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OCHOBHW NOAATOLIM 3A HACTABHATA MPOrPAMA

HacraseH npeamer

MpupodHu HayKku

Bua/KaTteropmja Ha HacTaBeH

Temu/nogpayja Bo HacTaBHaTa
nporpama

3a40/mKuTeneH
npegmer
OpapeneHune VIl (ceamo)
dusmka

o Tena, husu4Ku senUYUHU U HUBHO Meperse

e 3aemHodejcmea Ha meaama

o [Ipumucok

Xemuja

o CyncmaHyu

e XemMucku cumbosu, XeMUCKU ¢hopmysu U XeMUCKU paeeHKU
buonorunja

e buosozujama u Hej3uHama ysn02a 60 NPUPOOHUMe HayKu

® KnemouHa 2padba Ha 3 usume op2aHU3IMU U HUBHUMe 6UoA0WKU 0COBUHU
e Knacugukayuja Ha op2aHuzmume

e Kpywere Ha mamepujama u eHepaujama 6o npupodama

Bpoj Ha yacosu

4 yaca HegenHo/144 yaca roguwHoO

Onpema u cpeacTsa

e Xamep, ¢avnuapT, xapTvja Bo 60ja, XapTWja 3a uUpTakbe, AUCTOBM XapTuja, NAACTENMH, APBEHU
cTanuuma, paomactepu, 6ONYKK, Nennno, NenamBa AeHTa, anyMMHUYMcKa Gonurja, IMHUjap, MapKepH,
HOXUYKM, KOMMjyTep, NPOEKTop, MobUueH TenedpoH (anamnkaumm).

e bBaTtepucku nambu, Bara, MeH3ypu, TEPMOMETPM, LUTONEPULM, AMHAMOMETPM, Tesa CO HenpaBuIHa
dopma(np.KameH), MPasHU NMMEHKN, TMMEHKM CO COK, MeZ, Mac/io, aJIKOX0Jl, AEeTepreHT 3a CafoBu,

npexpaH6eHa 60ja, NNACTUYHU Yallun, NNaCTUYHU WNWLINHbA, APBEH KBadap, Kesie3eH KBaaap, APBEHaA
KOUKa, NN1aCTU4YHN YNHUN.

o [lpy»KWHa, NacTuK, cyHiepu, 6anoHU, TEroBK, MarHeTu, BoJIHEHA Kpna, NAacTUYHK Npayvyku, 603enosu

TONMNYNHA, CTaTUBU, KOHEL, NIaCTUYHU TONYUHbA, NNTaCTUYHU YallKn, XapTUEHU YallKn, NPa3HN JIMMEHKMN,
ANHAaMOMETPU, ApBeH KBadap, ApBeH UNINHOAP, CTaK/1EHA N/104a, NZ1aCTUYHA N104a, ApBeHa WTUUa,
CTanynkba 3a pPaxeH, wmuprna, napye TeKCTMﬂ/TKaEHMHa, HaBegeHa pPaMHWUHA, NpPpaBuaHnN wu
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HenpasuIHN reomeTpuckn dopmu/Tena of, naacTuka/KapToH, npasoarosiHa npusma co 3r1o06Ho
noABUXHN paboBK, BUCOK, SIOCTOBU.

MnacTMyHM cagoBM, NECcoK, BpallHO, NAACTUYHM YallK, CTaKAEHWN Yallu, KepaMUYKK WoNju, 6BETOHCKK
LUUTAK, KenesH KAMHUW, ApBEHU WTULUM, 6anoHK, YeKaH, npexpaHbeHa 60ja, COK, NNacCTUYHU LEBKU 33
COK, NNACTUYHU WKWK, NAACTUYHU YUHUN, CBEKN, CTAK/IEHWN TEMIN, NAaCTUK, 3UN Kecu, cTanymnma 3a
paXKeH, NAaCTUYHM NPOSUPHU LEBKU, AeTepreHT 3a Cafg0oBU, TEHKM TYMeHU LpeBa, lackanosa TOMKa,
3aKayva KM 3a annLTa, TEroBU, KAMEH, AMHAMOMETPU, Caf, CO CTPaHMYEH OTBOP, METAJIHM CNOjyBasKK,
NpasHU IMMEHKU, IMMEHKM CO COK (ameTanHu 6e3 liekep M co WeKep), MaHAapMHW, BapeHoO jajue,
roTBapcKa co/.

OcHoBeH nabopatopuckn npubop: enpyBeTu, 1abopaTopPUCKM Yallu, epAeHMAEPU, KOBKU, MeH3ypH,
rpagyvpaHu nuneTu, MHKW, nabopaTopuCKM LWKLIKHbA, CaaTHU cTakna, JInburosBo naguno, CTakaeHu
LEBKW, CTAaKNEHWN MpPayKku, NaxKMUKKU, MOPLENAHCKM Caf0BU 3a MCNapyBake, aBaHUMHA CO TONYHMUK,
MUHLUETU, KanajakW, APBEHU LWTUMKK, CTaJIKU 33 EnpyBeTU, TPUHOMKHULMK, a30eCTHU MpexMu,
WNUPUTYCHU Nambu, MUKPOBPEHEPU, METaZIHM Malun, CTaTuBKU, Mydu, KIemu, METaJIHU MPCTEHMU,
rymeHu upesa, ¢unTepHa xapTuja, Bara, TepmomeTap. MocTep co 3Hauu 3a MNPETNnasnMBOCT NpU
paKyBakbe CO XeMMKAMMU N NOCTep co npasuaa 3a 6e3benHO U3BeLyBatbe eKcnepuMeHTU. 36UPKK co
MOZenu Ha monekynu. MNpumepoun oa pasNnYHU MeTanu, HemeTannm U cemmmetann. CyncraHum:
’Keneso BoO BUA Ha npas, cyndyp BO BUA Ha npas, *Kmea(ll) okcma, rotBapcka con, WweKkep, KpUCTanum og,
CMH KameH, Bakap, »Keneso, aflyMMHUYM, jo4, Kpeaa, NecoK, Boga, afikoxos, OLEeT, Macso, KeaesHu
napyeHua, APBEHW CTPyraHUUM, MAcTUNO, OGPOH3a, MECWUHI, YenMK, HaTPpUymM XMAOPOKCMA, coAa
6ukapboHa, oueTHa KucennHa. MarHetn, KubpwuT/3ananku, KapTUYKM CO XeMWUCKM cumbonmn Ha
XeMUCKU eneMeHTU U KapTUYKKN CO NaTUHCKUN UMUHbaA Ha XEMUCKUN eNNIeMEHTMH, Ta6nm_|,a Ha nepnoaHnoT
CUCTEM Ha e/IeMEHTUTE.

CoKk oA, NOpTOKas, MJIEKo, LWeKep, NPUPoAeH MaTepujan of UBET, IUCT, Napye NOPTOKas, BNaKHA 04
namyK, MHCEKT, MOB, 6BapCKa Boga, Nywwna o4 KpoMua, IMCT 04 MOB, eNUTEeN Of JINCT, joAEH PacTBOp
AN METUIEHCKO CUHO, IMMOH UKW MaHZapWHa, NamyK, KOHON, jajue, sKUBOTHO (puba BO aKBapuym,
najak, mpaBKa), pacTeHMe BO CaKcuja, CKMHaTa rpaHKa, Urpayka Ha HaBpTyBakbe MM Ha baTepwja,
CeMMHba, CBEXKO HabpaH 3eneHYyK, NecoK, CeMKM o4, NYEHKa, NYeHuLa, rpaB uan neka, bpawHo, cys
KBacel, /1eb, ,,61aro” n KMceno maeko/jorypT, MeKo BO Npas, NacTepPU3NPaHO U MIEKO TPETUPAHO Ha
BMCOKa TemnepaTypa, res o4 anoe Bepa, 91% M30nponua ankoxoa, eTEPpUYHO MaCNo, *KelaTuH, arap,
CpeacTBo 3a gesnHbeKLmja, CBeX Unu xepbapumsmpaH matepujan og MOBOBM, NanpaTu, roI0OCEMEHN U
CKPUEHOCEMEHWN pacTeHMuja, TEFIMYKM, Mpa3, NJACTMYHO Liulie, Namba, Kecuyka co 3uUn 3aTBopau,
a/IKOXO/1EeH OLLET, CAKCUCKO pacTeHue, NNacTMYHU WNLKHa, coga bukapboHa, cBeTUKa (namba), mpas,
MeTaNIHa MpPEeXKMYUKa, BELTAaUYKO fyOpMBO, APBEHU CTaNuYNHa, anyMUHUYMCKA donnja.
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MuKpoCKon, nyna, TPajHW MMUKPOCKOMCKM NpenapaTv o4; NOBPLWWMHCKM CA0j Ha JNCT, NMapameumym
(4yeBnnye), nywna o4 KPoOmMUA, NpegMeTHU CTaKNeHUa, MOKPUBHU CTaKNEHLa, MOAEN Ha KNeTKa, mogen
Ha 6enuM gpoboBM, mogen Ha BHaTpelwHa rpagba Ha AUcT, moden Ha bybper, Kanaska 3a BOAa,
NabopaTopuUCcKKn cafoBu, N1abopaToOPUCKN UHCTPYMEHTU — TepMomeTap, pH meTap, eNekTpUYHO peLuo,
3aWTUTHM 0YMNA, 3aLUTUTHU PaKaBULIU.

NnyctpupaH maTepujan 3a: ¢asute Ha Hay4yHUOT METOZA, PACTUTE/IHU U MKUBOTUHCKU KNETKM,
PACTUTE/THN W KUBOTMHCKM TKMBA, KAPTUYKM CO BMONOWKN OCOBUMHM HA KMBUTE OPraHM3MM 3a UrpaTa
MEeMOPWU]ja, XKUBOTEH LMKNYC Kaj pacTEHMNE, }KUBOTHO M YOBEK, IEHTUYKMN CO TAKCOHOMCKUTE KaTeropum,
KapTMUYKM CO C/IMKM Ha KUBWU OPraHM3MM, KapTMUYKM CO TEKCT 3a MeTTe LapcTBa, Aujarpam/wema Kako
BMPYCOT ja Hanafa KAeTKaTa, KapTUYKM CO CMKM Ha PacTeHuja, KapTUUKU CO CAMKU Ha KMBOTHM,
nMpamMmnaa Ha UCXpaHa 1 eHepreTcka Nupamuaa.

PaboTHu ncTosu (cnopes yuebHUK/npupadnHuk), 3esaeH Makem, NHTepHeT.

HopmaTtus Ha HacTaBeH Kapap

HacrtasaTa no MNpupogHu HayKM BO CeAMO OAAeNeHNe MOXKe [a ja U3BenyBa /MLe Koe 3aBpLUmMAO:
3a ¢pusmKa:

CTyAamm no ¢pu3smMKa, HactaBHa Hacoka, VII/1 nan VI A (cnopea MPK) u 240 EKTC;

ABonpeameTHU cTyamm dpusmuka — xemuja, VII/1 nam VI A (cnopeg MPK) 1 240 EKTC;
ABOMPeaMETHU CTyAUM MaTemaThKa — dusuka, VII/1 nan VI A (cnopea MPK) n 240 EKTC;
ABOMpPeaMETHU CTyammn dpusmnka — uHpopmatuka, VII/1 nam VI A (cnopeg MPK) 1 240 EKTC;

cTyamn no pu3sunKa, Apyra HeHacTaBHa HacokKa, VII/1 nam VI A (cnopea MPK) 1 240 EKTC 1 cTekHaTa
neAarolwKo-NCcMXo0WKa U METOACKA NOATOTOBKA Ha akpeaAnTMpaHa BUCOKOODOpPa3oBHa ycTaHOBa.

3a xemuja:

CTYAMK NO XeMuja, HacTaBHa HacoKa, VII/1 uan VI A (cnopeg MPK) n 240 EKTC;

ABonpeaMeTHU cTyamm 6uonoruja — xemuja, VII/1 nam VI A (cnopea MPK) 1 240 EKTC;
ABonpeaMeTHU cTyamu dusmnka — xemuja, VII/1 mau VI A (cnopeg MPK) u 240 EKTC;
ABOMPEeAMETHM CTYAMM maTemaTuka — xemuja, VII/1 nam VI A (cnopeg MPK) 1 240 EKTC;
ABOMPEAMETHM CTyAMM Xemuja — nHpopmatuka, VII/1 nam VI A (cnopeg MPK) n 240 EKTC;

CTYAMM NO XeMuja, Apyra HeHacTaBHa Hacoka, VII/1 naun VI A (cnopea MPK) 1 240 EKTC 1 cTeKkHaTa
nezarowKo-NcUXo0WKa U MeToACKa NoAroTOBKA Ha akpeaAnTMpaHa BUCOKOODOpPa3oBHa ycTaHOBa.

3a 6uonoruja:

ctyamm no 6uonoruja, HactasHa Hacoka, VII/1 uan VI A (cnopea MPK) 1 240 EKTC;

ABonpeaMeTHM cTyamu buonoruja — xemuja, VII/1 uaun VI A (cnopeg MPK) 1 240 EKTC;

ctyamm no 6uonoruja, apyra HeHactaBHa Hacoka, VII/1 nau VI A (cnopeg MPK) u 240 EKTC u cTekHaTa
nefarowKo-NCcUxo10WKa U MeTOACKa NOATOTOBKA Ha akpeauTMpaHa BUCOKOOOpa3oBHa yCTaHOBa.




NMOBP3AHOCT CO HALMOHANHUTE CTAHOAPOU

PesyntaTute of, ydere HaBeJeHW BO HacTaBHaTa Mporpama BOJAT KOH CTEKHyBarbe Ha C/lefHWUTEe KOMMeTeHUMM ondaTeHn co noapadjeto
Mamemamuka u npupodHuU HayKu o, HaumoHanHUTe cTaHaapam:

YyeHukom/yyeHU4YKama 3Hae u/unau ymee:

II-A.18 | aa r1 KOpUCTU MepHUTE eaUHULM 33 A0NXKMHA, Maca, NAOWTUHA U BOIYMEH BO Pa3/INiueH KOHTEKCT;

II-A.19 | pa npecmeTyBa NepMmMeTap M NAOWTUHA Ha 2 dopmu;

I1I-A.20 | ga NnpecmeTyBa NAOWTUHA U BOAYMEH Ha 3/ dopmu;

III-A.23 | ga TonkyBa Tabenu, rpadumum n anjarpamu, Aa cnopeaysa pesynTatv M HOCKU 3aKyHOLM 33 TOYHOCTA Ha NOCTaBEHATa XMNOTE3a;
I1I-A.28 | ga rM KOpUCTU OCHOBHUTE Hay4yHW CO3HaHWja 3a Aa ro objacHyBa NPMPOAHUOT CBET;

I1I-A.29 | pa pasrneaysa 1 oabupa uaeun, Habsbyaysa, NpeasuayBa U NOCTaBYBa NPETNOCTaBKK (xMnoTesun), cobupa 1 BpeaHyBa A0Ka3u,
nposepyBa NpeasuayBatba, NaaHWpa, opraHM3Mpa U CNpoBeayBa UCTPAXKYBatbe, EBUAEHTUPA, 06paboTyBa, aHaAM3MPa U
NpeTCcTaByBa pe3yaTaTv, €Banympa u AUCKYTUPaA 3aKay4oLm;

I1I-A.30 | ga opraHW3Mpa 1M NpeTcTaByBa KBAHTUTAaTUBHM NoAaToum TabenapHo, rpaduykm, co Amjarpam u CKMLUM M 4a TOAIKYBa NOLATOLM Of,
pa3nnMyHK 061aCTU, NPETCTABEHM HA PA3/IMYHU HAUYUHU;

II-FA.31 | pa n3BeayBa e4HOCTaBHU EKCNEPUMEHTU, KOPUCTEjKM cooaBEeTEH 1abopaTopUCKM NpMbop U XeMUKanuu, Aa npasm Mepema,
KOPUCTEjKM COOABETHA ONPEMA U UHCTPYMEHTY;

I1I-A.32 | pa npoueHyBa pM3MLM M ONAcHOCTM BO abopaTopumja 1 Aa r'v No3HaBa M NpMMeHyBa MepKUTe 3a NPeTnas/IMBOCT M NPaBMAaTa 33
paboTa Bo nabopaTopwja;

I1I-A.33 | pa uctparkyBa n 4a AUCKYTMPA 33 BAUjAHNETO Ha HAayKaTa, TEXHOJIOTMjaTa MU aKTUBHOCTUTE HA YOBEKOT BP3 KMBOTHATAa CPEAMH];
I1I-A.34 | pa pasnukyBa u Knacuduumpa CyncTaHLMm 1 Aa ro NoBp3yBa HUBHMOT COCTaB CO HUBHUTE CBOjCTBA;

I1I-A.35 | ga rv no3HaBa rpagbeHuTe eauHKN Ha CYNCTaHLMUTE M Aa NPaBU BPCKa mMefy COCTaBOT Ha CYNCcTaHUMUTE, HUBHATa rpaaba,
XEMMUCKUTE BPCKM BO HUB U HUBHUTE CBOjCTBa;

I1I-A.37 | paro TonKyBa M ynoTpebyBa NnepuoaHNOT CUCTEM Ha eleMEeHTUTE;

I1I-A.38 | ga rv no3HaBa XeMUCKUTE CMMBOIN Ha MOBAXKHUTE XEMUCKM €1EMEHTU M Aa NULLYBa XeEMUCKM GOPMYIM CO MPUMEHA Ha
BaJIEHTHOCT;

I1I-A.39 | ga rm npeTcTaByBa XEMUCKUTE pPeaKLMn CO XEMUCKM PaBEHKM U UCTUTE Aa T N3PaMHYBa;

I1I-A.43 | pa naeHTMPUKYBa U UCTPAXKYBa NOjaBM BO ¥KUBaTa U HEXMBATA NPUPOLA;

IlI-A.44 | pna rv pasbepe OCHOBUTE Ha eBOJyLMjaTa M OCHOBHUTE GaKTK 33 NOTEKOTO, EAUHCTBOTO M BMONOLLIKATa PAa3HOBUAHOCT Ha }KUBOTOT
Ha 3emjaTa;

III-A.45 | pa ja TonKyBa OCHOBHATA rpagba Ha KNeTKaTa U Aa ro onuLlyBa rpynMparbeTo Ha KAETKM BO TKMBA, OPraHK, OPraHCKM CUCTEMU U
OpraHusmu;

II-A.47 | pa npuMeHyBa 3HaeHa 33 OCHOBHUTE }MBOTHM NPOLLECU KOW Ce 0ABMBAAT HAa HUBO Ha OPraHM3MMTE CO Len Aa ro nofobpu
KBa/IMTETOT HA COMNCTBEHWNOT XUBOT;




II-FA.50 | pa ru Knacnduumpa KUBUTe opraHM3MM 1 Aa ja objacHyBa HUBHATA CTPYKTYPa U HUBHUTE GU3MOIOLLIKK NPOLLECH;

I1I-A.51 | paja objacHyBa MHTepaKuUMjaTa Mely YOBEKOT U }KMBOTHaTa CpeAnHa M Aa 'M MAEHTUOMKYBA NO3UTUBHUTE WU HEFAaTUBHUTE BAMjaHW]a
Ha YOBEKOT BP3 *KMBOTHATa CPeanHa;

I1I-A.52 | paro pa3bepe 3HauereTO 1 NoTpebaTa o4, 0APKANBMUOT PA3BOj U KPUTUYKM A aHAIN3UPa CUTYaLMMU BO KOM NOCTOjaT KOHOINKTU
Ha MHTepecu nomery notpebaTa 04 EKOHOMCKO — TEXHO/IOLWKM Pa3BOj M 3alUTUTaTa HA XKMBOTHATA CpeamHa;

IIFA.53 | pa r1 aHanM3npa ogHOCUTE MeFy eKOOLWKUTE, COLMjaIHUTE U EKOHOMCKUTE CUCTEMM Of, IOKAJTHO A0 rNobasHO HMBO;

II-A.54 | pga ru objacHyBa GU3NYKKUTE NOjaBM U KOPUCTU HAyYHU KOHL,EMNTM BO CEKOjAHEBHUNOT }KUBOT;

I1I-A.55 | Aa rm noBp3yBa 3aKOHUTOCTUTE BO EKCNEPMMEHTOT CO 3aKOHMUTOCTUTE BO peanHaTa NpupoaHa nojasa, ja BOovyBa NPUYNHCKO-
nocneamnyHaTa BPCKa M cornesysa AeKa MHOTY MPUPOLHU NOjaBM MOXKe [a ce NpeaBMaar;

II-A.56 | garv objacHyBa M aHanu3upa ABUKeHaTa U ePeKTUTE Ha cunaTa BP3 HUB;

II-A.57 | pa rv AucKkyTMpa u aHannsmpa pasnnmyHutTe GopmMmu Ha eHepruja Bo NpMpogaTta, HUBHaTa NojaBa n TpaHcdopmaumja, npouecuTe Ha
npeHecyBakbe U HauMHUTE Ha ynoTpeba BO MogepHaTa LMBUAM3aULMja.
YyeHukom/yueHu4ykama pazbupa u npugaka oexa:

I1I-B.5 JoybONUTHOCTA, CUCTEMATUYHOCTA M MHOBATUBHOCTA Ce KNYYHM 3a Pa3BMBak€ Ha Hay4YHO-UCTPaKyBaYKaTa MUCNa;

11-6.7 rnobanHOTO 3aTON/yBakbe€ BOAM KOH NPUPOAHM KaTacTpodu co NOCAeANLM MO KUBMOT U HEXMBUOT CBET Ha LienaTa N/aHeTa;

I1I-6.8 CeKoja MHAnBKMAYya e OAroBOPHA 3a 3a4yByBakbe Ha NpUpOAHaTa cpeanHa BO HENOCPeAHOTO ONKPYKyBake U NOLWNPOKO U AeKa
Tpeba Aa pa3BMBa €KOJIOWKA CBECT M A3 Ae/yBa BO HACOKA Ha 3alUTMUTa U OA4PKAMBOCT Ha KMBOTHATA CPEAMHA;

I11-6.9 Tpeba Aa rv pa3bupa NpesHOCTUTE, OFPaHUYyBakbaTa U PUINLUTE HA HAYYHUTE TEOPMM U HUBHATA NPMMEHA M [a NOKAXKYBa
pa3BMeH 04HOC KOH HOCeHe NPaBUAHU OAJYKU U Fpafere BpeAHOCTU, BKAYYNUTENHO U MOPANHMOT acNeKT Npu pellaBarbeTo
npobnemu.

HacTaBHaTa nporpama BK/y4yBa U peneBaHTHM KOMMETEHLMM 04 CleAHUTE TPaHCBEeP3aaHW Nogpadja Ha HauMoHanHUTe cTaHAapau:

JasuyHa nucmeHocm

YueHukom/y4eHu4Kama 3Hae u/unau ymee:

I-A.3 [1a BOAW KPUTUYKM N KOHCTPYKTUBEH AMWjanor, apryMeHTMPaHO MCKaXyBajku M CBOWUTe CTaBOBM;

I-A.10 [a pa3bupa BU3yesTHO MPUKAXKaHN COAPMKUHM (aujarpamm,Tabenm n rpaduKoHN, UAYCTPaLMK, aHUMaLMK U 4p.), A3 MOXKe Aa U
W34BOW, aHaNU3MpPa, oLeHyBa/BpeaHYBa M Pe3nMMpa BU3YeHO NPUKaXKaHUTE COAPMKUHMN U Aa T 06jacHU (MTMCMEHO M YCHO);

I-A.12 A3 KOPUCTU MHOOPMALMM O PA3IMYHU U3BOPU U MEAUYMU U KPUTUYKM Aa NPUCTanyBa KOH HWB, 3eMajKkun M npeasna U3BopoT,

KOHTEKCTOT, uenTta 1 Bepo,ﬂ,OCTOJHOCTa Ha NpPe3eHTUpaHnTe VIHd)OpMaLI,VIM.

AuaumanHa nucmeHocm

YyeHukom/yyeHu4Ykama 3Hae u/unau ymee:




IV-A.2 [a MPOLLEHM KOra 1 Ha KOj HauunH 3a peluaBarbe Ha HeKoja 3agada/npobnem e notpebHo 1 edpeKkTUBHO KoucTere Ha UKT, aa oabepe
W MHCTannpa nporpamm Kon my/ n ce notpebHK, Aa KOPUCTU NPOrpamm 3a 3alITUTa U Aa PeLnN PYTUHCKK npobiemn BO
OYHKLUMOHNPAHETO Ha AUTUTANIHUTE Ypeau U MPEeXu;

IV-A.4 BO copaboTKa co apyrun Aa aHanusmpa npobsem, aa pa3Bue naeja v naaH 3a HEroOBO UCTParXKyBakEe M PeLlaBakbe M Aa UCNIaHMpPa
KOra u 3a Wto Ke Kopuctn UKT;

IV-A.5 [a onpeaenu Kaksu nHpopmaumm my/m ce notpebHu, aa Hajae, nsbepe 1 npeseme AUTNTaNHM NOAATOLU, MHOPMaLMK U
COAPKMHU U A3 ja NPOLEHN HUBHATa PeNeBaHTHOCT BO O4HOC Ha KOHKpPEeTHaTa notpeba 1 BEpOAOCTOjHOCT HAa U3BOPOT;

IV-A.8 Ha 6e3beaeH 1 OArOBOPEH HauYMH Aa ' KOPUCTU AUTUTANHUTE COAPHKMHU, 0BPa30BHUTE M COLUjATHUTE MPEXKN U ANTUTANTHUTE
obnauym.

YyeHukom/yyeHuykama pa3bupa u npugaka dexa:

IV-B.1 AUTUTaNHaTa NMCMEHOCT € HEOMNX0AHa 3a CeKOjAHEBHOTO KUBEEHE — 'Y 0/IECHYBA YY4EHETO, XKMBOTOT M paboTaTta, NpMaoHecyBa 3a
NpoLMpYBake Ha KOMYHUKaUKjaTa, 3a KpeaTUBHOCTA M MHOBATMBHOCTA, HY AN Pa3HM MOXKHOCTM 3a 3abaBa;

IV-6.3 noteHumjanute Ha UKT Ke ce 3roniemyBaaT v Tpeba Aa ce c/ieaaT M KOpUCTaT, HO 1 AeKa Tpeba Aa ce MMa KPUTUYEH OAHOC KOH
BEPOAOCTOjHOCTA, LOBEPANBOCTA U BAMjAHNETO Ha NogaToumTe U MHGOPMaUMUTE KOM ce AOCTAMNHN NPEKY ANTUTANIHUTE ypeau.

Jlu4eH u coyujaneH pa3eoj

YueHukom/y4eHuU4Kama 3Hae u/unu ymee:

V-A.4 [a NpaBy NPOLLEHA HA COMNCTBEHUTE CMOCOBHOCTM M NOCTUrakba (BKAYUYBAjKM M CUIHUTE U cnabuTe CTpaHM) M BP3 OCHOBA Ha Toa Aa
rm onpeaenysa NPUOPUTETUTE KoM Ke My/ OBO3MOMKAT Pa3Boj M HanpeayBake;

V-A.6 [a CM NOCTaBM LeIN 33 yYerbe U CONCTBEH Pa3BOoj U Aa paboTu Ha HagMUHYBAHE HA NPeAN3BULMTE KOW Ce jaByBaaT Ha NaTOT KOH
HMBHO OCTBapyBakbe;

V-A.7 @ ' KOpUCTU CONCTBEHUTE UCKYCTBA 33 Aa CU IO OJIECHM YYEHETO U A3 Fo NPUIAroAn CONCTBEHOTO OA4HECYBake BO MAHUHA;

V-A.8 [la o OpraH13Mpa ConCTBEHOTO BPeME Ha HauMH Koj Ke My/M 0BO3MOXM epUnKacHO M epeKTUBHO A3 M OCTBAPM NOCTABEHUTE Liesu
W Aa rv 3a40BOJIN COMNCTBEHUTE NOTPEOY;

V-A.13 | Aa KOMyHMLMPa CO ApYruTe U Aa ce NpeseHTUpa cebecn cOOABETHO Ha CMTyaLMjaTa;

V-A.14 | pa cnywa akTMBHO M COOLBETHO Aa pearmpa, NokaxyBajkm emnatuja n pasbuparbe 3a ApyruTe n Aa rM UCKaxKyBa CONCTBEHUTE
TPUXKM U NOTPEOU Ha KOHCTPYKTUBEH HAUYMH;

V-A.15 | pa copaboTyBa co Apyrv BO OCTBAPYBarbEe HA 3a€4HUYKM LLen, CnoaenyBajku rv CONCTBEHUTE r1eAnwWwTa U NoTpebu co gpyrute u
3eMajku v npeasua rneauwiTata u notpebuTe Ha apyrute;

V-A.17 | pa 6apa nospaTHa nHpopmaLmja M NoaapLIKa 3a cebe, HO U Aa AaBa KOHCTPYKTMBHA NOBpaTHa MHbOpMaLMja M NOAAPLIKA BO
KOPWCT Ha gpyrute;

V-A.18 | ma vcTpaxkyBa, NOCTaBYBajKM peneBaHTHU Npallakba, Co Len Aa rv oTKpue npobnemuTe, Aa rm aHaausmpa v BpegHysa
MHbOPMaLMUTe N Npeaio3nTe U Aa r'v NPOBEPYBA NPETNOCTaBKUTE;

V-A.19 | pa pasa npeasiosu, ga pasriefysa pPas/iMiuHM MOXKHOCTM U A3 T NpeasuayBa nocaeanumuTe co Len Aa M3Beaysa 3akayvyoum n aa
OOHecyBa pauMOHaIHU O4NYKW;




V-A.20 KPUTUYKKM A3 TM aHaAn3npa tHGopmauumTe U goKasuTe crnopes peneBaHTHU KpUTepuymu;

V-A.21 A3 ro aHanunsupa, NnpoueHysa 1 NnogobpyBa CONCTBEHOTO yYerse.
YyeHukom/yyeHuykama pa3bupa u npugaka dexa:

V-b.3 COMCTBEHUTE NnocTurarba n Aobpococtojba BO Hajrosiema Mepa 3aBucaT o4, TPYAO0T KOj CaMMoT/camarta ro BA0XYyBa W 04, pe3ynrature
KOW cammoT/camarta rv MoCTUrHyBa;

V-b.4 CeKoja nocTanka Koja ja npesema uma nocaeauum no Hero/Hea u/vam no Herosata/Hej3MHaTa OKONHA;

V-b.7 MHULUMjATUBHOCTA, YNOPHOCTA, NCTPAjHOCTA M OAFOBOPHOCTA Ce BAXKHM 3@ CNpoBeAyBakbe Ha 334a4nTe, OCTBApYyBakbe Ha uenute 1
HaAMWHYBaHE Ha Npean3BULLUTE BO CEKOjAHEBHUTE CUTYALLUK;

V-b.8 WHTepaKumjaTta co ApyruTe e ABOHACOYHA — KaKo LWITO MMa NpaBo oA ApyrvTte Aa 6apa Aa my/m 6mae 0BO3MOMKEHO 3a40B0/yBatbe
Ha CONCTBEHUTE MHTEpPECU U NoTpebu, Taka MMa M OAFOBOPHOCT Aa UM AaZe NPOCTOP Ha gpyrMTe Aa MM 3a40B01aT CONCTBEHUTE
MHTEpecu u notpedu;

V-b.9 b6apareTo noBpaTHa MHPopMaLmja U NpudakarbeTO KOHCTPYKTUBHA KPUTUKA BOAAT KOH JINYEH HanpeaoK Ha UHAMBUAYANEH U
COoUMjaneH nnaH;

V-b6.10 YYEHETO € KOHTMHYMPaH NPOLLEC KOj He 3aBpLUyBa BO YYM/IMLLTE U HE Ce OrpaHnYyBa Ha ¢opmanHOTO obpasoBaHue.

Onwmecmeo u 0eMOKpamcKa Kyamypa

YueHukom/y4eHuU4YKama 3Hae u/unau ymee:

VI-A.2 [a ro aHaamMsmnpa corncTBEHOTO OAHECYBakE CO Len Aa ce nogobpwm, NoCcTaByBajKM CU peasiHU U OCTBAP/IMBU LLE/IU 33 aKTUBHO
AenyBarbe BO 3aeHNLATa;

VI-A.3 fa rv dopmynunpa v aprymeHTMpa CBouTe reaumiuTa, 4a M COCAYLYBa U aHaIM3Upa TyfuTe reauiiTa U co NoYUTyBakbe Aa ce
OZHECYBA KOH HMB, AyPW 1 TOTaLl KOra He ce COrnacyea;

VI-A.5 [a rv pasbupa pasankuTe mery ayreTo no Koja buio ocHoBa (poAoBa M eTHUYKa NPUNAAHOCT, BO3PACT, CNOCOBHOCTM, coumjaneH
CTaTyC UTH.);

VI-A.6 [la NpenosHasa NPMCYCTBO HA CTEPEOTUNM U NPeapacyam Kaj cebe 1 Kaj apyruTe U 4a ce CNPOTUBCTaBYBa Ha AUCKPUMUWHALM]a;

VI-A.18 | KpUTUYKM fa aHan3npa 3akaHM og, HebaaHCMPAHUOT Pa3Boj BP3 *KMBOTHATA CPeaMHA M aKTUBHO A3 NPUAOHECYBA KOH Hej3uHaTa
3alWTUTA M YHanpeaysatrbe.
YyeHukom/yyeHuykama pa3bupa u npugaka dexa:

VI-b.9 ceKoj rpafaHuH Tpeba aa Nnpesema 04roBOPHOCT 3a MPOMEHUTE BO NPMPOoAaTa NPeAn3BUKAHM O, aKTUBHOCTUTE Ha YOBEKOT.

TexHuKa, MEXHOHOZUja u npemnpuemHuUwmeo

YueHukom/y4eHuU4YKama 3Hae u/unau ymee:

VII-A.1

Aa ' noBp3yBa CO3HaHMjaTa 0o/, HayKnUTe CoO HUBHATa NpMMeHa BO TEXHUKaTa U TeXHO/'IOI'MjaTa n BO CeKOj,CI,HEBHMOT XUBOT,




VII-A.9 aKTUBHO Aa y4yecTByBa BO TMMCKa paboTa cnopes NpeTxoAHOo YCBOEHM NpasBmaa U Co A0C/IeAHO NOYNTYBaHe Ha yoraTta u
NPUAOHECOT HA CUTE Y1EeHOBU Ha TUMOT.
YyeHukom/yyeHuykama pa3bupa u npugaka dexa:

VII-B.5 pecypcute He ce HeorpaHMYeHU 1 Aeka e NoTpebHo 0AroBOPHO Aa ce KopucTar.

PE3YNTATWA Ol YYEHE

dusuKka

Tema: TEJIA, PUSNYKU BEJIMMUHN U HUBHO MEPEHHE
BKynHo 4acosu: 11

Pe3yntatum op yuemwe

YyeHuKoT/yyeHnyKaTa Ke buge cnocobeH/cnocobHa:
1. paruunaeHTMOUKYBaA 3a4a4nNTe U MeTOAUTE Ha NPOYYyBakbe U UCTParKyBakbe Ha pu3MKaTa Kako NpMpoaHa Hayka;

2. pavaeHTMoMKyBa n mepu GU3NYKN BEIMYMHM BO COOLABETHM MEPHUN €ANHULM, Aa PA3/IMKYBA OCHOBHU U U3BeAEHWN PUSNYKN BEIUUYUHM,
KaKo M 4@ KOPUCTU CMMBO/IN 33 HUBHO O3HaYYyBakHbE;

3. pa ja npeno3HaBa macaTa KakKo MepKa 3a MHepTHOCT/TPOMOCT Ha Tenarta,

4. paofpefyBa rycTMHa Ha PasIMYHM CYNCTaHLM.

CoapuHu (M nonmu) CraHpapam 3a oueHyBakbe
e Bosep Bo PpusMKa e lpeHTMOUKyBa M HabpojyBa NPMPOLAHM NOjaBM KOU v NpoydyBa Gu3MKaTa.
(MPUPOAHM Haykw, duanKa, dusmuka nojasa, | ® [1PaBu pasnnka mefy pU3NUKO Teno 1 cyncTaHua.
$u3n4Ko Teno, cyncraHua, Habbyaysarbe, e [u objacHyBa (Mpeky Nnpumepn) noMmuTe: HabsbyayBarbe, EKCNEPUMEHT U Hay4yeH
€KCNepUMEHT, Hay4eH MeToA) meToa.
e DU3NYKKM BEMYMHUN U HUBHO Mepeme e [Ipeky mepeme Ha JOJIKMHA, Maca, Bpeme 1 TemnepaTtypa BO COOABETHU MEPHMU

eanHnUnN tn MAEHTMd)VIKyBa ¢M3M‘-IKMTE BEIMYNHUN KaKO Mep/sinsun CBOjCTBa Ha

(Ppn3nyKa BenMUMHA, MepHA eauHULA, PUBMKITE TeNa 1 nojasH

MepEeH MHCTPYMEHT, OCHOBHa $M3NUKa

BE/IMYMHA, U3BeAeHa GU3NUKA BENUMHA, o [IpaBu pasnuka mery GU3MYKN BEAUYMHU U MEPHU €4UHULM, KOPUCTU CUMDBOM 33
cumB0n/03HaKa AoMKMHA, MeTap (m), HWBHO O3Ha4YyBarbe N UAEHTUPUNKYBA OCHOBHU U M3BeAEHUN OU3NUYKM BENNUYNHM.
JMHWjap, MeTapcka npayka/meTpo, e [lpecmeTyBa BO/NIYyMEH Ha LBPCTO Te/10 CO NpaBuiHa G¢opma BO COOABETHU MEPHM
npeduKcKM Ha MEPHN eANHULM, TPELLKM NPU eVHULM.

meperse)

e Onpeaenysa BONIYMEH Ha LBPCTO TENO CO HenpasuaHa popma.




e MepeHe BoyMeH e Ja objacHyBa, NpeKy NpMMepu, MacaTa Kako MepKa 3a MHepPTHOCT/TPOMOCT Ha TesloTo.

(BonymeH, meTap KybeH (m3), auTap (L)) ¢ Ja v3pasyBa macaTta Ha TeslaTa BO Pa3/IMYHM MEPHU eAUHULMN.

e [IpeTcTaByBa NOAATOLM OZ MEPEHLE HA AO/IKMHA, Maca U BOJIYMEH Ha Teno
e Maca 1 nHepTHOCT p y AaTouu oA mep a , y ,

TabenapHo.
(maca, uHepTtHocT/TpomocT, Kunorpam (kg),
TOH (t))
e Onpeaenysakbe rycTuHa e OppepnyBa rycTMHa Ha AageHa cynctaHua (o = m/V) 1 ja uspasysa Bo COOABETHU MEPHMU

3 3
(I'yCTMHa Ha CyncCTtaHua, KWaAorpam Ha metap EAMHNALM (kg/m 4 g/cm )

ky6eH (kg/m3), rpam Ha LeHTUMeTap Kyben | ® Ja TO/IKyBa ryCTUHaTa Kako mMaca Ha CyncTaHuaTa BO eAMHULA BOSlyMEH.

(8/cm?), xXoMoreHo Tesi0, XeTeporeHo Teso, e Opapenysa rycCTMHa Ha LIBPCTO Te/10 CO NPaBU/IHa U HEeNpaBW/HA reomeTpucka popma.

apeomerap) e AHanu3upa rpaduyKM NPMKa3 Ha 3aBUCHOCTA HAa MacaTa OZ BOJYMEHOT Kaj AafeHa

cyncTaHua.

e [lpaBu pasnnKa mefy rycTmHa Ha CyncTaHua M rycTMHa Ha Teso.

Mpumepu 32 aKTUBHOCTU

e YyeHuuMTe, NoOAENEHM BO Maau rpynu/naposun, MAEHTUPUKYBaaT M OMMLLYBaaT GpU3MYKM MOjaBM BO NpupogaTta (Npumep, ABUKEHE,
dbopmuMparbe Ha CEHKW, BUMHOXWTO, FpaBUTaLMja, E€NEeKTPUYHM MNpasHewa BO atmocdepaTta M Ca.), TM AUCKYTMPaaT WM onpenesnysaar
yCnoBuTE/NprUYMHMTE 33 HUBHO C/lyYyBabe/nojaByBakbe BO Npupoaata (npumep, Typkarbe/Bnedere, CoHue/cBeTanHa 1 ap.).

e YyeHuuuTe, NnogeneHu BO Manau rpynu/mapoBu, AOMOAHYBaaT AeNYMHO nonoaHeta Tabena. Ha npumep, Bo Tabena co Age KOMOHWM ja
nMWyBaaT CyncTaHLaTa o4 Koja e M3rpadeHo AaaeHoTo GU3NYKO TeNo (04 OMKPY:KYBaHEeTo), UAK NUILyBaaT GU3MYKO TENO U3FPaAEHO 0f,
JafeHa cyncTaHua. YYeHUUmMTe ANCKYTUPAaT M 3aKayYyBaaT AeKa 6pojoT Ha puU3nUKUTe Tena e norosem og 6pojoT Ha cyncTaHum, buaejkm og,
eflHa CyncTaHLa Moe Aa 6uaaT u3paboTeHun pasandHm Tena.

® YyeHuumTe, NogeneHu BO Manu rpynu/naposu, HabsbyayBaaT ogpeseHa G1smyKa nojasa o4 HUBHOTO OMKPYKyBakbe, BO NpUpoaaTta (npumep,
dopmmparbe Ha CeHKW). Ja AucKyTMpaaT nojaBaTa (ronemuHaTta, oCTpuHaTa M GopmaTa Ha CeHKaTa), NPUUYMHWUTE 33 HEej3UHO
nojasyBarbe/HacTaHyBarbe (CoHLEeTOo, nonoxbarta Ha CoHueTo, dopmaTa Ha TeI0TO) M 3aK/1ydyBaaT AeKa NojaBMTe BO NpUpoaaTa ce cayyysaat
He3aBWCHO 0f, TOa, Aa/iIM HMe T HabsbyayBame uau He. MpUYMHUTE 3a HMBHO MOjaByBakbe He 3aBMUCAT OF, Hac, 33 pPas/ivKa og, GU3NUKMOT
eKCNepuMEHT Koj npeTcTaByBa GpM3nYKa NojaBa Npean3BMKaHa Bo 1abapaTopPUCKK YCIOBM, YMja Len e NpoydyBakbe Ha nojaBarta.

e YyeHuuMTe, NOAENEHN BO Mafiu rpynn/napoBu, U3BeayBaaT eKCNnepMMeHT 3a NojaBaTa Koja ja Hab/byadyBaa BO NpeTXo4HaTa akTMBHOCT. Bo
KabuHeTt/nabopaTtopuja Npu KOHTPOMPAHU YCIOBM M CO COOABETHA onpema (M3BOP Ha CBET/IMHA, NPeAMET-MOMNB, eKPaH-UCT XapTuja)
npeausBuKyBaat Gopmuparbe Ha CeHKW. MpUToa ja UCTpaKyBaaT rofiemuHaTa, ocTpMHaTa M dopmaTta Ha ceHkaTta. lMpu M3BedyBare Ha
eKCNepMMEHTOT oapeayBaaT 3aB1UCHA MPOMEH/IMBA, HE3aBMCHA NPOMEHINBA U KOHTPOIMPaHU NPoMeHANBU. NCKyTUpaaT 3a NpeaHoCTUTE
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Ha eKCNepMMEHTOT BO OAHOC Ha Hab/byayBarbe€TO WM 3aK/ydyyBaaT AeKa eKCMepMMEHTOT MOXKe Aa ce u3Bede BO 6MN0 Koe Bpeme, Aa ce
NOBTOPYBa M 43 Ce KOHTPO/IMpa NojaBaTta Koja ce Npean3BUKYBa.

YyeHuuute, nogeneHn Bo manu rpynu/naposu, HaBeayBaaT GU3MUKKM BEIMUYMHU Kaj AafeHO M3MYKO Teno/nojaBa M MaeHTUPMKyBaaT
COOABETHM Mepuaa/MepHU UHCTPYMEHTH (MpuMep, Maca-Bara, A0/KUHA-INHKjap, BONYMEH-TMHKU]jap/MeH3ypa, TemnepaTypa-TepmomeTap,
Bpeme-LITONEepMLa, CUNa-gMHaMoOMeTap, TEXKMHaA-ANHAMOMETAP UTH.).

YyeHnuuTe, nogeneHn Bo Manu rpynn/naposu, Mepat pasanyHn GM3nUKM BEANUYMHN U TM M3pa3yBaaT BO COOABETHM MePHU eAUHMLM.

CeKoj yYeHMK, CaMoCTOjHO, NOMNoAHyBa Tabena BO Koja MAEHTUPUKYBA GU3UYKM BEANYUHN, MEPHU eAMHULM U UCTUTE M NoBp3yBa. Ha KpajoT
rpynHo ja NnpoBepyBaaT TOYHOCTa Ha AaAeHUTE OArOBOPMU.

YyeHnuuTe, nogeneHun Bo Maau rpynun/naposu, nonosiHysaaTt paboTeH ANCT M NpecMeTyBaaT BOJIYMEH Ha LiBPCTU Tena co npasuaHa dopma.
Mpumep, oapeaysaaT KoMKy UTpU Boga cobupa 6aseH co popma Ha KBagap, NpU NO3HATUM AMMEH3UKU. Ha KpajoT rpynHo ja nposepyBaat
TOYHOCTa Ha Ao6MeHUTe pesyaTaTu.

YyeHnuuTte, noaeneHn Bo manum rpynv/napoBu, mepaTt BOAYMEH Ha LBPCTM HEPACTBOP/MBKM TeNa CO HenpaBW/HA reoMeTpucKa ¢opma.
Mpumep, ogpeaysaaT BOSIYMEH Ha Teao o4 naactenvH. HajHanpea Bo meH3ypa CTasaaT oApedeHa KOJIMYMHA Ha BOAAa WM rO OTYMTyBaat
BOJIYMEHOT Ha BogaTa. [oToa BO BoAaTa LENOCHO ro MOoTonyBaaT TeNOTO OZ MIAacTe/IMH U o OTYMTYBaaT BOJIYMEHOT Ha BoAaTa U TeloTo
3aegHo. BoymeHOT Ha TeNI0TO ro MpecmeTyBaaT KaKo pas/nKa og, BOJlYMEHOT Ha BoJaTa M TeNoTo 3ae4HO M BOJIYMEHOT Ha BoAaTa. Bo
OTBOpEHa AMCKYCHja, yHEHULMTE 3aKNy4yBaaT AeKa BOJIYMEHOT Ha MOTOMNEHOTO TeJ10 € eAHaKOB CO BOJIYMEHOT Ha UCTUCHAaTaTa TeYHOCT.
YyeHnuuTte, noaeneHn Bo Manu rpynu/naposu, mepaT BONYMEH Ha LBPCTO HEpPacTBOP/MBO TENO CO HenpasuaHa reometpucka dopma
(npumep, KameH), Koe MMa NOroNemmn AMMEH3MM U He ce cobupa BO MeH3ypaTa. YUeHMLMTe 3eMaarT caf, co CTpaHuyeH otBop. CagoT ro nonaHat
CO BOZa A0 BMCMHA Ha OTBOPOT. Bo caAoT ro ctaBaaT TENOTO Ynj BOlYMEH Tpeba Aa ce usmepu. Bogata WTo ja UCTUCHYBA TeNOTO ja cobupaat
BO MeH3ypa. Ha meH3ypaTa ro otymMTyBaaT BOJIYMEHOT Ha UCTUCHATaTa BoAa. YUYeHUUMUTE ANCKYTUPAEAT U 3aK/ydyBaaT AeKa BOIYMEHOT Ha
MCTUCHATa BOAA € e4HAKOB CO BOIYMEHOT Ha MOTOMEHOTO TESO.

Y4yeHnuuTe, CaMoCTOjHO, peLaBaaT AaAeHN CUTYaLUMn Ha NAYCTPUpPaH paboTeH INCT NOBP3aHKM CO macaTa Ha TenaTa. (Mpumep, Npeky aHanus3a
Ha WAYCTpPaLMM CO Pas/IMYHK Tena NocTaBeHM BP3 TacoBWUTE Ha edHa Tepesuja/Bara, oapeayBaaT maca Ha TenaTa.) Ha Kpaj rpynHo ja
npoBepyBaaT TOYHOCTA Ha AadeHuWTe peLleHuja.

YueHuLuTe, NogeneHn BO Mauv rpynu/naposu, CNpoBeayBaaT eKCNepMMEHT NPeKY KOoj ja AeMOHCTPUpPaaT MHePTHOCTA Ha TeslaTa. 3emaar 4Be
JIMMEHKM CO UCTU OAMMEH3UM, edHaTa NpasHa a gpyrarta nosiHa. v noctasyBaaT BP3 KaynaTa M MM NOTTYPHYBaaT UCTOBPEMEHO, TaKa LITO
NIMMEHKUTEe MOYHYyBaaT Aa ce TpKanaat/asukaT. 3abenexkysaaT AeKa ABeTe Tena ce TPKanaaTt/ABuiKaT co pas3ninMyHa 6p3unHa. JoKoKy egeH
YUYEHUMK ce obuae pa ro 3anpe HUMBHOTO ABWKEHE, BOOYYBAaT AeKa NPOMeHa BO cocTojbata Nobp3o HacTaHyBa Kaj NpasHaTa /MMEHKa.
YyeHnuuTe AMCKYTMpaaT M 3akayyyBaaT AeKa TenoTo CO Noronema maca Mma noronema CcnocobHOCT 3a CNpoTUCTaByBakbe Ha
B/NjaHMETO/ejCTBOTO KOe Cce CTPpeMM Aa ja MPOMEHM HerosaTta cocTojba, 04HOCHO TENOTO CO NOrosiema maca e MoMHepPTHO/NOTPOMABO.
YyeHnuuTte, nogeneHun Bo manu rpynu/naposu, Ha paboTeH AUCT pelwasaaT npobiemu MOBP3aHU CO Mepere Ha GU3NYKM BEANUYUHU U
npeTBOpake 04 efHa BO Apyra MepHa eauMHULa.
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YyeHnuuTe, nogeneHn Bo Maau rpynu/naposu, ja oapeayBaaT rycTMHaTa Ha BogaTa. HajHanpes co MeH3ypa mepaT BOJlyMEH Ha ogpeseHa
KOAMYMHA BOAA M ro 3anuuiyBaaT Bo mL ogHocHo cm?. MoToa co Bara, MepaT maca Ha npasHa 4alla Bo rpaMoBu. Bo npa3HaTta yalua ja ctaBaat
BOZaTa, YMj BONYMEH NPETXOAHO O U3MEpPUAE M ja MepaT MacaTa Ha YallaTa U BogaTta 3aegHo. MacaTta Ha Bo4aTa e efiHaKBa Ha pas/iMKkaTta
0/, MacaTa Ha 4YawaTa M BoJaTa 3ae4HO M MacaTa Ha nNpas3HaTa 4Yawa. [o npecmeTyBaaT KOJIMYHMKOT Of, U3MepeHaTa mMaca Ha BogaTa BO
rpaMoBM M BONYMEHOT Ha BogaTa Bo cm3u ja nobuBaaT rycTuHaTta Ha Bogata Bo g/cm?. l'ycTuHaTa Ha BoJaTa ydeHuumTe ja NnpeTsopyBsaar u
3anuuwyBaaT BO OCHOBHaTa MepHa eAuHMua 3a ryctuHa kg/me. [lobneHaTta BpeAHOCT ja cnopefyBaaT co rycTMHaTa Ha BogaTa AobueHa co
AVPEKTHO MeperEe CO MEPEH MHCTPYMEHT (apeomeTap), AMCKYTMPAaT M 3aK/IyvyBaaT AeKa NpU MepersaTa Ce NpaBaT O4pefeHn rPeLLKu.
YyeHnuute, nogeneHn Bo Maau rpynu/naposu, oapeaysaar ryctuHa Ha cynctaHua (6eToH, ApBo, NaacTUKa) o4 Koja e u3rpageHo MacuBHO
LIBPCTO TeJ/I0 CO NpaBu/IHa reomMeTpurcKa popma (Kouka, kBagap). Co IMHUjap M mepaTt AUMEH3UUTE HA TEIOTO U IO MPECMeTyBaaT HEFOBMOT
BONYMEH (ce KopuCTM cooaBeTHa Gopmyna 3a NpecmeTyBare Ha BOJlYMeH Ha AafeHoTo Teno). Co Bara ja mepaT macaTta Ha TesnoTo. Ja
npecMeTyBaaT rycTMHaTa Ha CyncTaHLaTa Kako KOJIMYHMK 04, MacaTa U BOlYyMEHOT Ha TenoTo. MM cnopesyBaaTt pesynTatuTe, AUCKYTUPaaT U
3aK/lydyBaaT AeKa pPasNYHUTE CYNCTAHLM MMAAT Pas/iMyHa rycTuHa.

YyeHuumuTE, NOAENEHN BO Manu rpynun/naposu, oapeayBaaT rycTMHa Ha CymncTaHua o4 Koja e M3rpageHo LBPCTO Teao CO HenpaBuaHA
reomeTpucka popma. Bo cekoja rpyna yyeHnunte AobmBaat no TpM Tena co PasanyHU SUMEH3NU n3paboTeHn of naactennH. HuBHa 3agava
e [la ja oapeaaT ryCTMHaTa Ha NacTeNIMHOT. YYeHULMTE ja MepaT MacaTta Ha CeKoe TeJ10 CO Bara U BpeAHOCTUTE M1 3anuuyBaar Bo Tabena. Ha
UcTMTe Tena ro mepat/oapeaysaaT BOJYMEHOT CO MOMOL Ha MeH3ypa. [obveHnTe BpeaHOCTU 3a BONYMEH Ha TesaTta rv 3anuilyBaaT Bo
uctata tabena. Pesyntatute og mepereto rpaduykm rv npuKaxkyeaat 8o m-V gujarpam (Ha rpadumk ja npuKaxKysaaT 3aBUCHOCTa Ha MacaTa
Ha Te/0TO 0Z, HETOBMOT BOJIyMeH). 3aK/lyuyBaaT AeKa Kaj Tesla u3paboTeHn o4, UCTa CyncTaHLL@ NOCTOM NPaBONPONOPLMOHaHa 3aBUCHOCT Ha
MacaTa Ha TefioTo o4, HeroBmoT BosiymeH. Co KopucTere Ha popmynaTta p=m/V npecmeTyBaaT ryCTMHa Ha NAacTe/IMHOT, 38 CEKOe o4 TpUTe
Tena. 'v cnopeaysaaT 4ob6MeEHUTE pe3ynTaTh, ANCKYTMPAAT U 3aKAy4yBaaT AeKa Tena n3paboTeHn o4, 1UCTa CyNCTaHLa MMaAaT e4HaKBa rycTuHa.
CeKoj y4YeHUK, CaMOCTOjHO, NPeKy aHasn3a Ha rpaduyku npuKas(u), AageH Ha paboTeH JIUCT, ja onpendesyBa 3aBMCHOCA Ha macaTa Ha
XOMOT€EHO TeNI0 04, HEroBMOT BolyMeH. O nogatouute AafeHU Ha rpaduKoT ja npecmeTyBa ryCTMHATA U ja oapeayBa CyncTaHuaTa oA Koja e
n3rpageHo TenoTo. Ha KpajoT, yueHuumMTe rpynHo ja NpoBepyBaaT TOYHOCTa Ha A0OMEHUTE peLleHu]a.

CeKoj y4eHMK, caMoCTOjHO, peLuaBa npobaemm NoBp3aHM co rycTMHa. Ha KpajoT rpynHoO ja NpoBepyBaaT TOYHOCTA HA AOOMEHUTe pelleHuja.
MpeKy OTBOpEHa AUCKYCUja HA JOOUEHUTE peELUEHU]a, YYEHMLMTE 3aK/Iy4yBaaT AeKa, N'YCTMHATA NpeTcTaByBa Maca BO eAMHMLA BOJIYMEH U
[JeKa rycTMHaTa Ha TeN0TOo 3aBUCK Of, IyCTMHATA Ha CYNCTaHLUMTE 04 KOW e U3rpaZeHo.

YyeHuumuTEe, NOAENEHN BO Manu rpynu/naposu, ja cnopeaysaaTt rycTMHaTa Ha pPas/nyHK TeyHocTW. Bo cTakneH cag, HajnpBo cTaBaaT meg
OMPEKTHO Ha AHOTO o4, CafoT, BP3 MeAoT CTaBaaT BO4a Mo SMAOBUTE Ha CafoT, Ma MAca0 M Ha KPajoT BP3 MAC/I0TO CTaBaaT a/lkoxon. AKo
NPEeTX0AHO CYNcTaHUMTe M 000jaT CO Pas/AMYHKU NpexpaHbeHn bou, Ke ce gobujaT cnoesu o4 PasANYHM TEYHOCTM BO PA3AUYHM GOM.
YyeHuUMTE AUCKYTUPAAT, ja cnopeayBaaT ryCTMHATa Ha TEYHOCTUTE M MU NoApeayBaaT TeYHOCTUTE cnopes HUBHATA NyCTUHA.

dusuka
Tema: 3SAEMHO/EIJCTBA HA TEJIATA
BKynHo 4acosu: 14
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Pesyntati og yyerbe

YyeHuKoT/y4eHnuKaTa Ke buge cnocobeH/cnocobHa:

1. parv objacHyBa 3aemHoAejcTBaTa mefy Tenara;

2. pajaobjacHyBa v rpaduykmM NpeTcTaByBa NPaBoNpoNoOpLMOHANHaTa 3aBUCHOCT Ha M340/13KYBatbeTO Ha NPYXKUHATa 04, cMaaTa Koja ja
M340/1:KyBa U A3 ja NOBP3YBa €/1aCTUYHATA CU1a CO U3A0/KYBaHETO Ha NPYKMHATA;

3. [a v onuilyBa 1 pasInKyBa 3emjuHaTa TeXa M TeXKMHa M Aa MM NPpMMeHyBa 3Haerata 3a 3emjuHaTa TeXa U TeXKMHa Npu pellasake Ha

€HOCTaBHU NPOBEMCKUN CUTYaLNK;

4. pa ja MepU U NpecMmeTyBa CUN1ATa HA TPUEHE, Aa IO NOoBpP3yBa KOEd)MLI,MEHTOT Ha TPpUeHe COo panaBoCTa Ha AONMUPHUTE NOBPLWLUNHU U TU
dHaNn3npa nocneamunTe oa CuiatTa Ha TPpUerE;

5. [a onpegesysa TeKMLUTE Ha pa3HM Tena 1 Aa rv objacHyBsa yC/IOBUTE 38 paMHOTEKa Ha TesaTa;

6. [faja objacHyBa ynoTpebaTta Ha JIOCTOT M Aa 'Y NPUMeHYBa 3HaeraTta Npu pellaBare Ha eHOCTaBHU NPOBAEMCKM CUTYaLUN.

CoapuHu (M nonmm)

CraHgapAam 3a oueHyBake

e Cwuna

(cuna, 3aemHoaejcTBO/MHTEPAKUM]aA, BEKTOP,
npaseL, HacoKa, roNemMmnHa, HanaaHa TouKa,
CKaNapHW BeNIMYNHU, BEKTOPCKMN BEANUYNHM,
rpaBuTaLMja, eNeKTPUYHa CMNa, MarHeTHa
CUNa, CUNa Ha Tpuere, GU3NYKO NoJe, HyTH
(N), KoMnoHeHTa, pesynTaHTa)

e Ja objecHyBa cunaTa npeky edeKkTUTe 04 HEj3UHOTO AEjCTBO Kako PpU3MUYKa BEIMYMNHA
Koja ro onpefenysa 3aeMHOAEjCTBOTO Mefy TenaTta U YeCTULLUTE U Hej3UHUTE
KapaKTEPUCTMKMU KaKo BEKTOPCKA Be/IMUYMHA.

o KopucTtn 03HaKa n mepHa eanHuULA 3a cuna.

e [lpaBu pas/inKa, NPeKy NPUMepK, Ha CUIM KOW Ce jaByBaaT Npu HenocpeaeH KOHTaKT
Mery TenaTa U CUAW KoM Ce jaByBaaT Ha pacTojaHue.

e HaBeayBa npumepu Ha AejCTBO Ha NoBeKe CUIM Ha egHO Teno, BO UCT Npasel, U
onpeaenyBa pesynTaHTHa CUa, HYMEPUYKN U TpadUUKM BO PeanHu CUTYaL M.

e EnactnyHa cuna

(enacTuMyHOCT, NIACTUYHOCT, eN1acTMYHa CUNa
(F)), nsponkyBambe (Al), XyKoB 3aKOH,
KoeduumeHT Ha enactuyHocT (k))

e [V onuwyBa eNacTMYHUTE CBOjCTBA Ha TesaTa.

e Ja BOOYYBa NpaBONpPOMNOPLMOHaAHATa 3aBUCHOCT Ha U34,0/1KYBarbETO Ha MPYKMHATa 04,
cu1aTa Koja ja u3gomKysa.

e Ja objacHyBa enacTuMyHaTa CMa KaKo CMJ1a Koja HacTojyBa Aa ja BpaTu NpBO6MTHATA
¢dopma Ha Tenoto (F = kA).

e [0 0b6jacHyBa HAYMHOT Ha Meper-e Ha CUa Co AMHAMOMeETap.

e 3eMmjuHa TeXa U TeXKUHa

(3emjuHa Texka (P), TexkuHa (G), maca (m),
3emjuHO 3abp3yBatbe (g), becTerknHcka
cocTojba, peakumncka cuna)

e Ja objacHyBa M BEKTOPCKM NpeTCcTaByBa 3eMjMHaTa TeXa KaKo rpaBuUTaLLMCKa CMaa co
KOja 3emjaTa rm NpuMB/AIeKyBa Tenara.

e [ onuwyea pasnnKuTe mefy 3eMjMHaTa Texa U TeKMHa M ja objacHyBa becTeXMHCKaTa
cocrojba.
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e [lpecmeTyBa TeXMHA Ha TeNa BO e4HOCTaBHU cuTyaumm (G = mg) v ja npenosHaBa
peaKLMCKaTa Cu1a Kako Nnocaeamua Ha AejcTBOTO Ha TeXKMHaTa.

e Cuna Ha Tpuere e Ja mepu v npecmeTyBa cuiaTa Ha TPMEere 1 M aHaaAM3npa NocaeamumMTe o cunaTa Ha
(cuna Ha Tpuere, KoedUUMEHT Ha TpUekse, Tpuere (Fi = umg)
TpUerbe Npn insratbe, Tonerbe Npu e [0 noBp3yBa KOePULIMEHTOT Ha TPUEHbe CO PanaBoCTa Ha AONUPHUTE MOBPLUMHW.
TpKaname)

e Pa3/iMKyBa Tpuere NP n3rarbe U Tpuere NP TpKanakme.

e Ja objacHyBa cuiaTa Ha TpMEHE KaKo Nocieamu,a Ha 3aeMHOEjCTBOTO Ha YecTuuuTe
o/, 4ONUPHMUTE NOBPLUMHW Ha TE/IOTO M NOAJ/IoraTa Mo Koja ce ABUNKM.

L Texxunwre u PaMHOTeXa Ha Te/s10TOo (] I'IpenO3HaBa PaMHOTEXHa I'IOI'IO)'K6a, NOTNOPHa TOYKa U TeXXULWTe Ha TesoTo.
(Te)KVlLUTe, pPaMHOTEKHa nono).|.(6a’ cTabunHa e [0 TOJZIKYBa TEXULUTETO KAKO HaNaAaHa TOYKa Ha 3eMjV|HaTa TeXa.

pamHoTeKa, NabunHa pamHoOTeXa, e Onpeaenysa TEXULLITE HA NPABUIHU U HEMPABUIHU FEOMETPUCKM opMU U Tena,
nHandepeHTHa paMHOTEXKa, NOTNOPHA Pa3/IMKyBa pa3HM BUAOBU Ha PAMHOTEKa.

TO4Ka, NOTNOPHa MOBpLIMHa) o TV ONWLLIYBA, NPEKY MPUMEPU OA, CEKOjAHEBHUOT KMBOT, YCAOBUTE 3@ CTABUIHOCT Ha

TEeNoTo.

e JloCT 1 HeroBa nNpumeHa e [0 onuwyBa NOCTOT KaKo LUBPCTO Te/10 KOe MMma NOTNOPHa TOYKa OKONY KOja MOXe Aa ce

(noct, Kpak Ha cunu (I), MomeHT Ha cuna (M), BpTY.

e AHOKpaK J10CT, ABOKPaK J10CT) o [0 KOPUCTM 3aKOHOT 3a PaMHOTEXa Ha 10CTOT NPU pellaBatbe Ha eAHOCTaBHM 3a4a4m
(M1 =M,, Fili = Fl)

e (O6jacHyBa BMA0BM IOCTOBU U NPUMEHA Ha IOCTOT.

Mpumepwm 3a aKTUBHOCTU

e YuyeHuuuTe, NogeneHn Bo Maau rpynu/naposum, nocovysaaT NPUMEpPH, 04 CEKOjAHEBMETO, Ha AejCTBO Ha oapedeHU cunun. Mpumep, TypKatbe
KOJ/INYKa, B/iIeYEeHE CaHKa Mo CHET, LYTMpPakbe TOMKa, CKOKarbe Ha TpambyinHa, rMederbe Ha NpasHa IMMEHKa 1 ¢, 3a CeKoj o4 npumepuTe
M naeHTMdMKyBaaT TesaTa KoM 3aeMHOAEjCTBYBaaT M ro oApeAyBaaT NpaBeLoT M HacoKaTa Ha AejcTByBatbe Ha cuauTe. YueHuuuTe, BO
OTBOpPEHa AMCKYCW]ja, 3aK/1y4yBaaT AeKa Noj AejCTBO Ha CMla MOKe Aa HacTaHe NMpoMeHa Ha cocTojbaTa Ha TeIoTo, MPOMEeHa Ha NpaBeLoT U1
6p3MHaTa Ha ABWKEHE Ha TENOTO, KAKO M NpomeHa Bo popmata Ha TenoTo.

® YyeHuumMTe, NOAEAEHN BO MaAW rpynn/naposm, NpMKadyBaat Ter Ha Npy»KMHa/nacTuK, 406AMKYBaaT ABa MarHeTu, CO BOIHEHa Kpna/iemnep
TpujaT NaacTUYHa Npayka 1 ja Aobanxkysaat go 603e1080 Tonye 0b6eceHo co KoHel, Ha CTaTMB, MywTaaT Tonye o4, oapeAeHa BUCMHA Aa nara
W APYTV CIMYHK Npumepu. TW AMCKYTMPaaT 3aeMoejcTBaTa Ha TenaTa U MAeHTMOUKYBaaT CUAN KOW Ce jaByBaaT Npu HernocpeaeH KOHTaKT
mefy TenaTa/yecTuLmMTE M CUM KOM Ce jaByBaaT Ha pacTojaHue.

e CeKoj y4yeHWK, CamMOCTOjHO, MOMOJIHYBA WYCTpUpaH paboTeH AUCT CO MpUMepu Ha 3aeMHoAejcTBa (KOHTaKTHM M BGE3KOHTAKTHWU) U
naeHTMdMKyBa cuan. Ha KpajoT rpynHo ja npoBepyBaaT TOYHOCTa Ha AaAEeHUTE OATOBOPMW.
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YyeHuumnTe cnepaT 4eEMOHCTPALMja HA AejCTBO Ha NOBEKE CUIM Ha UCTO Te0, CO UCT NpaBel, BO MCTa MK CNPOTUBHA HacoKa. Mpumep, ABajua
YYEHULUM TYpKaaT UCTa KAyna BO XOPM3OHTaNIEH NpaBeLl, BO UCTU UM CNPOTUBHU HACOKU. YUEHULIUTE TV AUCKYTUPAT CUANTE KOWU AejCTBYBaar,
rpaduyKkm rv NpeTcTaByBaaTt M onpeaenyBaaT HACOKA HA Pe3yaTaHTHa cua.

CeKoj y4YeHUK, CaMOCTOjHO, pellaBa AaLeHN CUTYaLLMM HA UAYCTPUPAH PaboTeH IMCT CO NPUMEpPM Ha AEjCTBO HA NOBEKE CU/N, CO UCT NpaBel,
M UCTA HACOKa WAWM CO UCT NpaBel, M CNPOTMBHA HACOKa. Ja onpeaenyBaaT pe3yATaHTHATa CUMAQ, HYMEPUYKM U TpadUYKK, KOPUCTEjRM
COOABETHM O3HaKM. Ha KpajoT rpynHo ja npoBepyBaaT TOYHOCTA Ha AafEeHUTE peLlleHunja.

YyeHuuute, nogeneHn BO Maau rpynu/naposu, rm UCAMTYBaaT enacTMYHMTE CBOJCTBA Ha Pas/NMYHM NpeameTH, MPUMep CyHfep, NacTuK,
npy*knHa, 6anoH, NpasHa AMMEHKa, NaacTesnH, NaacTMyHa Yawa n ap. Bp3 cekoe teno ce aejcteyBa co cuna. Ce cnegm gepopmaumjaTa,
npomeHata Ha dopmaTa Ha Te/I0TO 3a BpemMe Ha AejCTBOTO Ha CMAaTa M NO NPECTaHOKOT HA HEej3MHOTO AejCTBO. YueHuuuTe naeHtmdukysaat
N KnacnouumpaaTt enacTMyHM U NAACTUYHKU Tena, UCKYTUMpPAaT U 3aKay4yyBaaT AeKa, eNacTUYHMTE Tefa No NPEecTaHOKOT Ha AejCTBOTO Ha
cunaTa, ce BpaKaaT BO CBojaTa NpBobUTHA dopma.

YyeHuuute, noaeneHn Bo manun rpynu/naposu, mepat U3L0/IKyBatbe Ha MpyXuHa nog AejCTBO Ha pasandHu cuaun. Cute rpynu gobusaat
PasfINYHU NPYKUHU U UCTU CETOBU 04, TEroBu. Pesyntatute on meperbata v npeTcTaByBaaT TabenapHo U rpadunykm Ha Al - F gujarpam u ja
BOOYYBAAT MPaABOMNPOMOPLMOHAIIHATA 3aBMCHOCT HAa M340/XKYyBatbeTO Of, CuiaTa. BO pamku Ha KAAcoT, yyeHUUMTe M aHaAM3upaar
Avjarpamute of, pasNYHUTE rpynu, AUCKYTUPAaAT U 3aKNyyvyBaaT AeKa, U340/1KYyBakeTO 3aBMCU MPaBONPONOPLMOHANHO Of, CMaaTa HO Kaj
Pa3MYHU MPYKUHU € Pas3iIMYHO NOpagM Pas/IMYHUOT KoedbuUMEHT Ha enactudHoct. Cekoja rpyna ro onpegenyBa KoepUUMEHTOT Ha
€N1aCTUYHOCT Ha CBOjaTa NPYyKMHa.

CeKoj y4eHMK, CaMOCTOjHO, NONOJIHYBa PaboTeH INCT CO e AHOCTABHM UYCTPUPAHU NPUMEPU BO KOM ONpeaenyBa U340/ KyBakbe Ha NPyXKUHa
WKW FOIEMMHA M HAacOKa Ha AejCTBO Ha eflacTMYHa cuia. Ha KpajoT rpynHo ja npoBepyBaaT TOYHOCTa Ha fobueHuTe pelleHuja.

YyeHuuuTe, NnogeneHn Bo manau rpynu, uspabotysaar guHamomeTap. (MoTpebHn maTepujanu: enactuyHa npy»kuHa, Ter og 100 g, KapToH,
NMHWjap.) YYeHULMTe ja MepaT AO/IKMHATA HA e1acTUYHATa NPY!KMHA, @ NOTOA Ha NPYXMHaTa ro 6ecat TeroT M NOBTOPHO ja MepaT Hej3nHaTa
DO/IKMHA. [TpeKy npecmeTyBarbe Ha pasanMKaTa BO AO/IKMHUTE rO onpeaesnyBaaT U3L0/1KYBAHETO HA MPYXUHATa Noj AejCTBO Ha Cua of
npubanxKHO 1 N, KoKy WTo NpMBAUIKHO e TeXKMHaTa Ha TeroT o4 100 g. Ha KapToHOT M3pabopTyBaaT MepHa CKana, Taka WTo, U340/ KYBaHETO
nog, Aejcteo Ha cuna o4 1 N ro npeHecyBaaT Ha KapPTOHOT M UCTOTO ro Aenat Ha 10 egHAKBM AEN0BM NPU WTO A0OMBAAT AECETUHKN OL, HYTH.
Mpy»KMHaTa M KAPTOHOT ce 6ecaTt BO eHa UCTa ToUuKa. MoxKe Aa n3paboTaT U KyRULLTE Ha AMHAMOMETapOT.

HacTtaBHMKOT nywTa Aa nafa npeameT o4 ogpeAeHa BUCMHA, Npumep Tonye. YueHuumTe HabsbyayBaaT, MaeHTUdMKyBaaT 3eMHOAEjCTBO Mefy
TONYeTO M 3emjaTa 1 ja AMCKYTUPAAT NPMUMHATA NOPAAM Koja TONYeTo narfa BepTMKaANHO Hagony. CeKoj y4eHWK BO CBOjaTa TeTpaTKa, ro upTa
NPUKaXKaHWOT NPUMEP 1 BEKTOPCKM ja NpeTCcTaByBa 3emjuHaTa Texa. YUeHULnTe, BO OTBOPEHA ANCKYCHUja, 3aKAydyBaaT AeKa 3eMjuHaTa Texa
CeKoraw AejCcTByBa BEPTMKAJIHO HaZOoy M MOCOYYBaaT MPMMEpPU 3a Ba*KHOCTA Ha OBaa cua.

YueHuumuTe, NogeseHn BO Manu rpynu/naposu, Hab/byaysaaT KHUra NocTaBeHa Ha Kayna. [JMCKyTUpaaT 1 3aknydyBaart AeKa Kako nocieamua
Ha 3emjuHaTa TeXa, KHUraTa AejcTBYBa CO CBOjaTa TEXMHa BP3 KaynaTa. Ha upTex, rpaduyku ry npeTcraByBaaT 3eMjuHaTa Texa U TEXNHATA],
M ONMLLYBAAT U AMUCKYTUPAAT Pa3IMKUTE Mefy HUB.
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e YyeHuuMTe, NogeseHn BO Manu Fpynu, Ha edeH MOBUCOK CTaTMB, CO KOHeL, Bp3yBaaT MPYyXKWHA Ha Koja becaTt Ter, ro HabsbyayBaat
3eMHO/AEjCTBOTO Ha MPY)XMHATA M TEroT, ANCKYTUPAAT M KOHCTATUPAaAT AeKa, TeroT CO CBOjaTa TeXMHA Npean3BUKYBa MU340/MKYyBare Ha
npyuHara. MoToa KOHeLOT Ce KMHE (CO HOXKMUYKM Ce ceye), a Npy*KMHaTa 3aefHOo COo TeroT nara BepTUKasHO Hagony. JJoAeKa Tpae narambero,
yyeHuumTe 3abenexkyBaaT AeKa HeEMA U3L0KyBatbe Kaj NPYXKUHATA, O4HOCHO, TEFOT He AejCTBYBA BP3 MPY!KMHATA MaKo e obeceH Ha Hea.
MpeKky OoTBOpeHa AWMCKyCHja, yYEeHUUMTE 3aKAyyyBaaT AeKa TenaTa npu nafarbe HEMaaT TeXMHa, O4HOCHO ce HaofaaT BO HecTerKMHCKa
cocrojba.

e CeKoj YY4eHMK, CaMOCTOjHO, NOMoIHyBa pPaboTeH /IMCT Ha KOj MpecMeTyBa TeXWHA Ha Tesa BO e4HOCTaBHU npumepu. Ha KpajoT rpynHo ja
npoBepyBaaT TOYHOCTA Ha AobueHUTe pelleHuja.

e YyeHuUMTe, NodeNeHn BO Manu rpynu, co AMHaMoMeTap BfedyaT APBeH KBadap NO K/aynaTa, Taka LITO KBaAapoT ce Au3ra/aBuxun co
NPUBANMKHO HENPOMEHANBA/KOHCTaHTHa Bp3nHa. MM ogpeayBaaT CUANTE KOM MY [lejCTBYBaaT Ha KBaAapoT U I NPeTCcTaByBaar co gujarpam.
OVCKyTUpaaT AeKa B/eYHaTa CM1a € YPaMHOTEXKEHa CO CUNaTa Ha TPUEHE N 3aK/ly4yBaaT [leKa, Ha 0OBOj HauMH (CO AMHAMOMETAp) MOKe Aa
ce U3MepU roJIeMUHATA Ha CMN1aTa Ha TpUeke.

e YyeHuUMTE, NOAENEHN BO Maan Tpynu, pasrnenyBaaTt noa/0rnM co pasiMyHa panaBocCT (CTakno, NiacTMKa, APBO, WMUPrAa, TEKCTUA U CA.).
[aBaaT NnpeTnocTaBKu, U 1 NoApeayBaaT No4gnorMTe Cnopes roiemmHaTa Ha cuiaTa Ha Tpuerse Koja bu ce jaBuaa nomery noasorata U ApBeH
KBaZap NpwW HEroBo Bjieyere No McTaTa. TOYHOCTa Ha NPETNoCTaBKUTE ja NpPoBepyBaaT eKcnepuMmeHTanHo. Bp3 cekoja o4 npeanoKeHute
NoBPLUMHM BNeYaT APBEH KBaZap CO AMHAMOMETApP U ja MepaT cuaTa Ha Tpuewe. JMCKyTMpaaT, r'M cnopeayBaaT U3MepPeHUTe BPeAHOCTU CO
NPeTXo4HO AafeHuTe NPENOCTaBKM U ja yTBPAYBaaT TOYHOCTA Ha CBOMTE MPETNOCTaBKU. M3mepeHUTe BPeaHOCTM 33 CUiaTa Ha Tpuere ™
3anuwysaat TabenapHo. Ja MeparT TeXKMHaTa Ha KBaZapoT Co AMHAaMOMETap 1 ja BHecyBaaT Bo UcTaTa Tabena. 3a cekoja o4 AaAeHUTe Noaioru
ro ogpenyBaaT KoebpULMEHTOT Ha TPUEHE KaKO KOJIMYHMKOT O, CMNATa Ha TPUEHE M TEXWMHATa Ha TenoTo. v cnopeaysaat fAobueHute
pesynTaTn, AUCKYTUPAaT M 3aK/y4yBaaT AeKa NOBPLUMHMUTE CO NOro/IeMa PanaBoCT MMaaT NorosieM KoedUUMNEHT Ha TpUEHbe.

® YyeHuuMTe, NOLENEHN BO Manu Fpynu, o4 UCTa BUCMHA Ha HaBeAeHa PaMHMHA NyLTaaT A4a Ce /iM3ra APBeH KBagap U Aa ce TpKaja ApBeH
UMAMHOAP CO eAHaKBM macu. YuyeHuUumuTe HabsbyayBaaT M BOOYyBaaT [eKa, PacTOjaHUETO KOoe ro MOMWHYBa APBEHWOT UMAMHAAP Ha
XOPW30HTa/IHaTa NOA/10ra, MO CNyLWTake HWU3 HaBegeHaTa PaMHUHA, € MOro/IeMo 0/, PacTOjaHMEeTO KOe ro MOMUHYBA APBEHMOT KBaaap. MpekKy
OTBOpPEHA AMCKYCKHja 3aKydyBaaT AeKa, CuiaTa Ha TpMerbe NPy TPKaake e NOMasa 04 CU/1aTa Ha TPUEHE NPU n3rame.

e CeKoj y4eHUK, CaMoCTOjHO, NOMNoJIHyBa paboTeH JINCT, Ha KOj MPecMeTyBa cuna Ha Tpnere/oapeaysa KoePULMEHT Ha TPUEHe BO e4HOCTaBHM
npUMepmu, KOPUCTEjKN COOBETHM 03HAKKN. Ha KpajoT rpynHo ja npoBepyBaaT TOYHOCTa Ha A06UeHUTe pelleHnja. 3a NoCoOUYEHUTE NPUMEPU BO
pabOoTHMOT NIUCT M aHanu3upaaT nocaeauLMTe O, CUAATa Ha TPUEHE U T'M NOBP3YBaaT Co PeasHu CUTyaLUuu.

e YyeHuuMTe, CNeaaT BU3yesiHa Npe3eHTalMja 3a TPUEHEe U BOOYYBaaT AeKa CUAaTa Ha TPUEHEe Ce jaByBa Kako nocseamua Ha 3aemMo/iejcTBOTO
Ha YecTnumuTe 04 SONMPHUTE NOBPLUMHM Ha TENIOTO M NoaJ/ioraTa No Koja ce ABUMKN.

e YyeHWuUMTE, NOAENEHM BO MajM TFPynu, CO ZIMHUjap BO MpaBoarosiHa ¢Gopma M AEMOHCTpUpaaT TpuUTe BMAA PaMHOTEXKHa cocTojba.
OVCKyTUpaaT U KOHCTaTUPaaT AeKa Npu cTabuaHa pamMHOTEXKHA COCTOj6a NOTNOPHATA TOYKA Ha IMHMjAPOT € Hag, TeXULITETO, Npu nabuaHa
pamMHOTE}Ha COoCcTojba NOTNOpHAaTa TOYKA Ha IMHMjAPOT € NOoJ TEXULLTETO, a NPU UHAUPEPEHTHA paMHOTEXKHa cocTojba NoTnopHaTa To4Ka
Ha IMHMjAPOT ce coBnara Co TEXMLUTETO HA IMHMjAPOT.
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YyeHnuuTe, NnoaeneHn Bo Manu rpynu, ro oapenyBaaT TEXKULITETO Kaj NPaBUAHU U HEMPaBUAHU reoMeTPUCKN popmu/Tena nspaboTteHn og
naactuka/KaptoH. Kaj npasuaHute reomeTpuckn dopmu/tena (KBagpaT, NpaBoarosHWMK, KOLKa, KBajap), TEXMULWTETO ro oapeaysaat
reoMeTpUCKN CO NOBJIEKYBakbe Ha TEXULIHMTE NMHUK. Kaj Tenata co HenpasBuaHa dopma TEXKULITETO O oApenyBaaT eKCnepuMeHTasHO.
Tenoto ce Bp3yBa Aa BMCK CO KOHEL, BO HajMa Ky ABe pa3/IMYHN TOYKKU. NPoaonKeHNOT NpaBeL, Ha KOHeLOT (TeXULIHaTa IHKWja) CO MOUB
ce ucupTyBa Bp3 TenoTo. Bo nNpecekoT Ha HajMasiKy ABe TEXULIHU IMHUM ce A0OMBA TEXMLUTETO Ha TenoTo. YYeHUuUTe AUCKYTUPaaT U
3aKNy4yBaaT AeKa TEXKMULLTETO Kaj HEKOW Tesla MoXKe Aa buae u HaaBop o4, TenoTo.

YueHnumMTe, NoAeNeHn BO Masv Tpynu, ja McnuTyBaaT ctabunHocTa Ha Tenata. Ha npumep, npaBoarosHa
npu3ma co 3rnobHO NoABUMKHM PaboBK, BO YMe TEXKMLLITE CO KOHEL, e Bp3aH BUCOK, ja 3aKkocyBaaTt/HaBeaHyBaat L }"
M ja Hab/byayBaaT Hej3nHaTa ctabunHoct. Mpu cekoj HapeaeH obua, npuamaTa ce noBeke ce 3aKocyBa U BO
e eH MOMEHT Ce HapyLUlyBa HejaMHaTa CTabWUIHOCT M Taa ce NPeBPTYyBa. YUEHUUUTE ANCKYTUPAAT U 3aK/ydyBaaT
[OeKa TesoTo e cTabuiHO ce AoAeKa TeXKULWHATA IMHMja MUHYBA HWU3 HerosaTa NoTnopHa NoBpLUMHA.

YyeHuuuTte, NoLesfieHn BO Manu rpynu, cCnogesysaat NnpuMepun of, IMYHO UCKYCTBO ([0KMBYBakbe) 3a CTabW/IHOCTA Ha TesnaTta, npumep
OBUXKeHe No rpefa, CToerwe Ha efiHa Hora M cn. JUcKyTupaaT U 3akaydyBaaT AeKka, cTabuaHoCTa Ha TenoTo 3aBucK of, nonoxkbata Ha
TEXULITETO, MacaTa Ha Te/IoTO U Fo/IeMMHaTa Ha NOTNOPHaTa NOBPLUMHA.

YueHnumMTe ja cnegat npukasHaTta 3a Apxumeg og Cupakysa (287. — 212. n.H.e) Ha Koj my ce npenuuwyBsaaT 36oposuTe: ,,Kora 6u nman uspcr
noTnupay BO BCeNeHaTa M A0BOJIHO 40Jra Npayka, bu ja nomectun 3emjarta."

YyeHnuuTe, nogeneHn Bo manau rpynu/napoeu, nspaboTysaaT 0CT, co ynoTpeba Ha ABe NAaCTUYHU/XapTUEHM Yalum, APBEHA WTULA UK
CTanye 3a pa)keH M NOTNopa 04, KapToH. 33 U3PaboTEHNOT NIOCT NPaBAT LPTEXK U M 03HAYyBaaT e/leMeHTUTE Ha N0CTOT. [INCKyTMpaaT 3a
BMAOT Ha N10CTOT, cnopes, nonoxbata Ha NoTnopaTa M 3aKNy4yBaaT AeKa MHOTY aflaTKM LUTO M KOPUCTUME BO CEKOjAHEBHMOT KMBOT, BO
CyWTWHA NpecTaByBaaT N0CT.

YyeHnuuTe, nogeneHn Bo Maau rpynu/napoeu, rm UCTpaxkyBaaT YC0BUTE 33 paMHOTeXKa Ha aocToT. CeKoja rpyna 4obusa S0CT U CET Ha
Terosu. Co nocTaByBakbe HA ABa Tera, Ha pa3/IMYHU PacTojaHuja, 04 Pa3NYHM CTPAHU Ha NOTMOPHATa TOYKA, y4eHULMTE BO rpynaTa,
OTKPWBaaT KOMBUHALMM 04, CUAN MPU KOW IOCTOT € BO PAMHOTEKA, M NPUTOa MM MepaT KpauuTe Ha cuaute. PesyntaTtuTe rv npeTcraByBaaT
TabenapHo. Cekoja rpyna npaBu aHaaM3a U MM NPe3eHTUPa CBOMTE 3aKNy4oLM Npes OCTaHATUTE YYEHULUM 04 KNacoT. Bo pamKu Ha KnacoT ce
BOAM AMCKYCMja, MPU LUTO, YY4EHULUTE 3ae4HUYKMN FO GOPMYAMpPaaT 3aKOHOT 33 pamMHOTEXKa Ha JIOCT.

YyeHuuuTe, NogeneHn Bo Maau rpynu/naposu, Nocouysaat NpUMepn o4, CEKOjAHEBMETO 3a NPMMEHATA Ha JIOCTOT (AETCKa KNauKasKa,
HOXWLM, KNewWTH, payHa KoanYKa, jaamua, oTeapad 3a Wwuwe/KOH3epBa, KpLiaaka 3a opesu u 4p.). N'o naeHTndMKyBaat BUAOT Ha IOCTOT,
€HOKPAK MKW ABOKPAK, BO MOCOYEHMTE Npumepun. MCKYTUPaaT U 3aKnydyBaaT AeKa Npu KopUcTerbe Ha 1ocT, paboTaTa ce M3BpLIYBa CO
ynoTtpeba Ha nomana cuna.

YyeHuumTe UCTpaXKyBaaT KoM Ae/10BM Of, CKENETOT Kaj YOBEKOT MMmaaT y/iora Ha JIoCT.

dusuka
Tema: MIPUTUCOK
BKynHo 4acosu: 11
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Pesyntati og yyerbe

YyeHuKoT/y4eHnuKaTa Ke buge cnocobeH/cnocobHa:

1.

4.
5.

[Aa ro objacHyBa NPUTMCOKOT M HAUMHOT Ha KOj ce npeHecysa (Kaj uspcTuTe Tena u daynauTe) u ga pewasa npobaemmn nosp3aHn co

Hero;

Aa v objacHyBa aTMochepCKMOT NPUTUCOK, NPUYMHATA NOPaaM Koja ce jaByBa M HerosaTa NOBP3aHOCT CO METEOPOJIOLLKMUTE NPOMEHN

BO aTmocdepaTa;

Aa rv objacHyBa XMAPOCTaTUUKMOT NPUTUCOK M MpUYMHaTa NOPaam Koja ce jaByBa M Aa peluasa npobaemun co Herosa NPUMEHa;

[a ja objacHyBa cunaTta Ha NOTUCOK/ApxmeaoBa cuia M 4a ONULLYBA CUTyaLMM Ha Hej3uHa NPUMEHa;

03 KOPUCTU MEPHU MHCTPYMEHTU 32 MepeHe Ha NPUTUCOK.

Copp:KuHu (1 nonmu)

CtaHaapau 3a oueHyBake

Cvna n NnpUTUCOK

(npuTUCOK, cnna Ha NpuUTUCOK, Nackan (Pa),
6ap (bar), dnynam, Nackanos 3aKoH,
XMAPAYINYHU MALINHN)

e O O6jaCHYBa NMPUTUCOKOT KaKo p,EjCTBO Ha C1a BP3 NOBPLWNHA, HETr0OBaTa 3aBUCHOCT O/,
roieMmnHaTa Ha HOpMaJiHaTa CU/1a U NNOWTUHATA Ha KOja Taa AEjCTByBa.

e [lpecmeTyBa NPUTUCOK CO KOpUCTEHbe Ha popmynata p = F/S 1 npaBUAHO M KOPUCTH
MepPHUTE eANHNLM 33 MPUTUCOK.

e (ObjacHyBa KaKo ce NpeHecyBa HaABOPELLIHNOT NPUTUCOK Kaj LBPCTUTE Tesla u
bnynguTe n pewasa Npobaemm NOBP3aHU CO NPUTUCOK.

e [0 gemoHcTpupa (MpeKky npumepu) MackanoBMOT 3aKOH U ja 06jacHyBa HerosaTa
npMMmeHa.

XnApoCcTaTUYKM NPUTUCOK

(XMapocTaTUUKM NPUTMCOK, MaHOMETap)

e Ja npeno3HaBa TeXXMHaTa Ha TeYHOCTa KaKo NPUYNHA 3a XMAPOCTAaTUYKUOT NPUTUCOK BO
TeYHOoCTUTE.

e Ja objacHyBa 3aBMCHOCTA Ha XMAPOCTAaTUYKMOT NPUTUCOKOT OZ NYCTUHATa Ha TeYHOCTa U
BMCMHATa Ha TEYHMOT CTONH, NpecmeTyBa XUAPOCTaTUUYKN NPUTUCOK CO KOPUCTEHE Ha
dopmynata p = pgh 1 ro npenosHaBa HEroBoTO AEjCTBO BO CUTE NPaBLM.

e [lpeno3HaBa U KOPUCTM MEPHU MHCTPYMEHTU 32 Mepere Ha XNMAPOCTaTUYKM NPUTUCOK.

e Pewasa I'IpO6l1€MM NOBP3aHN CO XMAPOCTAaTUYKN NPUTUCOK.

ATMOChEPCKM NPUTUCOK

(aTmocdepa, aTMOCHEepPCKM NPUTUCOK,
HOpManeH aTMochepCcKu NPUTUCOK,
b6apomeTap)

e [0 0b6jacHyBa aTMOCPHEPCKMOT NPUTUCOK KaKO NPUTUCOK KOj ro BpLuM aTMocdhepaTa Bp3
3emMjuHaTa NOBPLIMHA NOPaAM TEXMHATA Ha BO34YyXOT.

e [lpenosHaBa M KOPUCTU MEPHU UHCTPYMEHTU 32 Meperbe Ha aTMOCHEPCKM MPUTUCOK.
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e (Cunna Ha NOTMCOK e Ja npeno3HaBa Ch1aTa Ha MOTUCOK KaKo Chia Co KOja q)HYM,D,OT AejCTByBa Ha NOTONeHO
TENO U ja HamanyBa Herosata TeXXMHa 3a OHOJIKY KOJIKY WWUTO U3HECYBa TEXWMHATA Ha

(cuna Ha noTucok/Apxumenosa cuna)
NCTUCHATUOT dayua.

e Ja M,CI,EHTMd)MKYBa NPUYNHATA 3a nojaBa Ha CMNaTa HAa NOTUCOK U HAaCOKaTa Ha HEj3MHOTO

e [lnuBatbe, TOHEHE M ebaerbe Ha Tenarta nejcTeo.

(nnusa, ToHe, nebap) o [lpaBu pasnunKa mery nanBarbe, TOHEeHE U Nebaerbe Ha Teslo BO AadeHa TeYHOCT U ja
objacHyBa BpcKaTa Mefy rofieMmnHaTa Ha cunnTe (3emjuHa Texka n Apxmumeaosa cuna).

e Ja BoouyBsa u objacHyBa npMmeHaTa Ha cuiaTa Ha NOTMCOK BO PeasiHu CUTyaLUN.

Mpumepu 32 aKTUBHOCTU

e YyeHuuuMTe, MOAENEHN BO Manu rpynu/naposu, nocovysaat NpUMEPKU 04, CEKOjAHEBUETO Kafe ce cpekasa MOMMOT NPUTUCOK. nckytnpaat
PasNIMYHM CUTYaLMN M NOjaBM BO KOM BOOYYBaaT NOCTOEHE Ha NMPUTUCOK. 3aK/ydyBaaT AekKa 3a Aa NoCcToM NPUTUCOK Mopa Aa AejCcTByBa cuia
BP3 NoBpLMHA.

e YyeHuuMTe, NOAENEHN BO ManM TPynu, BO MJIMTOK NAACTMYEH caj CTaBaaT CNoj O4 CO CUTEH Mecok/6palHo M ro nopamHysaat. Bps
NMopamHeTUOT C/10j CUTeH necok/6pallHo NocTasyBaat ABe UAEHTUYHM Yalum 3a Yaj. EQHaTta Yala ja onTepeTyBaaT co AOMNO/IHUTE/IeH ToBap
(np. ja nonHat co necok). ' cnopeaysaat AnabouymMHUTE Ha OTMCOLIUTE LUTO MM OCTaBaaT ABETe Yally BO NeCOKOT/BpallHOTO M KOHCTaTMpaaT
[JeKa OTUCOKOT of 4alwarta co noronema TeXuHa Mma noronema AnabounHa. Bo oTBopeHa AMCKycuja, yYeHWUWUTE 3aKNydyyBaaT AeKa
NPUTUCOKOT 3aBUCK NPaBOMPOMNOPLMOHAAHO 04 CU/IaTa Koja AejCTBYBa BP3 AaAeHaTa NoBpLIMHa.

e YuyeHuuMTE, NOAE/IEHN BO MaIv FPYnK, BO MIUTOK NAACTMYEH caf, CTaBaaT C/10j 04 CUTEH Necok/6pallHo 1 ro nopaMmHyBsaaT. Bp3 nopamHeTuoT

C/10j cuTeH necok/6paluHo ctaBaaT 6eTOHCKA uMrna co popma Ha KBagap. Ja nocrasyBaaT UMI/iaTa BP3 NECOKOT M ja MepaT Cco JNHUjap

AnaboynHaTa Ha OTMCOKOT WITO ro ocTaBa. [locTankaTa ja NOBTOPYBaaT, Taka LITO NPWU CeKoj HapedeH obua ja MeHyBaaT rosiemuHaTa Ha

noBpLUMHaTa BP3 Koja ce AejcTByBa. MM crnopeaysaart A71abounHUTE Ha CEKOj 04, OTUCOLMTE OCTAaBEHM BP3 NECOKOT, AMCKYTMPaaT U 3aKnyvyBaaT

[JeKa aKo NoBpLUIMHATA € Nomana, Toraw Mpu MCTa CMna TeoTO BPLIM MOrosaem MNPUTUCOK M 06paTHO, OAHOCHO NPUTUCOKOT 3aBMUCU

06paTHONPONOPLMOHANHO 04 NJOWTUHATA Ha MOBPLUMHATA BP3 Koja AejcTByBa cuaara.

YyeHnuuTe, nogeneHn BoO Maaum rpynu, BP3 ApBeHa WTULA CO 3aK0BaH K/AMHEL, NocTaByBaaT HadyeH 6anoH. [lejcTeyBaart co cuna Bp3 6anoHoT

M BOOYYBaaT AeKa 6anoHoT nyKa. Mpu cnegeH obua 3emaaT ApBeHa WTKLLA CO NOBEKE 3aKOBaHW KAWHLM M BP3 Hea NnocTaBysaat Apyr 6asoH

CO eAHaKBa ronemMuHa. [ejcteyBaaTt co UCTa CMNa BP3 HANOHOT KaKo BO NPETXOLHWUOT C/1yyaj U 3abenexkyBaat AeKa 6aoHOT Hema Aa NyKHe.

YyeHunuuTe npasaT cnopeaba, AUCKYTMPAAT U 3aKNy4YyBaaT AeKa NPUTUCOKOT e MoMas Kora cMnaTa AejcTByBa Ha Norosaema noBpLUMHa.

YyeHnuuTe, BO OTBOPEHa AMCKYCMWja, ja M3pasyBaaT MaTEMaTMYKM 3aBMCHOCTa Ha NPUTUCOKOT 0f, HOpMasjsHaTa cMna W MNAOWTUHATA Ha

noBpLUMHATAa.

CeKoj y4eHMK, CaMOCTOjHO, MONO/IHYBa PaboTeH ANUCT, NpecmeTyBa NPUTUCOK BO €AHOCTaBHU NMPUMEPU, CO KOPUCTEHE Ha Pa3INYHN MEPHM

eaAnHMULM. Ha KpajoT rpynHo ja npoBepyBaaT TOYHOCTA Ha CBOMUTE peLleHuja. YUeHnuuTe rv aHaamsnpaart 4obueHuTe pesyaTaTti 1 rv BoodyBaaT

HaYMHUTE CO KOM MOMKe [a Ce 3rosieMu UM Hamaau NPUTUCOKOT BO AaAEHUTE CUTYaLMMK.
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YueHnumuTe, NO4ENEHM BO MaaU TPYNK, yANMPAAT CO YEKAH BP3 XKesie3eH KANHEL, CO Les Aa ce 3aK0Ba KAMHeLO0T BO ApPBeHa NoBplwuHa. Mpu
TOA KAMHELOT Ce NPUAPKYBA CO eAHaTa paKa. YYEHMKOT LWTO ro NpMUAPKYBa KAMHELOT, BP3 pakaTa He YyBCTBYBA HULITO, OAHOCHO MPUTUCOKOT
ce npeHecyBa of r/faBaTa KOH BPBOT HAa KAMHELOT. YuyeHuuuTe 3abenexyBaaT AeKa KAMHELOT npogupa BO APBOTO, AMCKYTMpaaT U
3aK/ydyBaaT AeKa Kaj TBpAUTE TeNa NPUTUCOKOT Ce NpeHecyBa BO HACOKA Ha A4ejCTBOTO Ha cuaaTa.

YyeHnuuTe, nogeneHn Bo Manau rpynn/naposu ro gemoHcTpmpaat NackanoBuOT 3aKOH. 3a Taa Lien, NoAHaT co Boga eaHa MackanoBsa TomnKa
Ha Koja CTPaHMYHO Ce HaMpaBeHM OTBOPM CO eAHAKBA ronemMnHa. MNpu NpuaBuKyBake Ha KAUMNOT, yYeHUUNTe 3abesexKyBaaT AeKa HU3 CEKOj
OTBOp OZ TOMKaTa UCTEKyBa e4HAKOB MJ1a3 Ha BOAA M 3aK/1ydyBaaT AeKa Kaj TeYHOCTUTe (M racoBuTe) A€jCTBOTO Ha HaZBOpeLlHaTa cuaa ce
npeHecyBa BO CMTEe NpaBuM NoAeaHaKBO.

YyeHuuuTe, noaeneHun Bo Manu rpynin/naposu, Ha NaacTUYHO LWKLLEe, CTPaHUYHO, NpaBaT NoBeKe mMa/iv 0TBOPU (CO Urna) Ha PasNUYHU BUCUHN,
CTaBaaT BOAA BO LUMLIETO U ro 3aTBopaaT co Kanayeto. Co paka, 04HaABOp, rO MPUTUCKAAT LWMLLETO U BOOYYBAAT AeKa BoAaTa UCTEKYBA HU3
CUTE OTBOPU. YUEHULMUTE AMCKYTUPAAT M 3aK/Iy4vyBaaT AeKa NPUTUCOKOT Ce NpeHecyBa eAHAKBO BO CUTe NpaBUM.

YyeHuuuTe, nogeneHn Bo Manu rpynu/naposu, uctpaxkysaar 3a bnes Mackan. Pesyatatnte of cBomuTe UCTpakyBarba MM npeseHTnpaar u
OMCKYTUPaaT Co y4eHMUMUTe o4 napasenkara.

YuyeHnumMTe, NnoAeNeHn BO Maan rpynu, NoaHaT co BoAaa Aobpo 3aTBopeHa HajoH Keca (3unn Keca). Co cTanye 3a parkeH ja AynHyBaaT KecaTa
oA aBete cTpaHu. o BagaT cTanyeTo M BOAATa NOYHYBA Aa UCTeKyBa HU3 aynyuibaTa. Co ABa NpcTa rv 3aTBOpaaT OTBOPUTE Ha KecaTa. EaeH
YYEHMK ce KauyyBa Ha NOBMCOK CTOJ, 'Y OTBapa ABaTa OTBOPA M ja NyLuTa KecaTa ciobogHo aa nara. YueHuumTe 3abenerkyBaaTt AeKa BO TEKOT
Ha nafarbeTo Ha KecaTa, BoJaTa He Teye HU3 OoTBopuTe. YUeHUUMUTE AUCKYTMPaaT M 3aK/ydyBaaT [eKa XMAPOCTAaTUUYKMOT NPUTUCOK e
nocneguua Ha AejCcTBOTO Ha TeKMHaTa Ha BogaTa Bp3 sMAoBUTe Ha Kecata. ( Mpu nafarbeTo Ha KecaTa BogaTa He UCTEKyBa HM3 OTBOpUTE,
6uaejku ce Haofa Bo becTexKMHCKa cocTojba, 04HOCHO XMAPOCTAaTUYKMOT NPUTUCOK € e4HAKOB Ha Hyna ) .

YyeHnuuTe, nogeneHn Bo maan rpynu/naposu, ja UCnuTysaaT 3aBMCHOCTA Ha XMAPOCTaTUYKMOT NMPUTUCOK 04 BUCMHATA Ha TEYHUOT cTo16. 3a
Taa Uen 3emaaT e4HO NAACTUYHO LUMLIE M BP3 HEro CTPaHUYHO CO MOMOLL Ha XeneseH KAWHeL npaBaT TPU e4HaKBM OTBOPU Ha pPa3/IMYHA
BMCMHa. LLIMweTo ro nosiHaT co BoAa M Npu Toa 3abeniexkyBaaT AeKa Hajrosiem mnas Ha BoZa UCTEKYBA 04, OTBOPOT KOj e Hajgony. Anckytupaat
W 3aK/ydyBaaT AeKa Ha noronema As1aboynHa Bo TEYHOCTUTE, XMAPOCTATUYKMOT NPUTUCOK € NOros1em.

YyeHnuute, nodeseHn BO Manau rpynu/naposu, Ha MAACTMYHO LIMLWIE CTPaHWYHO MpasBaT OTBOPM Ha eAHaKBa BMCMHA. oa wuweTo
nocrasyBaaT KapToH. LLIMweTo ro nonHat co Boda W Npu Toa 3abenekyBaaT AeKa eAHaKBM MI1a30BM Ha BOAA UCTEKyBaaT o, CUTe OTBOPM.
YuyeHuuMTE ro NoBAEKyBaaT KAPTOHOT 04, NOJ WUMLETO U 3abenerkyBaaT AeKa BP3 Hero e UCLpTaH BOAEH Kpyr. [IMCKYTMPaaT U 3aKkaydyBaat
OEeKa XMAPOCTaTUYKMOT NPUTUCOK Ha UCTa A1abounHa e eHaKOB BO CUTE MPaBL.

YyeHuuute, nogeneHu Bo Maam rpynu, Ha Ase NAacTMYHM WWLWMHA MM ro OTCTpaHyBaaT/oTceKyBaaT AHOTO M Ha CEKOE Kanade of WunkbaTa
npasaT No eAeH Mas oTBop. HM3 0TBOPOT BMETHYBaaT TEHKO LIPEeBO, TaKa WTo Aa buae Ao6po NpMLBPCTEHO 3a KanayeTo. Bo eAHOTO Kanaue,
nocTaByBaaT LPEeBO CO A0/1XKMHa oKoy 70 cm, a BO A4PYroTo Kanaye NocTaByBaaT LPEBO CO A0KMHA okony 10 cm. [lBeTe WunLlmMHa ce NoaHaT
CO UCTO KONMYECTBO Ha BOAA M ce ApKaT (MM NpULBPCTYBaaT ) Ha UCTa BUCMHA, CO KanadunkbaTa U LEeBKUTe 3aBpTeHn Hagony. Mpu Toa eaeH
YUYEHUK I APKU LEBKUTE 3aTBOPEHM 3a Aa ro CNpeyu UCTEKYBaHEeTO Ha BoAaTa. YUeHUUUTe AaBaaT NPeTnocTaBKM Koe o4, WnlliMkbaTa nobpso
Ke ce ucnpasHu. ['v oTBOpaaT ABeTe LEeBKM BO UCTO BpeMe, Hab/byayBaaT M BOOUYBaaT AEKa LUMLLETO CO NOAO/IFOTO LIPEBO ce NpasHu nobpso.

20




MpeKy oTBOpEHa AMCKYCHUja, YYEHULUTE 3aK/y4yBaaT AeKa Ha OTBOPOT 04, NOAO/TOTO LpeBO AejCTBYBA NOrosieM XMAPOCTAaTUYKN NPUTUCOK,
nopaam noronemara BUCMHA Ha TeYHUOT CTONG.

YyeHnuuTe, nogeneHn Bo Maau rpynu/naposu, ja UCNMTyBaaT 3aBUCHOCTA Ha XUAPOCTaTUIKMOT NPUTUCOK 04, NyCTUHaTa Ha Te4yHocTa. 3a Taa
Luen Bo [Be WUAEHTUYHMU, MNAACTUYHU U NPOSUPHU LEBKWU, 3aTBOPEHU OJ, AOJHUOT Kpaj co 6anoH (enactmyHa membpaHa), A0 1UcTa BUCUHA
CTaBaaT TeYHOCTU CO pa3/IMYHaA rycTMHa. Bo eaHaTa LeBKa cTaBaaT BoAa, a BO ApyraTta TedeH AeTepreHT 3a CafloBM, Ynja r'ycTUHaA e noroaema
oA, rycTMHaTa Ha Bofarta. Ja HabsbyaysaaT v cnopedyBaaT gedopmaumjata Ha meMbpaHUTe Ha AHOTO o4, LeBKuTe. 3abenekyBaaTt AeKa BO
LeBKaTa BO Koja MMa AeTepreHT mMembpaHaTa e noBeKe pacTerHata/vM3go/iKeHa W 3ak/aydyBaaT fAeKa Bp3 Hea AejcTByBa Noronem
XMAPOCTaTUYKN MPUTUCOK.

YueHnumMTe, BO Manu rpynu, KOHCTpynpaaT MaHOMeTap 3a Mepere Ha XMAPOCTaTUUYKU NPUTUCOK. MNpumep, rymeHo LpeBO CBUTKyBaaT BO
061KK Ha U 1 BO Hero ctaBaaT oapefieHa KonmumHa oboeHa Boaa. EAHMOT Kpaj o4 maHOMeTapoT/ryMmeHoTO LpeBo ro NoTonysaaT BO caj, Co
BoAa/meH3ypa. [IMCKyTMpaaT 1 3aKk/1ydyBaaT Aeka Ha noronema AnaboyvHa pasivMkata mefy HMBoaTa Ha o6oeHarta TeYHOCT e norosema.
CeKoj y4eHMK, CaMoCTOjHO, NONOIHYBa PaboTeH IUCT, NpecMeTyBa XUAPOCTaTUUYKM NPUTUCOK BO eAHOCTaBHWN Npumepun. Ha KpajoT rpynHo ce
npoBepyBa TOYHOCTA Ha JafeHUTe pelleHuja.

YyeHnuute, nogeneHu Bo manu rpynu/naposm, NoaHaT Yalla co BoAa A0 BPB. Bp3 yawaTa ctaBaaTt AUCT XapTuja U NoJieKka ja npespTysaar,
ApKejku ja yaluaTa 3a AHO. 3abeneskyBaaT AeKa XapTvjaTa OCTaHyBa NpuaeneHa 3a YallaTta, a BoJaTta He UCTeKyBa. YYeHUUnTe, BO OTBOpEHa
AMCKYCKja, 3aK1ydyBaaT AeKa BP3 INCTOT XapTuja AejcTByBa Bo3ayLleH/aTMoCchepcKM NPUTUCOK KOj e Norosiem oj, NPUTUCOKOT Ha BoaaTta BO
YallaTa U He 403BOJIyBa BOAATa Aa MUCTeye OZ YaluaTa.

YyeHnuute, nogeseHn Bo Naposu, BO MOJHa Yalwa Boaa, oboeHa co npexpaHbeHa 60ja/cok, cTaBaaT naacTUYHa LEBKa 3a COK M 6p30 ja
M3BJIEKyBaaT, NpW WTO, 3abenerkyBaaT AeKa BogaTa He ce 3a4pXKyBa BO LieBKaTa. Mpu cnegeH obug, y4yeHMumUTe co NPCT ro 3aTBopaaT ropHNoT
OTBOp Ha LieBKaTa npea Aa ja u3sneyaT o4 BoAaTa, Npu LWTO, 3abenexkysaaTt AeKa BoAaTa ce 3a[p»KyBa BO LieBKaTa. [lpeKy oTBopeHa AnCKycuja,
YyUYEHUUUTE 3aKydyBaaT AeKa, BO BTOPUOT Cy4aj, aTMOCHEPCKMOT NPUTUCOK LITO AejcTBYBa Ha AOJIHMOT OTBOP € Morosiem og, NPUTUCOKOT Ha
BO34YyXOT M BOAaTa BO LieBKaTa M Ha TOj HAYMH ro CnpevyBa UCTEKYBaHeTO Ha BOAaTa O/ LieBKkaTa. Bp3 ocHOBa Ha 0Baa akTUBHOCT yYeHULuTe
nobusaat 3agava ga AuM3ajHMpaaT M U3paboTaTt HajeAHOCTaBeH MOAEN Ha AMchaH3ep 3a BoAa, (KOPUCTejKM Npu Toa NAACTMYHO LWMLIE CO
KanaK M naacTuyHa LueBKa).

YyeHuuute, nogeneHn Bo Maau rpynu, Bo eaHa unHuja/anabok cag crasaat Boga oboeHa co npexpaHbeHa 6oja. Bps BogaTa nocrasysaar
cBeKa Koja ja nanaT U ocTaBaaT KpaTKo Bpeme [ia ropu. Ja MoKpuBaaT cBeKaTa CO Yalla 1 3abenexKyBaaT AeKa cBeKaTa ce racHe, a BoAarta of,
YMHMjaTa ce BOB/MIEKYBa BO BHATPELWIHOCTa Ha YallaTa. YyeHuumMTe ANCKYTMpaaT 1 3aKaydyBaaT AeKa Bp3 BoJaTa Koja e HaABop of yallaTa
AejcTByBa aTMOCHEPCKM NPUTUCOK, KOj LUTO € MHOTY Morosiem o, NPUTMCOKOT LUTO o BpLIM BO3A4YXOT BHaTpe BO YaluaTa, Nopaau WTo BoAaTa
ce BOB/IeKyBa BO BHaTpeLLIHOCTa Ha YaluaTa.

YyeHuuuTe, nogeneHn Bo manau rpynu/naposu, uctpaxkysaaT 3a EsaHrenvcra Topuyenn u uctopujata Ha 6apomertaport. Pesyntatute og,
CBOMTE UCTPaXKyBarba r'M Npe3eHT1paaT U AMCKYTUPaaT Co YYeHUUUTE o4 napanenKkara.

YyeHuuuTe, nogeneHn BO Manu rpynu, Ha CTaTMB MOCTaByBaaT 3aKayanka 3a anvwra. Of ABeTe CTPaHW Ha 3aKadaskaTa, Ha eAHaKBO
pacTojaHMe oZ NoTrnopara, Co KoHel, Bp3yBaaT Terosu co eaHakBa maca. [lobMeHUoT NocT e BO pamHoTexXa. EAHMOT Ter LenocHo ce noTtonysa
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BO Caj, CO BOAA U yyeHULMTe 3abenerkyBaaT AeKa pamHoTexaTa e HapylweHa. [InCKyTMpaaT 1 3ak/yyyBaaT AeKa BojaTa AejcTByBa CO cua
BP3 MOTOMEHWNOT Ter, BEPTUKANHO HArope, U ja HamaslyBa HeroBaTa TEXMUHa.

YyeHnuuTe, nogeneHu Bo Maau rpynu/napoeu co AMHamMmomMeTap MepaT TeXKMHA Ha Tenlo (Npumep, KameH). Morosiem cag, co CTpaHWYeEH OTBOP,
ro No/sIHaT co BOAaA A0 BUCMHA HA OTBOPOT. TeN0TO LEeNOoCHO ro NOToNyBaaT BO BoAaTa, NpUToa BOAATa LTO UCTEKYBA HU3 OTBOPOT ja cobupaar
BO MJIaCTUYHA Yalla. Ja mepaT TeXkMHaTa Ha TesI0TO MOTOMEHO BO BOZATa M 3abeneXKyBaaT Aeka HeroBaTa TEKMHA € HamaneHa. Ja mepat
TEMHATA Ha UCTUCHATATa BOAA M ja BOOYYBaaT BPCKaTa Mefy TeKMHaTa Ha TesIoTO BO BO3AyX, TEXKMHATA HA TEIOTO BO BOAA M TEXKMHATA Ha
MCTMCHaTaTa Boga. 3aKknydyBaaT [eKa, CM1aTa Ha NOTMCOK Koja AejcTByBa Ha MOTOMEHOTO TE/AO BO TEYHOCT € efHaKBa MO FroNIeMMHA CO
TEMHATA HAa UCTUCHATATA TEYHOCT.

YueHuuuTe, NogeneHn Bo Maaum rpyny/naposu, UCTpayKyBaaT 3a Apxumes, ja pasraenyBaaT iereHAarta 3a Apxumes, U 31aTHaTa KpyHa, Npeky
Koja ce MHGOPMMPAAT 3a EKCNEPUMEHTOT LUTO IO U3BEN U OTKPUTUETO Ha APXMMELOBMOT 3aKOH. Pe3yntatnute of cBoUTE UCTPaAXKyBakba rm
npeseHTUPaaT U AUCKYTMPAAT CO YY4EeHMLMTE 04 NapaneskaTa.

YyeHuLMTE, BO OTBOPEHA AMUCKYCH]ja, ja MAEHTUDMKYBAAT NpUYMHaTa 3a NojaBa Ha cuaaTa Ha NOTUCOK. KopucTejkn rm NpeTxo4HO YCBOeHUTE
3Haerba 3a NPUTUCOK U XMAPOCTATUYKM NPUTUCOK, Y4EHULMTE NpaBaT cnopenba mery rofemMnHaTa Ha cunaTa Ha NPUTUCOK LWITO AejcTBYBa HA
ropHata, AonHaTa M BOYHMTE MOBPLUMHM HA TENOTO NOTOMEHO BO TEYHOCTA, BOOYYBAAT M 3aK/yyyBaaT AeKa, CMAUTE Ha MPUTUCOK LITO
AejcTByBaT Ha HOYHUTE NOBPLUMHU HA TENIOTO Ce YPAaMHOTEXKYBAAT, @ CM/IaTa Ha MOTUCOK Ce jaByBa KaKo Pas3/IMKa Ha CUAUTE Ha NPUTUCOK Ha
[ONHATa M ropHaTa NoOBpPLUMHA Ha TeNOTO NOTOMEHO BO TEYHOCTA M CEKOrall AejCTBYBA BEPTMKANIHO Harope.

YueHuumuTe, NogeneHn BO Manu rpynn/naposu, Bo BOAa CTaBaaT AMMEHKA AMETaHA KOKA Kona (6e3 weKep) M 061yHa KoKa Kona (co wekep).
HabsbyayBaaT v 3aKNydyBaaT AeKa IMMEHKATA KOKa Kosla Co WeKep TOHe, A0AeKa IMMeHKaTa KOoKa Kona 6e3 wekep nanea. EkcnepumeHToT
MoKe fa ce n3pabotn M co maHaapuHa 1 Boaa. Bo Boga ce ctaBa eaHa MaHAapuHa co aylwna, ce 3abenexkyBa AeKa MaHAapuHaTa navea.
MoToa maHAapuHaTa ce 1ynu 1 NOBTOPHO ce cTaBa BO BoAa. Ce 3abenexyBa AeKa MaHAapMHaTa TOHe BO BOAATA. YUEHUUUTE ANCKYTMPAAT U
3aK/lydyBaaT AeKa BO BTOPMOT C/yyaj ApxnmeaoBaTta Cuia € NoMana of 3emjuHaTa TexKa.

YyeHuuuTte, nogeneHn BO Manau rpynu/napoBu, BO BOAA CTaBaaT BapeHo jajue. 3abenexkyBaaT AeKa BapeHOTO jajue TOHe BO Boaarta.
YyeHuuMTe 3aKyyyBaaT AeKa rYCTMHA Ha jajueTo e norosieMa o ryCTHaTa Ha BoAaTa. AKO BO BoAaTa ce nojaae con, ApxmmenosaTta cuMia
ce 3rojiemyBa M jajueTo UCNIMBYBA Ha NOBPLUMHATA.

YyeHuumuTe, NogeneHun Bo Maam rpynu/naposu, nspaboTtyBaar Mogen Ha nogmopHMLa. MaacTMyHO Wwle 40 BPB NoAHAT co BoAa. Bo ynora
Ha NOAMOpPHMLA MOXKe Aa ynoTpebaT nnacTMyHa LEeBKA 3a COK CO pieKCMOUNEH CBMOK Ha CBUTKyBakbe. MnacTMyHaTa LeBKa ce BUTKA Ha
CBMOKOT M Ce ceye CO HOXMYKM NOAOATMOT AeN o4 LieBKaTa, 3a Aa ce gobujaT gBa efHaKBM Kpauu. 3emaaT egHa mnorosiema MeTasnHa
CrnojyBajka, NpuUTOa e4HNOT Kpaj 04, CNojyBasKaTa Ce BOB/IEKYBa BO eAHNOT KPaj Of, LEeBKaTa, a APYr1MoT Kpaj o4, CnojyBankaTta Bo APYrnoT KPaj
o4, LeBKaTa. Baka nogroteeHata NoAMOPHMLA Ce CTaBa BO LUMLLIETO CO BOAA KOe Ce 3aTBOpa CO Kanak. YuyeHuuuTe 3abenexxyBaaT geKa
nogMOpHULLATA NANBA, OAHOCHO Hej3MHaTa CpeHa rycTMHa e Nnomana o, rycTuHaTa Ha BogaTa. EfeH yYyeHMK ro npuTUCKa LWKLWeTOo co ABeTe
paue 1 noAMOpHMLATa NOYHYBA Aa TOHe, ce ABMXM HaZ0/y, HaBNeryBa BoAa BO Hea M HejsuHaTa cpefHa rycTMHa CTaHyBa MOronema oj,
rycTMHaTa Ha BoZata. Mo NpecTaHOKOT Ha HaABOPELIHOTO AejCTBO NOAMOPHMLLATA Ce ABUKM HArope, KOH NOBPLUMHATA Ha BoAaTa. YueHuuuTte
M naeHTUdUKyBaaT CUAUTE LITO AejCTBYBAaT HAa MOAMOpPHMUATA (CMna Ha MOTUCOK M 3emjuHa TexKa), AMCKYTMPAaT 3a HMBHATA HACOKa,
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roneMunHa 1 3aknydyyBaaT AeKa aKo CU/1aTa Ha MOTUCOK € norosiema o/, 3eMjVIHaTa TeXa Toraw nogmopHuuaTa nanBa, a ako CM1aTa Ha NOTUCOK
€ nomana o 3EMjVIHaTa TEeXa Toraw nogMopHMLUATa TOHE.

Xemuja
Tema: CYINICTAHUU
BKkynHo 4acosu: 20

Pe3syntatu og yuyere

YyeHuKoT/yyeHnyKaTa Ke buge cnocobeH/cnocobHa:

1. [aja KaTeropmsupa xemujaTa Kako NpMPoLHa M eKCNEPUMEHTA/HA HayKa, 43 Fo MMeHYBa M NMPaBUIHO KOPUCTU OCHOBHUOT
nabopatopucku npubop u ga rm npumeHyBsa npasuaTa 3a 6e3begHO M NPaBUAHO N3BEeAYBatbe XEMUCKU EKCNIEPUMEHTH;

Ja ja objacHyBa yecTnyHaTa rpagba Ha CyncTaHUMTe CO KOHLLeNTOT 3@ aTOMU M MOJIEKY/IM U Aa NPaBu PasnnKa mefy HUB;
Ja Knacuounumpa cyncTaHUM Ha YNCTU CYNCTaHUM (eleMeHTapHU CyncTaHUM U CoeaANHEHN]a) N CMmecy;

[a NpUroTByBa XOMOTEHW U XeTeporeHn cMecu, 4a NPMMeHyBa COOABETHA NOCTanka/nocTanku U cooaseteH nabopatopucku npubop 3a
04AeNyBakbe Ha KOMMNOHEHTU O XOMOFEHWN U XETEPOreH CMECU U [a BPLUM NPECMETKM 32 MAceH YAEN M BONYMEHCKMN yaen Ha
KOMMOHEHTa BO cMeca.

CoppKuHu (1 nonmu) CTaHpapAu 3a oueHyBakbe
e XemujaTa Kako nNpupogHa u e Ja KaTeropusupa xemujaTa Kako NpupoaHa 1 eKCrnepmMmMeHTaIHa HayKa Koja r'1 nsydysa
eKcnepumMmeHTaIHa HayKa CYNCTaHUMTE U1 ja pa3/IMKyBa 04, OCTaHaTUTE NPUPOLHU HaYKM.

o n npMmMmeHyBa npaBuiaTa 3a 6e36ep,Ho M NPaBUIHO n3BeayBakbe XEMUNCKU

EKCNePUMEHTH.

e [paabeHn 4eCTUYKM Ha CyncTaHumTe e HaBepyBa feKa CyncTaHUWTe ce U3rpajeHun of, YeCTUUKM.
(cyncTaHua, rpaaBeHn YeCTUUKM, aToM, e [lpaBu pasnnKa mefy aTOM U MOJIEKyNa KaKo rpabeHn YeCTUYKM Ha CyncTaHumTe.
MOJIEKY/Ia, XOMOATOMCKa MO/IEKYNa, e [lpaBu pasnvKa mefy XOMOATOMCKM U XETEPOATOMCKN MOJIEKY/N.
XeTepoaTtomcka MoseKyna)

e Knacudmkaumja Ha cyncraHumTe e [lpaBu pasnnka mefy YMCTa CyNCTaHLA U CMeca BP3 OCHOBA Ha HUBHWOT COCTaB.
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(umcTa cyncTaHua, cmeca, eleMeHTapHa
CYnCTaHLUa, coefMHeHne, MeTal, HEMeTa,
cemumetan)

Y Kl'IaCMd)MLI,Mpa YNCTUTE CYNCTAHUM Ha enemMeHTapHN CyncTtaHUun 1 Coe,Ll,VlHeHMja
cnopen Toa Aazin BO COCTAaBOT Ha YNCTATa CyNnCTaHLUa y4eCcTByBaaT CaMo e4eH BN,
aTOMU Wan ABa Nan noseke Pa3nnyHN BNOOBU aTOMMU.

I'IpaBM pa3inka MEfy eNieMeHTapHa CyncraHua, coeanHeHne n cmeca Bp3 OCHOBA Ha
HUBHWU NnycTpaunn co I'paA6EHM €ONHKU.

TV Knacudurumpa eNeMeHTapHUTE CyncTaHLM cnopes HUBHMUTE GM3NYKM CBOjCTBA Ha:
MEeTa M, HeMEeTaIn U CEMUMETA/IM U HaBeAyBa COOABETHU NPUMEPH.

ObjacHyBa AeKa efleMeHTapHUTE CYNCTaHLM He MOMKe [la Ce pas/fioXKaT Ha NonpocTu
CYNCTaHLM, HO MOXe 4a ce coeamHyBaaTt obpasyBajku coeanHeHuja.

ObjacHyBa AeKa coeMHeHMjaTa MoXKe Aa ce A0bujaT co coenHyBakb€e Ha
e/1leMeHTapHM CYMNCTaHUM U MOJKE A3 Ce PA3/I0XKaAT HA eIeMEHTAPHM CYNCTaHUM.

e XOMOreHU N XeTeporeHn cMecu
e MaceH yaen v BONIYMEHCKN yaen

(xomoreHa cmeca, xeTeporeHa cmeca,
pacTBop, /ierypa, AekaHTaumja, duntpaumja,
cybMmaumja, marHeTHa cenapaumja,
AecTunaumja, Kpucranmsauymja,
Xpomartorpaduja, maceH yaen, BONYMEHCKU
yzen)

MpuroTeyBa pasIMYHN XOMOTEHM 1 XETEPOreHn cMecu U ja objacHyBa pasfmMKaTta mery
XOMOreHa 1 XxeTeporeHa cmeca.

3aK/yyyBa AeKa KOMMNOHEHTUTE BO CMECaTa ro 3a4p»KyBaaT CBOjOT XEeMUCKUN UAEHTUTET.

v Nnpeno3sHaBa Aerypute Kako pacTBOpW BO LiBPCTa arperatHa coctojba 1 ro HaBeayBa
COCTaBOT Ha HEKOW MOBaXKHW NIETYpU 04, ONKPYKYBareTo (Ha Nnpumep: 6poH3a, MECUHT,
YyesiMK u cn.).

MpaBu BpcKa Mery CBOjCcTBaTa Ha HEKOW NOBAXKHW NEFYPU U HMUBHATa NpPUMEHa.

Habpojysa 1 onuLyBa NocTanku 3a oA4e/yBarbe Ha KOMMNOHEHTU 04, XeTeporeHa cmeca
(meraHTaumja, dunTpaumja, cybammaumja, MarHeTHa cenapaumja) u o xomoreHa cmeca
(mectmnaumja, Kpuctanusaumja, xpomatorpaduja).

MpaBuaHo 136KUpa M NPUMeEHyYBa COOABETHA NOCTanKa/NocTankuy (gekaHTauuja,
dunTpaumja, marHeTHa cenapaumja, Kpuctanmsaumja, xpomatorpaduja) n coogseteH
nabopartopucku npmbop 3a oaaenyBarbe Ha KOMMNOHEHTU O, XOMOTEHU U XETEPOreH!
CMecU BP3 OCHOBA HAa BMAOT Ha CMecaTa U Ha pasInKMTe BO GpU3MYKUTE CBOjCTBA HA
KOMMOHEHTUTe BO cMecaTa.

npeCMETYBa MaceH yaen n BoOJlyMmeHCKU ygen Ha KOMNOHeEHTa BO CmecCa U
Maca/BonymeH Ha KOMMNOHEHTa BO CMeCa Npu 3adaaeH maceH y/.'l,e}'l/BO}'IyMEHCKM yaoen.

MpuroTeyBa pacTBOp CO 3a4aAeH MaceH yAen Ha LBpCTa pacTBOpeHa CyncTaHLua Bo
pacTBOp NPUMEHYBajKN COOABETHU NPECMETKMN.

Mpumepu 3a aKTUBHOCTU
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e YyeHuUuuMTe cnepaTt BM3yesiHA NpeseHTauMja 3a XemujaTa Kako MpMpogHa U eKCnepuMeHTasHa HayKka M AMCKYTMpaaT 3a npeameTtoT Ha
M3y4yyBakbe Ha XemujaTa.

e YyeHuuuTe, NnoaeneHu Bo Maan rpynu/naposu, HabsbyaysaaT 0OCHOBeH nabopaTopuckm npnbop, ce 3ano3HaBaaT Co HUBHUTE Ha3MBM, a NOTOA
HACTaBHUKOT ja AEMOHCTPUPA HUBHATA NpUMeHa 0bjacHyBajKu r1 npasmaaTa 3a 6e3beaHO M NPaBUIHO N3BeAYyBatbe XEMUCKU eKCNEePUMEHTH.

e YyeHuuuTe, NoAeneHn Bo Maau rpynu/naposu, pasrnedysaaT U MUMeHyBaaT OCHOBEH nabopaTopuckun npnbop, a NoToa, co NoAAPLIKA M NOA
Ha30p Of HACTaBHUMKOT U MNpe3emMeHu cuTe Mepku 3a 6e3begHOCT, KopuCTaT enpyBeTW, NabopaTOPMCKMU Yalln, MEH3YPU, WHKM,
N1abopaTopPMCKU WNLLINHbA, NAXKUYKKM, aBaHUYe CO TO/IYHUK, NMMHLETA, Kanaku, ApBeHa WTUMKA, LWNUPUTYCHa 1amba, CTaika 3a enpyBeTy, Bara,
TepMOMETap M CA. 33 U3BeayBarbe e4HOCTaBHU NabopaTopmuckm onepauumn co besbeaHu cyncTaHumM (Ha Npumep: meperbe BOJIYMEH Ha
TeyHoCT (BoZa), Mepere Maca, Mepere TeMmnepaTtypa, NpeTypakbe TEeYHOCT (BOAa), CUTHEHE LBPCTM KPUCTAZIHU CYNCTaHUMW, 3arpeBame
TeyHOCT (BoAa) BO enpyseTa CO WNUPUTYCHa namba U CN.) NPpUMEHYBajKku v npasBuaaTa 3a 6e36e4HO M NPaBUIHO U3BeAYyBabe XEMUCKMU
eKCnepuMeHTH.

e CeKoj y4eHMK CaMOCTOjHO NonoaHyBa PaboTeH NUCT BO KOj I'M NoBp3yBa 3HaLMTE 33 NpeaynpeayBakbe M ONAaCHOCT Ha XEMUCKM CYNCTaHLM CO
HWMBHOTO COOABETHO 3Hauyene. Ha KpajoT rpynHo ja npoBepyBaaT TOYHOCTA Ha AafeHWTe OAroBOpMU.

e YyeHunuuTe cnenat BU3yesiHa Npe3eHTaunja 3a YecTMyHaTa rpagba Ha cyncTaHuuTe 3ano3HaBajku ce Co aTOMM U MOJIEKY/IU KaKo rpagbeHu
YeCTMYKM Ha CyncTaHUMTe U ANCKYTMPaaT 3a pasuKMTe mery aToM U monekyna. MoToa, nogeneHn Bo manu rpynu/naposu, naeHTMGUKyBsaaT
XOMOATOMCKM U XeTEPOATOMCKU MOJIEKY/IN Criopea, UNYCTPUPAHWN AnjarpaMmu U MOLENN.

e CeKoj y4eHMK CAMOCTOjHO LpTa AMjarpamu 3a MOJIEKY/IN COCTaBEHM 04, UCT/pasanyeH Bua aToMK CO TOUHO oapeaeH 6poj aToMu 3a ceKoj BuA,
MoToa, MosieKynTe r1 Knacupuumpa Ha XoMoaTOMCKU N XeTePOaTOMCKN MONEKYNN. Ha KpajoT rpynHo ja npoBepyBaaT TOYHOCTA Ha AaJeHuTe
oarosopu. (HanomeHa: [la He ce HaBneryBa BO UAEHTUTETOT Ha aTOMMUTE.)

e YuyeHunuuTe, NnoaeneHn BoO Maau rpynu/naposu, oA naactennH napaboTtysaaT Moaenn Ha MONEKYN COCTaBeHU 04, UCT/pasiMyeH BUA aTOMM
CO TOYHO oapeneH 6poj aTomu 3a cekoj BuA. MoToa, MoNEeKYAUTE M KnacuduLmMpaaT Ha XOMOATOMCKU U XeTePOaTOMCKM Monekyaun. Ha KpajoT
I Npe3eHTMpaaT o4roBopuUTe Npes cuTe NposBepyBajkM ja HUBHaTa TOYHOCT. (HanomeHa: [la He ce HaBneryesa BO MAEHTUTETOT Ha aTomuTe. )

e YyeHunuuTe cnenaT BU3yesiHa Npe3eHTalMja 3@ COCTaB Ha YNCTU CYNCTAHLM U CMECU U AUCKYTMPAAT 3a Pas/InKuUTe mMefy HUB.

e CeKoj y4EHUK CaMOCTOjHO NONO/IHYBA PaboTeH INCT BO KOj Knacuduumpa cyncTaHum Ha YNCTM CYNCTaHLM M CMecK cnopes, AaAeHn Anjarpamu
CO YecTMYKU. Ha KpajoT rpynHo ja npoBepyBaaT TOYHOCTa Ha AaAEHUTE OAr0BOPW.

e YyeHnuuTe ciieaT BU3yesiHa Npe3eHTalumja 3a COCTaB Ha eIeMEHTAPHW CYNCTaHUM U coegMHEHM]a N ANCKYTUPAAT 3a PasInKuUTe mery HMB.

e CeKoj YY4EHMK CaMOCTOjHO MOMOJIHYBa PaboTeH /IUCT BO KOj Knacudpuumpa YMCTU CyNncTaHUM Ha enemMeHTapHM CyncTaHuu M coeauHeHu]a
cnopej AafeHu AMjarpamMm co YeCTUUKK. Ha KpajoT rpynHo ja npoBepyBaaT TOYHOCTA Ha AaZleHUTE OZrOBOPM.

e YyeHuuuTe, nogeneHyn BO Manu rpynu/naposu, Knacuduumpaat CyncTaHUM Ha efleMeHTapHW CyncTaHuM, cCoeaumHeHuja U CMecu crnopej,
AafleHn anjarpamm co YeCTUYKU W AUCKYTUPAaAT 3a KpUTEPUYMUTE 3a cCOOABETHaTa KnacuduKaumja.

e YueHnuuTe, NoAeNeHn BO Manu rpynun/naposu, pasrieaysaat pasinNyHu NPUMEpPOLIM Ha MeTanu, HEMeTanm U CeMUMEeTanu U rm onuilysaat
dU3NUYKMTE CBOjCTBA Ha CEKOj NPUMEPOK oaaenHo. MoToa U3BAeKyBaaT 3aK1y4oK KoM GU3NYKM CBOJCTBA Ce KapaKTEPUCTMUHKN 33 MeTanuTe,
KOM 33 HEMETaNuTe, a KoM 3a CEMMMETANUTe.
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e YyeHnumTe HabsbyayBaaT NpaB o4 Keaes3o W NpaB of4 cyadyp W v onuwyBaaT HWBHWUTE M3MYKM CBOjCTBA. MMOTOa, HACTaBHWMKOT, CO
npesemeHn mepku 3a 6e3beqHOCT, AEMOHCTPUPA EKCMEePUMEHT 3a COeANHYBakbe Ha Kee3o U cyndyp, a yYeHUumTe rv ciedaT npoMeHuTe,
ro HabsbyayBaaT M onNuwyBaaT 406MEeHOTO coeaANHEHNE, ANCKYTUPAAT 3@ HACTaHATUTE NPOMEHU U U3B/IEKYBAAT 3aK/y4YOK.

e YyeHuumTe, HabsbyayBaaT xuea(ll) okcna M M onuwyBaaT HeroBuTe GU3MUYKM CBOjCTBA. MMOTOA, HAaCTaBHMKOT, CO NMPE3EMEHU MEPKM 33
6e36e4HOCT, AEMOHCTPUPA EKCMEPUMEHT 3a TEePMMUYKO pPas3NoXKyBake Ha XuBa(ll) okcua, a yyeHWuMTe M cnepat MNPOMEHUTE, U
Habs/byayBaaT v oNuLyBaaT 406UEeHMTE efleMeHTapHU CyncTaHUM, AUCKYTUPAaT 3a HacTaHaTUTe NPOMEHM U M3BIEKYBaaT 3aK/yUOoK.

e YyeHuumTe, NoAaesieHn BoO Manaum rpynu/naposu, HabsbyayBaaT pasanyHM CyncTaHLUM (roTBapcKa co, wekep, KpUCTanu of cMH KameH, bakap,
)eneso, anymuHnym, cyndyp, Boaa, anKkoxon, Macao 1 Ap.) U M onuwyBsaaT HUBHWUTE GM3NYKKM cBOjCTBa. [10TOa, 04 HWUB NpPaBaT PasANYHK
cmecu, M HabsbyayBaaT JOBMEHUTE CMECUM M M KnacuouumpaaT Ha XOMOTFeHW U XeTeporeHn cmecu. [MCKyTMpaaT 3a CBOjCcTBaTa Ha
KOMMOHEHTUTE BO CMEeCUTE MNpea, 1 No HUBHOTO MeLLarbe U U3BAEKYBAAT 3aK/yUOK.

e YyeHuumTte Hab/byaysaaT pasMuHK ferypu (Ha npumep: 6POH3a, MECUHT, YeuK, 31aTeH U cpebpeH HaKKUT), ce 3ano3HaBaaTt Co HUBHMOT
COCTaB W AMCKYTMpaaT 3a CBOjCTBATa Ha JierypuTe npasejku BpPCKa CO HUBHATa NpUMeHa.

e HacTaBHMKOT AeMoHCTpUpa noTpebeH nprubop M pasMYHKM NOCTaNKM 3a OAAe/lyBatbe Ha KOMMNOHEHTU O XeTeporeHu cmecu (aeKkaHTauuja,
duntpaymja, cybammaumja, MarHeTHa cenapaumja) u o4, XoMoreHu cmecu (aectunaumja, Kpuctaansaumja, Xxpomatorpaduja), a yyeHuumTe
cnepgaT v BOAAT AUCKYCUja 38 NPUMEHETUTE NOCTaNKM U COOABETHUOT Npubop.

e YuyeHuuuTe, NOAENEHM BO Manu rpynun/naposu, nsbupaaT u NpUMMeEHyBaaT COOZBETHA MOCTanKa/mocTanku (gekaHTauuja, puaTpaumja,
MarHeTHa cenapauuja, Kpuctaamsaumja um xpomartorpaduja) U cooasereH nabopaTopucku npubop 3a oanenysarbe Ha KOMMNOHEHTM Of,
XETEPOreHM N XoMoreHu cmecu (Ha NpuMep: NeCOK — BoAa, Kpeaa — BOAA, YKeNe3HW NapyeHua — APBeHU CTPYraHuuUm, con M Boaa, MacTuio
M CN.), a NOTOa ja ONULLIYBAAT NoCTankaTa 1 ja objacHyBaaT npuuYMHaTa 3a 360pOT Ha NOCTanKaTa BO 3aBUCHOCT 04, COCTAaBOT Ha cMecaTa.

e YuyeHuUMTE pellaBaaT 3a4a4umM 3a NPecMeTyBakbe MaceH YAen U BOIYMEHCKM yaeN Ha KOMMNOHEHTa BO CMeca M maca/BoNyMeH Ha KOMMOHEHTa
BO CMeca Npu 3afadeH maceH yaen/BoaymMeHcKu yaen.

e YuyeHuuuTe, NOAENIeHN BO Ma/iv rpynu/naposu, MpUroTeysaaTt pactsopu (Ha npumep: con U BoAa, WeKkep U BoAa M Ap.) CO 3aAaAeH MaceH
yAen Ha uBpcTa pacTBOPEeHa CyncTaHLa Bo PacTBOp NPUMEHYBajKM COOABETHU NMPECMETKM.

Xemuja
Tema: XEMUCKU CUMBOJIN, XEMUCKNU ®OPMYJIN U XEMUCKU PABEHKU
BKynHo 4acosu: 16

Pe3syntatm op yuyemwe

YyeHuKoT/yuyeHn4KaTa ke buae cnocobeH/crnocobHa:

1. paTonkysa, NO3HaBa, YMTA U 3aMULLYBA XEMUCKMU CMMB0M HA NOBaXKHM XEMUCKHN eNeMeHTH, Aa MMeHYBa NOBa*XHN XEMUCKN eNNeMEHTU
cnopen HUBHUTE XEMUCKU cumbonu u Aa ja onuuysa Ta6}1MLI,aTa Ha NeEPUNOAHNOT CUCTEM Ha ENNEMEHTUTE KaKO Ha4YMNH Ha nogpeaysare
Ha XEMUCKUTE eNNIEMEHTU BO NEpPUOON U TPYNHN,

2. paro objacHyBa KBaJIMTAaTUBHOTO M KBAHTUTAaTMBHOTO 3HAUYEHE Ha XeMUCKaTa popmMya, Aa onpeaeyBa BaIEHTHOCT Ha aTOM Ha
e/leMeHT BO fafieHa xeMucka popmyna Ha BMHAPHO coeanHeHWe U 4a onpesenyBa XeMUcKM Gopmyiv Ha BUHAPHU coeanHeHuja Bp3
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OCHOBQA Ha AaaeHa Ba/Z1IeHTHOCT Ha aTOMUTE Ha XeEMUCKUTE e/lIeMeHTU BO COCTaBOT Ha COeAUNHEHUNETO,

3. Aa Mn3pamMHyBa 3agaaeHn NnoegHOCTaBHU XEMUCKN PaBEHKN U Oa IO O6jaCHyBa HUBHOTO KBAa/INTAaTUBHO U KBAHTUTATUBHO 3HA4Y€HE Ha

HUBO Ha YECTUYKMN.

Coap»uHu (M nonmu)

CraHgapam 3a oueHyBake

e XeMWUCKM cnumbonn 1 NnepnoaeH CUCTEM Ha
eflemeHTUTe

(xeMUCKM enemeHT, XeMUCcKM cumbon,
NepuoaeH CUCTEM Ha eIeMEHTUTE, Neproaa,
rpyna)

JedrHMpa XeMUCKM eNeMEHT KaKO MHOXKeCTBO aTOMW 04, UCT BUA,

v TOJZIKYBa XeMUCKUTE cMmbonu Kako KPaTKN O3HaKN 3a XeMUCKUTE eNeMeHTU
n3seaeHun oa HUBHUTE NIaTUHCKU UMUHbA KOpVICTejI'(VI Ta6}'IVILI,a Ha NepnoaHnNOT CUCTEM
Ha enemMmeHTuTe.

' No3HaBa XeMUCKUTE CUMBOIN Ha HEKOM MOBAXKHM XEMUCKKN eniemMeHTH (npsuTte
[BaeceT o, NepuoAHNOT CUCTEM M HEKOU APYrM NMOBAXKHM 0, CEKOjAHEBHUOT KUBOT:
»eneso, 6akap, UMHK, cpebpo, 31aTo, }KM1BA, Kanaj, 010BO U joa), NPaBUAHO YMTa U
3anuLyBa XeMUCKU CUMBON U UMEHYBa MOBaXHN XeMUCKM eleMeHTH cnopej,
HUBHUTE XEMMUCKN CUMBOAMN.

Ja onuuysa Ta6!1MLI,aTa Ha NepnUogHNOT CUCTEM Ha e/lIeMeHTUTE KaKO Ha4YMH Ha
nogpeaysakbe Ha XeMUCKUTE eNeMEHTU BO Nepunoan 1 rpynu.

Ja MAEHTMd)MKyBa mecTononoxbata Ha MEeTaNNTE, HEMETANINTE N CEMUNMETA/INUTE BO
nepnoaHNOT CUCTEM Ha eIEMEHTUTE.

o XemMMUCKM GopMynn U BaneHTHOCT

(xemucka dopmyna, MHAEKC, BAIEHTHOCT,
KoedpuumneHT)

'V TONKyBa XemUCKUTe GOPMYAN KaKo CUMBOANYEH 3anNuC 3a NpeTcTaByBakbe Ha
coeaMHeHMjaTa U HEKOU enemeHTapHu cyncTaHum (Hz, Ny, Oa, Fa, Cly, Bry, |3, Pa, Ss).

l'o objacHyBa KBAaIMTAaTUBHOTO M KBAHTUTATUBHO 3HaYeHe Ha XeMUcKaTa Gopmyna Bp3
OCHOBA Ha XeMMCKNUTE CMMBOMN U MHAEKCcUTe BO dopmynaTa.

Ja ToNKyBa BaJIeHTHOCTa Kako 6poj Ha BPCKM LUTO v 06pa3ysa eaeH aTom.

Onpefenysa BaIeHTHOCT Ha aTOM Ha €/1eMeHT BO OAHOC Ha Ba/IEHTHOCTAa Ha BOA0POA,
OZHOCHO KMC/I0POA, BO AaAeHa XeMUCKa popmyna Ha BUHAPHO coeguHeHme.

Onpegaenyea xeMUCKM GOPMYAN Ha BUHAPHKM cCoeaMHEeHM]ja BP3 OCHOBA Ha AadeHa
BA/IEHTHOCT Ha aTOMMUTE Ha XEMWUCKUTE e/IEMEHTU BO COCTAaBOT Ha COeAMHEHMETO.

[0 TONKyBa 3HaYeHETO Ha KOePULIMEHTOT Npes, XeMUCKU CUMBO, OAHOCHO XEMMCKa
dopmyna.
Mpasu pasnnka mefy MHAEKC U KOeDULMEHT.

o XeMWCKM paBeHKU

M onNuLWyBa NPOMEHUTE KOM HAaCTaHyBaaT NMPM XeMUCKUN peakLmmn objacHyBajkun AekKa
NpMTOa HacTaHyBa NPOMEHA Ha XEMUCKMOT MAEHTUTET Ha CyncTaHuuTe.

MpaBu pasaivka mefy peakTaHT U NPOAYKT.
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(xemucKa peaKuuja, peaKkTaHT, MPOAYKT, e [0 0bjacHyBa 3aKOHOT 3a 3ana3yBarbe Ha MacaTa (3aKoH Ha flaBoasje) npeky
3aKOH 3a 3aMasyBatbe Ha MacaTta, XeMMCKa n3BeayBakbe eKCnepumeHTHU.

PaseHKa, CTexMoMeTpUCkN KoednuneHT) e Ja TO/IKyBa XeMMCKaTa paBeHKa Kako CMMBOIMYEH 3anMmC 3a NPeTCTaByBatbe Ha

COO0ABETHA XEMMUCKA peaKLmja MAeHTUOUKYBAjKM MM NPUTOA PEAKTAHTUTE U
NPOAYKTUTE BO XEMMUCKaTa paBEHKA HA HUBO Ha XEMWUCKMN CMMBO/IM, OAHOCHO XEMUCKM
dbopmynu.

e [0 TONKYBa KBA/IMTAaTUBHOTO U KBAaHTUTAaTUBHOTO 3HAYeH€ Ha NOEAHOCTABHU XEMUCKU
paBEHKM HA HUBO Ha YECTUYKM.

e l3pamHyBa 3a43aAEeHM NOEAHOCTAaBHU XEMUCKM PaBEHKMN CO MOMOLL HA
CTEXMOMETPUCKN KoedULMEHTH.

Mpumepu 32 aKTUBHOCTU

YyeHuuuTe, NogeneHn Bo Manum rpynu/naposu, pasriesyBaat Avjarpamm co YECTUYKM 33 XEMUCKU e1eMEHTH, SUCKYTUPAaT U U3BNEKyBaaT
3aK/IY4YOK 33 NOMMOT XEMMUCKM e/IeMEHT KaKO MHOMKECTBO aTOMM O, UCT BUA,

YyeHnuuTte, nogeneHn Bo manaun rpynu/naposu, NoBp3yBaaT KaPTUUKM Ha KOU Ce HaMMULIAHN XeMUCKUMTE CUMBO0AN Ha NOBaXKHU XEMMUCKM
€/1eMEHTW CO KapTUYKM Ha KOU Ce HaMMUILIAHU NAaTUHCKUTE MMMUHA Ha COOABETHUTE XEMUCKM enieMeHTW. NoToa M3BNEKyBaaT 3aKay4voK 3a
N3BeLYBaHETO Ha XEMUCKUTE CUMBOAN U NCTUTE T NAEHTUDUKYBAAT BO TabaunLaTa Ha NEPUOLHMOT CUCTEM HA efIEMEHTUTE.

CeKoj y4eHMK CaMOCTOjHO NoMnoJiHyBa paboTeH INCT BO KOj, BP3 OCHOBA Ha AaAEeHM TATUHCKM UMUHbA HA HEKOM NOBAXKHU XEMUCKUN €/1IEMEHTH,
M 3anuLIyBa COOABETHUTE XEMUCKN cUMBOM Ha enemeHTUTe. Ha KpajoT rpynHO ja npoBepyBaaT TOYHOCTA Ha AafeHUTe OL4rOBOpPMU.

CeKoj y4eHMK CaMOoCTOjHO nonosiHysa Tabesa Bo Koja, BP3 OCHOBA HAa AaAeHU Ha3UBN/XEMUCKM CUMBO/IM Ha MOBAXKHM XEMUCKM eNEeMEHTH,
M 3anuLLyBa COOABETHUTE XEMUCKM cMMBOAM/HA3MBM. Bo nocnegHaTa KOIOHA o 3anuMilyBa HAYMHOT Ha YMTakbe Ha XeMUCKUTE cumbonu.
Ha KpajoT rpynHo ja npoBepyBaaT TOYHOCTA Ha AaAeHUTe OArOBOPU.

YyeHuuuTe urpaat urpa ,buHro”. imeHo, cekoj y4eHuK BO CBOjaTa TeTpaTKa LpTa Tabena co AeBET NOAUHA PACNopeseHM BO TPU PeLOBU U
TPW KosIoHW. Bo cekoe none, no ceoj M360p, 3anuniLyBa XeMUCKN CUMBOT Ha XEMUCKMN eNleMeHT 04, BeKe U3ydeHnTe. HacTaBHMKOT, AN HEKOj
YYEHWMK, YMTa HA3MBM HA XEMUCKN €/IEMEHTU OZ, IMBUMHA KOU TM BagM Of KyTWja, a yH4eHUUUTE, AOKOJIKY T'M MMAaT BO CBOjaTa Tabena, rm
330KPYKYBaAAT XEMUCKUTE CUMBO/IM Ha NPOUYUTAHUTE XEMUCKM E1IEMEHTU. YUEHUKOT KOj NPB Ke I’ 3a0KPYKMN CUTE AEBET XEMUCKMU CUMBOIN
BO cBOjaTa Tabena, nobeaysa.

YyeHuuuTe ja pasrnenysaaT TabanuaTta Ha NEPUOSHMOT CUCTEM Ha eIEMEHTUTE M M3BeAyBaaT 3aK/y4YOK 3a Hej3MHaTa CTPYKTypa No 04HOC
Ha 6pojoT Ha nepuoam, 6pojoT Ha rpynM U BKYNHMOT B6poj Ha enemeHTU BO NepuoaHMoT cuctem. MoToa ja naeHTMduKyBaaT mectonosoxbaTa
Ha MeTannuTe, HEMETANNTE U CEMUMETA/INTE BO NEPUOAHMOT CUCTEM HA E/IEMEHTUTE.

YyeHnuuTe, nogeneHn Bo Maau rpynu/naposu, pasrieaysaat XeMUCKM GOPMYIM Ha Pa3IMYHM COeaMHEeHMja U OAPeAeHN efleMeHTapHU
CYNCTaHLUM, AUCKYTMPAaT 3a HMBHMOT COCTaB WM M3BNEKYBAAT 3aK/YYOK 3@ KBA/IMTAaTUBHOTO M KBAHTMTAaTMBHOTO 3HAYere HAa XemuckaTa
¢dbopmyna Bp3 OCHOBA HAa XeMUCKUTE cMMBOIM U MHAEKCUTE BO popmynaTa.
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CeKoj y4eHMK CaMOCTOjHO NOMo/IHyBa paboTeH /IMCT BO KOj o onpeaenyBa KBaIMTaTUBHOTO M KBAaHTUTATUBHO 3HaUYEHE Ha XeMUCKM Gopmynn
Ha pa3/IYHU coeaMHEHU]a, a BP3 OCHOBA Ha XeMUCKUTE cuMbB0oIM U MHAEeKcuTe Bo dopmyiaTa. Ha KpajoT rpynHo ja npoBepyBaaT TOYHOCTA
Ha JafeHuTe OAroBOpPMU.

YyeHnuuTe, nogeneHn Bo Maau rpynu/naposu, HabsbyayBaaT MOOEAN HA MOJIEKY/IM CO TOMUMHbA M CTanuMbba (Ha Npumep: Moaen Ha
MOJEKYNIA 04, BOAA, X/IOPOBOAOPOA, aMOHUjaK, METaH, jarnepos AN0KCUA, a30T MOHOKCUA, cyndyp ANOKCUA, Cyndyp TPMOKCUA U CN.) U O
onpeaenysaaT 6pojoT Ha BPCKM LITO M1 0bpasyBa CEKOj 04 aToMUTe BO MoJieKkynaTa. [1oToa, M3B/eKyBaaT 3aK/1y4yoK 3a MOMMOT Ba/IEHTHOCT.
HacTaBHMKOT, NpeKy npumepwu, ro objacHyBa HaYMHOT Ha OnpeaesyBarbe Ba/JIEHTHOCT Ha aTOM Ha e/leMeHT BO OAHOC Ha BaJieHTHOCTa Ha
BOZOPOA, OAHOCHO KMC/0pOA, BO AadeHa XeMuUcka ¢opmyia Ha BMHapHO coeguHeHue. MoToa, y4eHUUUTe peluaBaaT 3adageHn npumepm
BO UCT KOHTEKCT.

CeKoj y4eHMK CaMOCTOjHO NonoJiHyBa paboTeH IUCT BO KOj, 3a AaZeHW NPUMepK, onpesenyBa BaJleHTHOCT Ha aTOM Ha e/1IEMEHT BO O4HOC
Ha BaNIEHTHOCTa Ha BOAOPOA, O4HOCHO KUC/IOPOA, BO XeMuCKa dopmyna Ha BMHapHO coeauHeHuMe. Ha KpajoT rpynHo ja nposepyBaaT
TOYHOCTA Ha AafeHUTe OAroBOpPM.

HacTaBHMKOT, npeky npumepwu, ro objacHyBa HaUMHOT Ha onpeaenyBare xemucka popmyna Ha BUHapPHO coeaMHeHUe BP3 OCHOBA Ha AaeHa
Ba/IEHTHOCT HAa aTOMUTE Ha 43a4eHN XEMUCKU eleMeHTH BO COCTaBOT Ha CoeANHEHUNETO, NpeKy meToaoT Ha H3C. MNoToa, y4eHuumuTe peluasaaTt
3aZla4€HM NMPUMEPU BO UCT KOHTEKCT.

CeKoj y4eHMK CaMOCTOjHO MoNoJIHyBa paboTeH /IUCT BO KOj, 3a AaAeHW MPUMEPU, onpesenysa XeMUcku Gopmyan Ha BUHapHM coeanHeHuja
BP3 OCHOBa Ha AaJeHa Ba/IeHTHOCT Ha aTOMUTE Ha OafEeHM XEMUCKU €NEMEHTM BO COCTaBOT Ha coeAuHeHueTo. Ha KpajoT rpynHo ja
npoBepyBaaT TOYHOCTA Ha AaAEHMTE OArOBOPY.

HacTaBHMKOT, Npeky npumepu, ro objacHyBa 3HAYEHETO Ha KOEDULMEHTOT Npes XeMUCKM cumbon, oAHOCHO XxeMncKa dopmyna. MoToa,
YYEHMUUTE, MOAENeHN BO Manu rpynu/naposu, 3a AaAEHM NPUMEPU XEMUCKU CUMBOAN N XeMUCKM GOPMYK CO 3agaeH KoeduuMeHT npeg,
HUB (BKNyuYnTENHO U KoeduumeHT 1), onpeaenysaat 6poj Ha atomu (Ha npumep: 3Na, Cu, 5Fe, 4C, Si, 7Al u cn.) u 6poj Ha MONEKYNN U BKYNEH
6poj aTomun of, cekoj BUA, Bo HUB (Ha npumep: 4Hz, N, 60,3, 7Cly, 15, 2C0O,, SO3, 3H,0, 4N,03, HCI, 5H,S04 1 ap.) 3a cekoj npumep oaaenHO
MMajKu1 ro npeasua 3HaYeHETo Ha MHAEKCOT U 3HAYeHEeTO Ha KoedULMEeHTOT.

CeKoj y4yeHMK CamoCTOjHO MOMo/IHyBa PaboTeH /AIUCT BO KOj, 33 AAAEHN NPUMEPU XEMUCKM CUMBONU U XeMUCKM GopMyaun Co 3aaaaeH
KoedUUMEHT Npes HUB (BKAYYUTENHO U KoeduumeHT 1), onpesenysa 6poj Ha aTomu U 6poj Ha MONIEKYIM U BKYNEH Bpoj aToMu 04, CEKOj BUA,
BO HWB, M 06PaATHO, cnopey, 3a43aAEHN UCKa3W 3anuLyBa KoedULMEHT Npes, Aa4eH cumbo 1 npes AageHa xemucka popmyna. Ha KpajoT
rpynHo ja NnpoBepyBaaT TOYHOCTa Ha AaAeHUTE OArOBOPU M AMCKYTUPAAT 3a pa3/iMKata mefy MHOEKCOT U KoedULMEHTOT.

YyeHnuute Habs/byayBaaT PasIMYHN XEMUCKN pPeaKkLMn KOW M AeMOHCTPMpPa HAaCTaBHUKOT (peakummTe Tpeba Aa ce NpocieeHm co nojasa
Ha 4yag/nojasa Ha nnameH/npomeHa Ha 6oja/u3aBojysarbe rac/obpasysarbe Tanor). MMeHo, yyeHMumMTe M HabsbyayBaaT M onuwyBsaat
CYNCTaHUMTE MNpej 3arnoyHyBakbe Ha XeMWCKaTa peakuuja M KOHCTaTaumjaTa ja eBMAEHTMpaaT BO cBOMTe TeTpaTtku. MoToa, ja cnepat
COOABETHaTa XeMMUCKa peakLja M MPOMeHUTe WTO ce cyvyBaaT. Mo 3aBpllyBatbe Ha XeMMUCKaTa peakuumja, rm HabsbyaysaaT M onuLyBaaT
CYNCTaHLMTE KOU HacTaHasie U KOHCTaTalMjaTa ja eBUAEHTMPAAT BO CBOMTE TETPATKMU. 3aKNyuyBaaT AeKa NMpu XeEMMUCKA peakumja HacTaHyBa
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NPOMEHA Ha XEMUCKMOT MAEHTUTET Ha MOjA0BHUTE CYNCTaHUW. BoeaHO, 3aKny4yyBaaT LITO CE PEAKTAHTU, a LWTO MPOAYKTU Ha XEMMUCKaA
peakuumja.

CeKoj y4YeHMK CamMOCTOjHO NOMOJIHyBa PaboTeH /IMCT BO KOj, cnoped, AafeHM MCKasu 3a Pas/IuyHU XEMUCKM peakuuu M onpeaenysa
pEeaKTaHTUTE W NPOAYKTUTE BO COOABETHATA XeMMCKa peakumja (Ha npumep: MarHesmym pearnpa co Kucaopog npu wrto ce aobuea
MarHesmym okcua). Ha KpajoT rpynHo ja npoBepyBaaT TOYHOCTA Ha AafeHuUTe O4r0BOpPMU.

YyeHUumMTe, NnogeneHN BO MaaN FPynu, CO MOMOLL Ha HACTaBHUKOT M CO NPe3eMeHn cuTe MepKu 3a 6e3b6eHOCT, 33 Pa3ANYHU TPU CUTYaLLUK
Ha XeMWUCKU peaKkuuun (Ha npumep: peakumja mery BOAeH pacTBOp 04 CMH KaMeH M BOAEH PacTBOP O HaTPUYM XUAPOKCUA, peakumja mery
coaa 6buKapboHa 1 OLLeTHA KUCeNUHA, 3arpeBatbe NPaB 04, XKene3o/6aKkap), NPBO BPLUAT Barakbe Ha peakTaHTUTe MMajKku ja npeasna n macaTa
Ha cagoT/cagoBuMTe BO KOj/KOM ce HaofaaT, a NoToa ja M3BedyBaaT XeMMUCKaTa peaKlmja npu LITO MM CAeAat 3HauMTe 33 XeMMCKa NpomeHa.
Mo 3aBplyBare Ha XEMMUCKATA peakLmja, NOBTOPHO BPLLAT Barakbe Ha CagoT Co cyncTaHuuTe. M cnopeayBaaT pe3yataTuTe Of, BarakbeTo
npea v rno 3BPLUYBaHETO Ha XeEMWUCKATa peakuuja, AMCKyTUpaaT M rm objacHyBaaT pe3y/iTaTuTe BO TPUTE NPUMEPU, crnopeayBajkm rm mery
cebe (Nputoa nmajkn Nnpeasua AeKa Bo BTopaTa, 0AHOCHO TpeTaTa CMTyalMja y4ecTByBaaT racoBUT NPOAYKT, OAHOCHO racOBUT PEAKTaHT), a
noToa M3B/IEKYBAaT 3aK/ly4OK 33 3aKOHOT 3a 3aMnasyBarbe Ha MacaTa (3aKoH Ha JlaBoasje), 04HOCHO 3aKNydyBaaT AeKa BKyMNHaTa maca Ha
CYNCTaHUMTE Npes NOYETOKOT HAa XeMMCKaTa peakuMmja e egHaKkBa CO BKYMHATa Maca Ha CyncTaHUMTe MO 3aBPLUYBaHETO Ha XemMMuCKaTa
peakuuja.

YyeHnuuTe, nogeneHn Bo Maan rpynu/naposu, pasrieaysaat NoeAHOCTaBHU XEMUCKU PaBEHKM, TM YNTaaT Ha HUBO Ha XEMUCKU cumbonu,
OZIHOCHO XeMWCKM popMynn 3emMajku ro npeasua s3HauyeHeTo Ha 3HauuTe ,+“, ,—*, ogHocHO ,=“. MpuToa rm naeHTUdUKYyBaaT peaKkTaHTUTe
M NPoAyKTUTE BO CEKOja o4 XeMUCKUTE paBeHKN Ha HUBO Ha XEMUCKU CVIM6OI1VI, OAHOCHO XeMUNCKU ¢opmynm.

YyeHnuute, nogeneHn Bo maan rpynu/naposu, pasraeaysaat NnoegHOCTaBHU XEMUCKM PABEHKM M rO TOIKYBaaT HUBHOTO KBa/IMTaTUBHO U
KBAQHTUTATUBHO 3Ha4YeHhe Ha HMBO Ha YEeCTUYUYKN.

HacTaBHUKOT, npeKky npumepu, ro objacHyBa M3pamMHYBaHETO Ha MOEAHOCTAaBHU XEMUCKM PABEHKM CO MOMOLI Ha CTEXMOMETPUCKM
KoedunumeHTn. lNoOTOa, yYEHUUUTE BO NapOBM, M3pPamMHyBaaT 3a4aAE€HM MOEAHOCTABHM XEMMUCKM paBeHKW. Ha KpajoT, TOYHOCTa Ha
N3pamMHyBaHETO ja NPOBEPYBaaT Co CNopenyBakbe Ha UCTUTE XEMUCKU PaBEHKN M3PaMHETM Ha Tabna of, CTpaHa Ha yYeHUumTe.

CeKoj y4eHMK CamOCTOjHO NONOo/IHYBa PaboTeH INCT BO KOj U3paMHyBa 3a4aeHN XeMUCKUN paBeHKU. Ha KpajoT, TOYHOCTA Ha M3paMHYBaHETO
ja npoBepyBaaT co cnopeayBakbe Ha UCTUTE XEMUCKU PAaBEHKN M3PaMHETM Ha Tabna oZ CTPaHa Ha yYeHuuuTe.

buonoauja
Tema: BUOJIOTNIATA U HEJSUHATA YJ/I0T'A BO lNPUPOAHUTE HAYKU
BKynHo 4acosu: 5

Pe3ynTtaTtu opg yuyere
YyeHuKoT/y4eHnuKaTa Ke buae cnocobeH/cnocobHa:

1. paja ob6jacHu BaXkHOCTa Ha BMoNOrMjaTa KaKo HayKa 3a KMBUTE OPraHM3MM U HejsuHaTa MPMMEHa BO ApYrute HayKu;
2. [a npasu pasnmnkaTa Mefy XUBUTE OPraHNU3MK U HeXnsaTa NPUpPoAa;
3. Aa npumeHyBsa nabopaTopuckm NpnbopP U MHCTPYMEHTM BO BMONOLWIKUTE UCTParKyBakba M Aa peanmsnpa UCTpaxKyBauyku MeToau.
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CoapuHu (M nonmu)

CraHgapam 3a oueHyBake

Buonorunjata Kako Aen og, NPUPOAHNUTE HayKu

(bnonoruja, BMONOLLKM HayKK, NPUMEHA Ha
6MONOLLKMTE HayKK)

O6jacHyBa geka 6uonorvjaTa e HayKa 3a }KUBUTE OPraHU3MMU.

HasegyBa obnactu kKage 6uonorvjata Haofa NMpPUMeEHa Kako WTO ce MegMLMHATa,
dapmaumjata, 3emjogenveTro M M KaTeropusupa OMONOWKKUTE HayKM Cnopes,
nNpo6i1emoT WTo ro Npoy4yBsaar.

MpaBu Bpcka mefy Buonornjata n gpyrute NPUPOLHN HayKM U ja objacHyBa Ba*KHOCTA
Ha 6MonorMjaTa Bo CEKOjAHEBHUOT KMBOT.

u1BM OpraHnU3ImMmn 1 HeXxuBa NpMpoaa

(»kMBM opraHMamm, HeXKMBa Npmpoaa)

' objacHyBa 3aeAHNYKUTE KapPaAKTEPUCTUKM HA XKUBUTE OPraHU3IMM U NPaBU Pa3NUKK
Mefy }KMBUTE OPraHM3MM U HEXKMBATA NPUPOAA.

McTpaskyBauku metoam Bo bruonorvjaTa

(HayuyeH meToa: Hab/byayBakbe, NOCTaBYyBakbE
npallarba, NoCTaByBakbe XMMNOTe3a,
eKCnepumMmeHTUpare, AOHEeCyBaHe 3aK/y4OoK,
Nyna, nabopaTopucKa onpema, MMKPOCKOT,
MMKPOCKOMNMPaHe, MUKPOCKOMNCKK
npenapatu)

v HabpojyBa M ONMLLYBa UCTPaXKyBauYKUTE METOAM U TEXHUKM BO Bruonorujarta.
MpumeHyBa HayyeH MeTo4, BO WCTpaKyBakbaTa BO 6uonoruja (Habsbyaysarbe,
noctaByBatbe Mpallakba, MOCTaByBakbe XMMOTE3a, eKCnepuMMeHTUpakbe, AOoHecyBate
3aKNYYOK).

'v 06paboTyBa cCObpaHMTE NOAATOLUM U TM NPUKAXKYBA PE3yITaTUTE O UCTPAXKYBAHETO
TabenapHo, rpaduykm, TEKCTyanHo.

OnuuwyBa U KOPUCTU NPMBOP U MHCTPYMEHTU 3a UCTpaXKyBarbaTa Bo buonorujara.

[0 KopucTu nabopaTopucKMOT Npubop 3a camocTojHa M3paboTKa Ha eAHOCTaBHMU
(MpupoAHM) MUKPOCKOMCKM NpenapaTy.

MpaBWIHO paKyBa CO MMKPOCKOMOT M NabopaTopucKaTa onpema U rv npeeB3ema cute
MepKu 3a 6e3beaHoCT.

CamoOCTOjHO paKyBa CO MWMKPOCKOM M M MOBP3yBa CBOjCTBaTa Ha CBET/IMHAaTa CoO
dyHKUMjaTa Ha neKaTa, aynaTta U MUKPOCKOMOT.

Mpumepu 3a aKTUBHOCTH

e YuyeHMUUTE, BO Manu rpynn/napoBu, KpempaaT MUCNOBHA Mana 3a 3Ha4YerEeTo U yaoraTa Ha 6Mo10rMjaTa Kako HayKa 3a XKMBUTE OPraHU3mM,
a NoToa CBOMUTE Kpeauun rv npeseHT1paar npes coydyeHuumTe.

e YuyeHMuUUTE, BO Maau rpynu/naposu, AUCKYTMPaaT M faBaaTt NpMMepM 3a NPUMEHA Ha 3HaekbaTa 04 6MONOLWKMTE ANCUMNANHU BO APYTU HAYKK
1 obnactu (Ha Nnpumep: 1eKOBUTUTE pacTeHKnja co dapmaumjaTa, aHaTOMMja Ha YOBEKOT CO MeaMLMHa, 300/10T1ja CO BeTepuHa, 6oTaHKMKa Co

3emjofenue u chn.).

® YyeHuuuTe, BO Manu rpynu/naposm, UCTPaXKyBaaT 3a HEKOe BaXKHO 6MO/OLWKO OTKPUTUE UK HAYYHUK (Ha NP. OTKPUBAHETO Ha NEHULNANHOT
n AnekcaHgap PneMuHr, OTKPMBaAHETO Ha BaKuMHaTa NpoTue 6ecHuno u Jlyj Nactep, oTkpusareTo Ha [JHK monekynata oz cTpaHa Ha Kpuk
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1 BOTCOH, MaTUYHK KNETKU U HUBHA NPUMEHa, OArfedyBatbe pacTeHMja BO BCesieHaTa 1 cA.), M3paboTyBaaTt AUrUTaNHU COAPKUHN BO 06/1MK
Ha 6poLypa nnmn dnaep n M3paboTKUTE MM NPE3EeHTUPAAT Npes OCTaHATUTE YYEHULM.

YyeHnunuTte, BO Manu rpynu/naposu, AMCKYTMpaaT 3a BpcKaTa nomery buonoruvjata u Apyrute NpUpoAHU HayKM U NPEKy AMCKycuja U
MocovyBakbe Ha PasANYHKN NPUMEPU AOHECYBaAaT 3aKAy4HOK 3a HMBHATa NOBP3aHOCT.

YyeHnunuTte, BO mManu rpynu/napoBu, Npeky Npumepu of, CeKOjAHEBHMOT KMBOT A0afaaT 4O 3aK/y4yOoK 3a BaXKHOCTA M MPUCYTHOCTA Ha
6uonornjata (Ha Nnpumep: xpaHaTa e o4, PacTUTE/IHO U }KMBOTUHCKO NOTEKNO, NojaBaTa Ha 601eCTUTE N HUBHO /leYerbe, NPOM3BOACTBOTO Ha
NEeKOBM 04, PacTeHMja, YyBarbe HA JOMALLHM MUIEHUYMbA U TPUXKA 3@ HUB, FPUKA 33 *KMBOTHATA CpeAMnHa 3a MOKBAIUTETEH XUBOT U A4p.).
YyeHnunuTte, BO mManu rpynun/naposu, HabsbyayBaaT KMBM OPraHM3MM BO HWBHOTO HEMOCPEAHO OMNKPY)KyBatbe (Najak, MpaBKa, WUHCEKT,
pacTeHMe BO CaKcuja UM BO YUUIULLIEH ABOP) M NPEeAMETM OZ, HEXKMBA NPUPoAa (KameH, aBToMobuYe Ha HaBUBaHbE, TOMKA), T'M aHaM3npaaT
M AOHEeCYBaaT 3aK/YYOK 33 Pas3/INKUTE Mely XKUBUTE OpraHU3Mm U NpeameTute.

YyeHnuute, BO manu rpynun/naposu, n3paboTysaar crnojysasnka of ¢pasmute Ha HayYyHMOT MeTO, NPU LWITO M MMEHYBaaT M OMMLLIYBaaT CeKkoja
oA, pasuTe npes oCcTaHaTUTE yYEeHULM U AUCKYTUPAAT 38 METOAMTE U TEXHUKMUTE KOM Ce KOpMCTaT BO B1onornjata 3a HayyHo NpoydyBarbe Ha
npupogaTa.

YyeHnuuTe, BO Manu rpynun/naposu, NpasaTt UCTPaXKyBakbe NpW WTO rO KOPUCTAT HayYHUOT MeTo (Ha npumep: BAMjaHMe Ha CBET/IMHA BpP3
‘pTEHbE Ha CeMKa og, rpaB, BAWjaHWE Ha BoAaTa BP3 PAcTOT Ha eAHO pacTeHue U cA.). MogaTounTe o4, UCTPaXKyBaHeTO MM NpeTcTaByBaaT
TabenapHo, rpaduyKmM U TEKCTyaHO, a NOTOA UCTPaXKYBakbETO ro NPe3eHTUPaaT Nped ocTaHaTUTE YYEHULM, MPU WTO MM NoTeHuupaaT pasuTe
Ha Hay4YHWUOT MEeTOA,

YyeHnuute, BO mManu rpynn/naposu, Npeky BM3yenHa npeseHTaumja AWM NPaKTUYHO Ce 3aMno3HaBaaT Co NPMBOPOT U MHCTPYMEHTUTE 3a
UCTParkyBarbaTa BO 6MoAOrMjaTa M HAuMHOT Ha KOj ce KopwucTaT. loToa MpaKTMYHO CNpoBeAyBaaT WMCTParKyBatbe€ CO KOPUCTEHE Ha
nabopaTopucka onpema (Ha NpuMep: LOKaXKyBakbe Ha FYKO3a BO BOAA, BO COK 0Z, NOPTOKAN U BO MIEKO CO KOPUCTEHE HA eNpYyBeTH, CTaNak,
Kanasika v 1abopaTopmcKa Yalua). Y4eHMLMTe 3aKNydyBaaT AeKa Npu KopucTere Ha NabopaTtopurcka onpema Tpeba ga 6uaaT BHUMATENHN U
[a rv npes3emar cuTe MepKu 3a 6e36e4HOCT KaKo LUTO Ce KOPUCTEHE 3aLUTUTHU Haouapw, 3alUTUTHU pPakasuum U CA.

YyeHnuute Bo mMmanu rpynu/naposu pasraedysaaT NpuMpoaeH mMaTepujan co Aiyna v ro MAycTpMpaat BO TeTpaTKa Toa WTo ro Habsbyayeaat
(Ha npumep: NpmpoaeH maTepujan o4, UBET, IACT, Napye NOPTOKa, BAakHa 04, NaMyK, MHCEKT, MOB, IULLIAj U CA.). YYeHUunUTe 3aknydysaaT
[eKa niynaTta e MHCTPYMEHT KOj Fo 3rosieMyBa npeAmeToT NoBeKe naTtu (Bo 3aBMCHOCT 04, BUAOT Ha /iynaTa).

YyeHnuuTte, BO Manun rpynn/napoeun, NpakTMUYHO Ce 3arMo3HaBaaT Co Ae/I0BMTE Ha MMKPOCKOMOT KaKo OMNTUYKM MHCTPYMEHT U AoaraaT 4o
3aKNY4YOK AeKa MMKPOCKOMOT MMa 06jEKTUBM KOM O 3ronemyBaaTt maTepmjanoT WTo ce Hab/byayBa MHOTYKpaTHO noBeKe o4 nynarta.
YyeHnumute MHAMBMAYANHO NOMOAHYBAaT paboTeH AWUCT 3a BUAOT HAa NPMBOPOT U MHCTPYMEHTUTE M MPaBWIHO pPaKyBakbe CO HMB NpU
MCTparKyBakbaTa BO buosiornjata. Ha npumep: cMKM o4, nabopaTopmncKy Npubop U MHCTPYMEHTH, 0benerKyBatbe Ha COCTaBHM Ae/10BU Ha yna
Y MMKPOCKON U Ap.

YyeHnunte MHAMBUAYaANHO Hab/byayBaaT TPAjHU NpenapaTv Of MOBPLUMHCKMU C/I0j Ha JIMCT CO CTOMM, JyWNA Of KPOMMUA CO MOMOLW Ha
MWKPOCKON M AUCKYTUpPaaT 38 MaTepmjanoT WTo ro Hab/byayBsaar.

32




e YyeHuumTe, BO Manu rpynu/naposu/MHaMBnayanHo, NnpasaT e4HOCTaBHU NPUPOAHM MUKPOCKOMNCKM NpenapaTh og, 6apcka Boaa, nyluna og,
Kpomug, NMCT o4, MOB M Npenpatute rM HabsbyayBaaT (MMKPOCKOMMpPaaT) Ha Masio U FroIeMO 3roJieMyBakbe M MpaBaT UAYCTpauuu og,

Hab/bylyBaHMOT maTepujan.

buosnozuja

Tema: K/IETOYHA rPABA HA MM\UBUTE OPTAHU3MWU N HUBHUTE bUOJIOLLIKU OCOBUHUN

BKynHo 4acosu: 17

Pesyntatu og yyerbe

YyeHuKoT/yyeHnuyKaTa Ke buae cnocobeH/cnocobHa:
1. paobjacHyBa ieKa CUTE }KMUBU OPraHU3MM Ce M3rpadeHn oA KNETKM U AeKa KNETKUTE ce rpynmMpaHu BO TKMBA, OPraHu, OpraHCKu

CNCTEMU N OPraHU3amMm,

2. parv npenosHaBa, UMEHYBA, ONULLYBA CTPYKTYPUTE BO PAaCTUTE/IHATA U }KMBOTUHCKATA K/IETKa U Aa r'M NOBP3yBa CO HMBHATA GyHKUM]ja;
3. pavaeHTMduKyBa n objacHyBa BUONOLWKM OCOBMHM Kaj cUTE KMBU OPraHM3MM KaKo LUTO Ce ABUMKEHE, ANLLEHE, UCXPaHA, EKCKPeLM)a,
OCET/INBOCT, Pa3MHOKYBatbe, PaCTeHE U Pa3BUTOK.

CoapuHu (M nonmm)

CraHgapAam 3a oueHyBake

o (OpraHu3aunja Ha KneTka

(eaHOKNETOYEH OpraHM3am, MHOTYK/IeTOYEH
OpraHu3am, pacTuTesiHa KNeTKa, }KMBOTUHCKA
KNETKa, NPOKapMOTCKa KNETKa, eyKapuoTcKa
KNEeTKa, KNeToyHa MembpaHa, KNeTo4YeH sua,
uMTONNA3Ma, jagpo, Bakyona, XA0ponaactm)

ObjacHyBa pgeKa K/eTKaTa € OCHOBHa eAMHMUA OJ KOja Ce W3rPageHu XKusute
OpraHM3Mu.

Ob6jacHyBa AeKa *KUBUTE OpPraHU3MM MOXKe Aa buaat usrpageHu og eaHa uam noseke
KNETKU

MoBp3yBa CTPYKTYPU Ha KNeTKaTa co HMBHaTA PpyHKUMja (Ha Nnpumep jaapoTo 1 Herosata
yJ/iora Kako KOHTPOJIEH LLeHTap Ha K/JeTKa, XN0poniacTuTe CoO CO34aBakbe XpaHa Kaj
pacTeHwjaTa, 1 cn.).

NaeHTUOUKYBA KNETKU BUANUBU CO ,,TOI0 OKO“ U KNETKU BUANMBU NOL MUKPOCKON.
MpaBu pasanKa Mery NPOKapuUOTCKa M eyKapuOoTCKa KNeTKa.

Mpeno3HaBa U MMeHyBa CTPYKTYPM Kaj pacTUTENHATA U XKMBOTMHCKATA KNETKA reaaHu
CO CBETNOCEH UAN AUTUTANEH MUKPOCKOM.

Ja cnopesyBa pacTMTesIHaTa CO *KMBOTMHCKATA KAETKa M NPaBU pasinKka mery HUB.
PasnMKyBa cneumjainsmMpaHn pacTUTENHU U KUBOTUHCKM KNEeTKM cnoped $popmara,
rpagbata u pyHKUMjaTa WTO ja BpLIAT.

e QOpraHu13aumja Ha }KMBUTE OPraHM3MK

(TKMBO, OpraH, OpraHCK CUCTEM, OpI'aHI/I3aM)

ObjacHyBa [eKa KNeTKuTe ce rpynupaaT BO TKMBA, OpPraHW, OPraHCKM CUCTEMU WU
opraHusam.

MMeHyBa pacTUTENHU M XKUBOTUHCKM TKMBA WM OPraHM U ja npenosHaBa HMBHaTa
mecTonosioxba.

e BUONOLWIKN OCOBUHU Ha KNBUTE OopraHn3Immu

NaeHTdMKyBa BUONOLIKM 0COBMHM Kaj }KUBUTE OpraHM3MM U M NOBP3YBa CO Npumepu
04, NOKaNHaTa cpeamHa.
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(mBuKerbe, NepKu, Kpunja, Ho3e, AULLEHE,
6enn gpobosu, Kabpu, Tpaxeu, CTomu,
ncxpaHa, aBToTpodHa UCXpaHa,

xeTepoTpodHa UcxpaHa, ekckpeumja, bybpesu,
OCeTNINBOCT, Apa3ba, pasmMHOKyBaHE,
6€ecrnonoBo Pa3mMHOXKyBaHe, N0J0BO
pa3MHOXyBatbe, pacTerbe U Pa3BUTOK,
YKMBOTEH LMKAYC)

l'o ob6jacHyBa ABUKEHETO Kako BUOIOWKa 0COOMHA U HaBeAyBa NPUMEPU 33 ABUMKEHE
BO PA3/IMYHU }KUBOTHU CPEANHMN.

MpaBu pasnnka mery ABUMKEHE Kaj *KUBOTHU U pacTeHuja.

HaBegyBa npumepu 3a OpraHM 3a [ABUMKEHE Kaj KMBOTHUTE (MepKM, Kpwuhja,
eKcTpemuTeTn/Ho3e)

OnuwyBa npouec Ha AuLleHe Kaj }KUBOTHUTE M pacTeHumjaTa.

HaBeayBa npumepu 3a opraHu 3a Aullere Kaj *KUBOTHUTe (benn apobosu, xabpw,
Tpaxew).

Mpasu cnopesnba Mefy HaUMHOT Ha AULLIEHE Kaj PaCTeHWNjaTa, ) KUBOTHUTE U YOBEKOT.
TonKyBa NpoLec Ha UCxpaHa W pas/iMKyBa aBTOTPOdHA U xeTepoTpodHa UCXpaHa Kaj
KUBUTE OPraHMU3MMU.

CnopeayBa ncxpaHa Kaj pacTeHunjata U UCXpPaHa Kaj }KUBOTHUTE.

CnopegayBa eKkckpeumja (M3nadyBatrbe) Kaj pacTeHujaTa , JKMBOTHUTE M HOBEKOT.
ObjacHyBa 3a OCET/IMBOCTA Kaj *KMBUTE OPraHNU3MU 1 NPaBu pas/iMKa 3a OCET/IMBOCTA Kaj
pacTeHujaTa, XKUBOTHUTE N YOBEKOT.

HaBegyBa mpvmepu 3a OCETIMBOCT Ha KMUBUTE OPraHM3MM KOH Pa3/IMYHU BUAOBMU
Apa3bu (cBeTnHa, 3BYK, MUPUC, BKYC, AONWUP, TPaBUTaLMja, 3arasyBaroe).

TonkyBa Npouec Ha pasMHOXKyBakbe M MpaBu pasanKka mefy 6ecnonoBo M MoOBO
pa3MHOXKyBatbe Kaj *KUBUTE OPraHn3Mm.

[0 06jacHYBa *KMBOTHUOT LMKAYC M 3aK/lydyBa AEKa KUBUTE OPraHM3MM pacTtaT u ce
passuBaar.

MpaBu cnopenba Ha PasINYHU XKUBOTHM UMKAYCK (Ha MPUMEp: Kaj pacTeHUe, XKUBOTHO
M YOBEK) U 3aK/1y4yBa AeKa CUTE KUBM OPraHM3MM MMaaT KJeTouHa rpasba v 3aeHUYKK
610/1I0LWKM OCOOUHMU.

Mpumepu 3a aKTUBHOCTU

e YyeHnuute, nofeneHn BO Maau rpynm/naposm, NpPeKy BU3ye/IHa npe3eHTau,v1ja UAIN Npeky Moaen Ha KNeTKa Ceé 3aN03HaBaaT CO K/IeTKATa
KaKO OCHOBHa eauHWMUa o4 KOja ce n3rpageHun opraHmM3ImuTe, Hej3MHaTa roneMmunHa un rpa,u,6a, N ONCKYTUPAaT CO OCTaHATUTE y4YeHUUU 3a

CTPYKTypuTe (OpraHenuTe) o4 Kou e usrpageHa.

e YyeHuuuTe, NOAENEHN BO Maau rpynu/napoBu, CO KOpUCTere Ha MHTEPHET UCTPaXKyBaaT Koj M Kora ja OTKpWA KaeTkaTa. CBouTe Co3HaHMja

r'm cnogenysaart Co gpyrute ydeHmnuu.

e YuyeHuuuTe, MOAENEHN BO Manu rpynu/napoBu, Npeky BM3yesHa NpeseHTalmja uam Npeky naycTpauumn ce 3ano3HaBaaT co eAHOKNETOUYHMU U
NoBeKeKJIETOYHN OPraHN3mMM, a NoToa AMUCKYTMPAAT 338 HUBHUTE CIMYHOCTU U PA3INKM,

e YuyeHuUMTE, CAMOCTOjHO NOAroTByBaaT NpPUPOAeH npenapaT o4 6apcka Boga M AUCKYTMPAAT 32 KNETKUTE N KNETOUYHUTE CTPYKTYPU KOU U
BOOYYBaaT (Ha NpUMep: jagpoTo M XN0PONAACTUTE Kaj HEKOW anru 1 GpyHKUMjaTa WTo ja Bpwiar).
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YUYeHUuMTE CaMOCTOjHO MoAroTByBaaT NPUMPOAEH MpenapaT og KNeTKU of, Kpomua oboeHn co joaeH pacTBop M rm HabsbyayBaaT nog
MUKpocKon. MoToa AMCKyTMpaaT 3a CTPYKTYpUTE Ha pacTUTesNHaTa K/eTKa WTo rv 3abenexane (jagapo, uMtonnasma, KNeTouyeH sua) u
NoBpP3yBaaT CO HUBHUTE PYHKLMN.

YyeHnuute, nogeneHn Bo manu rpynu/naposun, uspabotysaat 3[ moden Ha PacTUTENHA M KMBOTMHCKA KAETKa O MNAcTeiMH U Apyru
MmaTepujanu Npu LWTO M CnopeayBaaT CTPYKTYPUTE Ha KNETKUTE U M BOOYYBAaT pPas/inkmuTe mery HMB. M3paboTKkuTe rv npeseHTUpaar npes,
OCTaHaTUTE y4yeHULUMN.

YyeHuuuTe, noaeneHu Bo Manu rpynu/naposu, HabsbyayBaaT KNeTKM BUAAUBM CO FrON0 OKO (Mapye MOPTOKaA, NMMOH MAWM MaHZapwHa,
namyK, KOHOM, jajue 1 Ap.) U rv crnopeayBaaT co KNETKUTE KoW ce BUAJIMBU CAMO MoL MUKPOCKON.

YyeHuuute, BO Manu rpynu/naposu, HabsbyaysaaT UAYCTPUpPaH maTepujan of, NPOKapMOTCKa M eyKapuoTCKa KAeTKa U M Boo4yyBsaar
pa3nuKnTe mery HUB.

YyeHnumMTe, CaMoCTOjHO NOAroTByBaaT NPUPOAEH NpenapaTt o4, KNeTKUTe o4 HUBHMOT 06pa3 1 rm HabsbyayBaaT Nod MMUKPOCKOM MPU LITO ro
3abenexkyBaart jagpoTo, LMTONAa3maTa M KnetoyHata membpaHa. KneTkuTe rm CKMUMpPaaT U ' 03HaYyBaaT Ae/I0BUTE LUTO I'M BOOUUAE.
YuyeHnumMTE CaMOCTOjHO NONOHYBaaT PaboTeH NIUCT CO UNYCTPaLUM 04, PACTUTE/IHA U 3 KUBOTUHCKM KNETKa U AoafaaT A0 3aK/1y4oK AeKa mery
pacTMTe/IHATaA U }KMBOTMHCKATA K/JeTKa NOCTOjaT pas/Inkn Bo GdopmaTa U KJETOYHUTE CTPYKTYPM KOU T MMaar.

YyeHnuuTe, NnogeneHn Bo manau rpynu/naposu, npeky BU3yenHa npeseHTaluja ce 3ano3HaBaaT co opraHusaumMjata Ha KNeTKuTe BO TKMBA,
TKMBATa BO OpraHu, OpraHMTe BO OPraHCKM CUCTEMU, @ CUTE OPraHCKM CUCTEMM BO OPraHn3am M AUCKYTUpPaaT 3a YC/I0XKHYBaHETO BO rpaabaTta
Ha }KMBUTE OPraHM3MM NOYHYBAjKM O KNETKA [0 OpraHmn3am.

YyeHnuuTe camocTojHo Bo paboTeH UCT NOMOAHYBaaT UAYCTpaLMmn/amjarpamm Ha PacTUTENIHU U XUBOTMHCKM TKMBA, @ NOTOa AMCKYTMpaaT
[J€eKa NoBeKe TKMBA rPafaT OPraHu Kaj pacTeHujata 1 *KUBOTHUTE.

YyeHuuuTe, nogeneHn Bo manu rpynu/naposu, naeHTMOUKYBaaT HellTa KOW Ce XUBU, HEXNBM UAU HeKorall bune XUBKU U pesyntatuTe
3anuuyBsaart Bo Tabena (Ha npumep: puba Bo akBapuyMm, Najak, MpaBKa 1 C/l., pacTeHUe BO CaKCWja, CKMHATA rpaHKa, Urpayka Ha HaBpTyBakbe
WK Ha baTepuja, ceMutba, CBEXKO HabpaH 3eeHYYK, Necok). MoToa ANCKYTMPaaT 3a 32 0COBUHUTE KOU TM MMaaT UAEHTUPUKYBAHUTE HellTa.
YyeHnuuTe, nogeneHn Bo maaum rpynun/naposu, NPeKy urpa Memopuja rv Nosp3ysaaT GUONOLWKUTE 0COBMHM (ABUXKEHE, AULIeHe, UCXPaHa,
eKCKpelMja, OCETAUBOCT, Pa3MHOMYBarbe, PacTeHe U Pa3BUTOK) Ha KUBUTE OPraHU3MKU CO TEKCTyanHO objacHyBake 3a Taa H6MONOLLIKa
ocobuHa. Mpwu Toa AUCKYTUpPaaT 3a BUONOLLKUTE OCOBMHM Kaj pa3/IMYHM XKMBU OpraHM3MKM U NpaBaT cnopenba mery HUB.

YyeHuumte n3bupaat no concrtseH nsbop efHO KMBOTHO U e4HO pacTeHMe, a NMoToa AMCKYTMPAaT 33 3aeAHMYKMTE BUONOLWKN 0COBUHMU
cnope, Kou 3aK/lyuunne ieKka cTaHyBa 360p 3a XKUBU OpraHU3Mu.

YyeHnuute, nogeneHn Bo Manum rpynv/naposu,npexy BM3yenHa npeseHTaumja uan npeky »KMBeM NPeTCTaBHMULM ce 3an03HaBaaT Co Ha4YMHOT
Ha ABUMKEHe N OpraHuTe 3a ABUMKEHE Kaj }KUBOTHUTE BO Pa3/IMUHM XMBOTHU cpeauHu (Ha npumep: puba, open, nenepyTKa, renapa v cn.) u
3aK/ly4yBaaT AeKa Hajroiem Aen o4, XKUBOTHUTE Ce ABUXKAT aKTUBHO.

YyeHuuuTe, nogeneHn BO Manu rpynu/naposu, MPeKy BU3yenHa Npes3eHTauuja WUAM Npeky NpupoaeH matepujan ce 3ano3HasaaT co
OBUMKEHETO Ha pacTeHunjaTa ( Ha Npumep: ABUKEHE Ha NMCTOBUTE Kaj MMMO3aTa M Kaj BeHepuHaTa MyBOJIOBKA, ABUMKEHE HA N3AaHoLUTE
KOH CBET/INHaTa, ABUXKEHE Ha KOPEHOT Npu ‘pTerbe, ABUXKEHE Ha FPaBYETO NPU pacTere) U AoaraaT A0 3aKNY4YOK [ieKa ABUXKEHETO Kaj
pacTeHuMjaTa He e BOOY/IMBO KaKO TOA Kaj *KUBOTHUTE.
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YyeHnuuTe, nogeneHn Bo maau rpynu/naposu, n3paboTtyBaaT MMC/I0BHA Mana 3a OpraHun 3a ABUXKEHE Kaj *KMBOTHUTE W MM NOBP3YyBa CO
KOHKPETHU }KMBOTHM U KMBOTHATA CPeAMHa BO KOja KMBEAT (Ha NpUMep: OpraHu 3a ABUXKEHE - MEPKM, TM UMa Kaj pubute, a TMe xuseaT BO
BOZHA XMBOTHa CpeamHa 1 ci.).

YyeHnuuTe, nofaeseHn Bo Maaum rpynu/naposu, UCTpaxKyBaaT 04 UHTEPHET MK 04, MOAFOTBEHU MaTepmjaiv Of HACTaBHWUKOT 3a opraHuTe 3a
OMLLEHE Kaj }KUBOTHUTE M HAYMHOT Ha AMLIEHE Kaj HUB (Ha MpUMMep: UNYCTPUMpaH maTepujan, moaen Ha 6enn gpobosu). MNoToa n3paboTysaat
nocTep npe3eHTalLnja 3a OpraHUTe 3a ANLLEHE U HUBHATA NOBP3aHOCT CO KMBOTHATA CpeaMHa BO KOja XuBee }KUBOTHOTO.

YyeHnunTe UHAMBUAYANHO Hab/byayBaaT A0IEH eNUAEPMUC HA INCT NOA MUKPOCKON 3a Aa MM BOOYAT CTOMUTE M AOHECYBaaT 3aK/1y4voK AeKa
NpeKy maanTte CTOMUHM OTBOPU Ce 04BMBA Pa3MeHa Ha racoBUTE Kaj pacTeHujaTa.

YyeHnuuTe, nogeneHn Bo Maau rpynv/naposu, NnonosiHysaat Tabena Kage HaBeayBaaT MPUMEPU Ha Y KUBOTHWU, HUBHUTE OpPraHu 3a Aullerbe
M XWBOTHAaTA CpefMHa BO KOja }KMBeaT M AUCKYTUPAaAT 3a NOBP3aHOCTA Ha OpPraHUTe 3a AMULLEHE Kaj XMBOTHOTO M XMBOTHaTa cpegmMHa Koja
ja Hacenysa.

YyeHuuuTe, NofeneHn Bo Mmaau rpynu/naposu, pelwasaat npobaemcko npawarbe: [lann pacteHujaTa, ) KMBOTHUTE U YOBEKOT AMLIAT Ha UCT
HaumH? MpM HUBHOTO MUCTParKyBakbe AoafaaT 40 3aKNy4YOK AeKa pacTeHujaTa Auwar (pasmeHyBaaT racoBu) NPEeKy NCTOT, }KMBOTHUTE MMaaT
Pas/IMYHM OpraHu 3a auwerse (6enn gpobosu, Kabpu, Tpaxeun U Ap.) BO 3aBUCHOCT O, XKMBOTHATA CPEAMHA BO KOja KUBEaAT, a HOBEKOT Aulue
CO OpraHu 3a gmLerse HapeyeHu 6enun gpobosu.

YyeHuumuTe, NOAENEeHM BO Maau rpynu/napoBu, Npeky BM3yesHa npeseHTauMja ce 3ano3HaBaaT Co MPOLLEeCOT UCXPaHa U AUCKYTMpaaT 3a
Pa3/IMYHNOT HAUYMH HA UCXPaHa Kaj paCTeHNjaTa U KMUBOTHUTE.

YyeHnuuTte, NnogeneHn Bo mMaau rpynu/napoBu, cnopeaysaaT pacTeHuja U *KMBOTHM NO COMCTBEH M360p BO O4HOC Ha HMBHWMOT HAUYMH Ha
MCXpaHa, Ha NpuMep cropeayBsaat Aab 1 1aB BO O4HOC HA HAYMHOT Ha UCXPaHa M AoafaaT A0 3aK/1y4OoK AeKa AaboT ce McXpaHyBa aBTOTPOPHO,
a NaBoOT XeTepoTpodHoO.

YyeHuuuTe NogeneHun Bo Naposu/MHAMBUAYAAHO M Hab/byayBaaT co Iyna MOPUTE HA KOXKaTa M AMCKYTUPAaT AeKa o4 nopuTe u3nerysa nor,
NOMMPUCYBaaT LBET M 3aKAy4yBaaT AeKa MUPUCHUTE MaTepum ce U3nadvyBaaT o4 LBETOT, Bp3yBaaT A&/ Of pacTeHWe Co NAacTU4YHa Keca U ja
3abenerkyBaaT BOAHATA Napea BO KECUYKATA U ANCKYTMPAAT AEKa BULOKOT HA BOAA O PacTEHUETO Ce OTCTPaHyBaa NPeKy ANCTOT. YUeHUuuTe
[0afaaT [0 3aKNY4YOK AeKa KMBOTHUTE M pacTeHujaTa rM ncdpnaat HenoTpebHUTE MaTepun U BULLOKOT BOAA MPEKY MPOLLECOT eKCcKpeLmja
(n3nauyBamse).

YyeHuuuTE, NOAENEHN BO Manu rpynu/mapoBu, rM WUCTpayKkyBaaT noumuTe apas3ba v OCETAMBOCT M AMCKYTMPAaT 3a OCET/IMBOCTA Kaj
pacTeHujaTa Bo cnopesba co 0CEeTAMBOCTA Kaj XUBOTHUTE M YOBEKOT. Ha npumep: pacTeHunjaTa ce OCETANBU CO O4pEAEHM AEeN10BM CMECTEHMU
Ha BPBOT Ha KOPEHOT, Ha BPBOT Ha M34aHOLMUTE, CO IMCTOBUTE Kaj HEKOM pacTeHUja, a }KMBOTHUTE M YOBEKOT MMAaT cneunjanmsnpanmn cetmnaa
33 NpUMatbe Ha Apasbu.

YyeHuunTEe, CaMOCTOjHO BO paboTeH ANCT HaBeayBaaT NPUMEPM 3 OCET/IMBOCT Ha *KMBUTE OPraHM3MM Ha Pa3NIUYHM BUAOBMU Apa3dm
(oceTnnBoCT Ha pacTeHujaTa Ha CBET/IMHA, AONUP, TPaBMTaLMja, BOAA U 3araZlyBarbe, OCET/IMBOCT Ha YKMBOTHWUTE HA CBET/IMHA, 3BYK, MUPUC,
BKYC M JOMMP) W foafaaT Ao 3aK/Ay4yoK eKa PacTeHMjaTa U XUBOTHUTE pearMpaar pas/InyHo Ha ApasbuTe o4 OKOJIMHaTA.

YyeHnuuTte, nogeneHn Bo mManu rpynu/naposu, cnenat BUM3yenHa NpeseHTauMja 3a BUAOBM HA PAa3sMHOXKYBatbe Kaj KUBUTE OpraHUsmu u
HaBeZyBaaT NpMmepwn 3a 6ecnos0BO M NOJIOBO PA3MHOXKYBaAHE Kaj PACTEHWN]aTa U XKUBOTHUTE.

36




e YyeHuuuTe, NoAeneHn BO Maau rpynu/naposu, Npeky CAOXKYyBaaKn U3paboTyBaaT }KUBOTEH LUKAYC Kaj pacTeHue, XUBOTHO, YOBEK, NOTOa
OVCKYTMpPaaT 3a pasinyHuTe $hasm of *KUBOTHUOT LMKAYC Kaj AaEeHUTE OpraHM3MKM U goafaaT A0 3aKNYYOK AeKa XKMBUTE OpraHnM3mMu pactat
N ce pa3BMBaaT M MMaaT 3ae4HNYKMN BMOIOLWKM OCOBUHM.

e YyeHuuuTe, NogeneHn Bo Maau rpynu/naposu, egHa Heaena npes peanusalmja Ha 4acoT 3acagyBaaT CEMKM O NYEHKa, NYeHuLa, rpas nan
NeKa, r'v HabsbyayBaaT NPOMEHUTE Ha pacTere M Pa3BUTOK U T 3abeneskyBaaT BO AHEBHMKOT 3@ UCTPaXKyBakbe.

buosnozuja
Tema: K/IACUPUKALIMIA HA OPTAHU3MMUTE
BKynHo 4acosu: 35

Pe3yntatum op yuemwe

YyeHuKoT/yyeHnuyKaTa Ke buge cnocobeH/cnocobHa:

1. paknacuduumpa *KMBU OPraHM3MM BO CUTE TAKCOHOMCKM KaTeropumn criopes, HaydHa Knacudukaumja u ga ynotpebysa Kayyesu 3a
naeHTMPUKaLnja 3a rpynnuparbe Ha OpraHU3mmTe;

2. parvrpynupa »KnsuTe opraHnM3mMim Bo neTTe L. apcTBa;

3. pa uaeHTMdMKyBa NPETCTaBHULM 04 BUPYCU, BaKTEPUM, NPOTO30M, a/iIftK 1 rabu u ja onuilyBa yaorata Ha MUKPOOPraHU3MUTE BO
NPOM3BOACTBO Ha XpaHa, KaKo pasrpagyBayu 1 Kako Npeam3BUKyBadun Ha bonecTu;

4. [a MMeHYBa M ONULLIYBA HajBa*KHW FPYNW PacTeHWja U }KMBOTHWU cnopes HayvyHa KnacuduKaumja npeky TMNUYHN NPETCTaBHULM Of,
LapCTBOTO Ha pacTeHujaTa U LapCTBOTO Ha KUBOTHU;

5. [a ro nosp3e yC/N0XHYBareTO Ha OPraHUTe 1 OPraHCKMTE CUCTEMW CO €BONYTUBHUOT Pa3BMUTOK Ha OpraHU3IMuTe.

Copp:KuHu (1 nonmu)

CtaHaapau 3a oueHyBake

e VIMeHyBarbe Ha XMBUTE OPraHNU3IMu

Ja objacHyBa noTpebaTa of KnacuduKaumja M ABOJHO MMEHYyBakbe Ha KMBUTE
OpraHM3mu.

(cuctematuka/TakcoHomumja, Kapn /inxe, o Knacuouvumpa KuBmM opraHM3IMmM BO CUTE TAaKCOHOMCKM KaTeropmm npexky npumepu.
[BOjHO MeHyBakbe, LLapcTBo, TUM, Knaca, e W rpynupa KMBUTE OpPraHM3MM CO TMOMOLW Ha [OUXOTOMEH KAyd Ccnopej
pea, bamunuja, poa, BUA, ANXOTOMEH Kayu) JafeHn/oapeneHn KpUtepuymm.
e [leTTe LAPCTBA Ha KMBWU opraHmM3mu : Llapcteo | ® M naeHTUOMKYBaA U rpynmpa *KUBMUTE OPraHM3Mm BO MeT L apcTBa.
Ha 6akTepumn-MoHepa, LlapcTBo Ha o MpeHTUOUKYBa pPaA3HOBUAHOCT Ha MNPETCTaBHUUM KOWM npunaraaT Ha KOHKPETHO
npa*kMBoTHM 1 anrmn-MpoTucra, Llapcrteo Ha LLapCTBOTO M F0 ONULLYBA HUBHOTO 3HAYeHE.
rabu, LlapctBo Ha pacTeHuja 1 LlapcTso Ha e Pa3nunKyBa NpeTCcTaBHULM HA MUKPOOPraHU3MM CMOPEA, CIMMHOCTUTE UK PA3/IMKUTE BO
YKUBOTHM roneMmuHata v rpagbara
e [lojacHyBa feKa BupycuTe ce HecknetouHn GOpMKU KOU Ce Ha FrpaHuLLa Mefy *KUBOTO U
e  MwuKpoopraHusmm HEXMBOTO.
e Ja onuwyBa ynorata Ha MUKPOOPraHM3MMTE BO pPa3rpaflyBatbeTO Ha OpPraHCKuTe
(BMpycn, BakTepum/moHepa, canpoduTCKi, MmaTepuun, co3gaBatbe XpaHa U Npeam3BrKyBarbe Ha bonecTu.
narorexu, 601eCT, CUMNTOM, MNEYHM e [IpaBu BpcKa mefy oipeAeH MUKpoopraHM3am 1 6onecTa LWTO ja NpeaM3BUKYBa.
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b6aKTepumn, caiMoHena, NPaxKMBOTHMU, rabu,
KBacCUM, NEHULMUINH, aHTUBUOTUK)

Ja 06jaCHYBa ynorata Ha HayyHnuute BO OTKPUBAHETO HA BaXHOCTAa Ha
MUKPOOPraHnammTe BO CEKOjAHeBHMOT KUBOT.

e LlapcTBO Ha pacTeHMja—oNWTH
KapaKTepPUCTUKKN Ha pacTeHnjaTa

e KnacuduKaumja Ha pacTeHujaTa

(kopeH, cTebn0, INCT, UBET, N0, CEME,
BeccemeHM pacTeHmnja, MOBOBM, ManpaTw,
Cropu, CEMEHM pacTeHKja, roJI0CEMEHMN
pacTeHuja, CKpUeHoceMeHu pacTeHuja)

v onuwyBa rMaBHUTE KAapPaKTEPUCTUKN Ha pacTeHujaTa u r'm aeHTUOMKyBa opraHuTe
0f1, KOW Ce U3rpageHu.

MoBp3yBa OpraH Kaj pacteHneTo co HeroBaTa QpyHKUMja.

MmeHyBa U pasnnKysa NOrosiemu rpynu pacTeHuja M HUBHM MPETCTAaBHUUU cnopen
Hay4Ha KnacuduKaymja.

OpraHusmpa wemun, manu UAM gujarpamm Ha MOrolemMu rpynu pacTeHuja cnopeg,
Hay4YHa KnacuduKauymja.

OnuwyBa KAapaKTePUCTUKM Ha becceMeHU pacTeHuMja NPeKy NPETCTaBHMLM Ha MOBOBU U
nanparu.

OnuiiyBa KapaKTEPUCTUKM HA CEMEHUTE pacTeHMja U MM Knacnupuumpa Ha rofiocemeHmn
N CKpUeHocemeHU pacTeHuja.

MpaBu BpCKa Mefy KapaKTEPUCTMKM Ha oapeneHa rpyna pacTeHuja M TUMNUYHU
npeTcTaBHULM Ha Taa rpyna.

MpaBM BpcKa Mery KapaKTEPUCTUKUTE Ha pacTeHWjaTa CoO HMBHOTO 3Hauyere 3a
OCTaHaTUTE KMBW OPraHU3mM (Ha NMpUMep: U3BOP HA XpaHa, U3BOP Ha KMCaopoa, 3a
NPOM3BOACTBO Ha JIEKOBW, BO KO3METMKATA U CA.).

e LlapcTBO Ha XMUBOTHWM -OMLUTU KapaKTEPUCTUKU
Ha *XMBOTHUTE

e KnacuduKaumja Ha *KUBOTHUTE

(6e3pbeTHM KMBOTHWU, CYHIEPU, KOMPUBKAPM,
MEKOTE/U, LIPBU, YNNEHKOHOTU, UTJIOKOXKN,
‘P6ETHMU }KMBOTHU, pUOM, BOAO3EMLM,
BNEKauu, NTULM U LMLauK)

v onuLIyBa raBHUTE KapaKTEPUCTUKMN Ha KUBOTHUTE.

MmeHyBa M pasnvKyBa rpynu Ha 6e3pbeTHU KMBOTHWU: CyHIepu, KOMpPMBKapwW,
MEKOTENM, LUPBU, YNEHKOHOMU, UINOKOXKW M HUBHW MNPETCTaBHMUM Cnopes Hay4yHa
KnacuduKaumja.

MMeHyBa M pasnnKyBa NeT KAacu Ha ‘pBeTHU KMBOTHM: pubu, BOAO3EMUM, BAEKAUMN,
NTULM M UMLAYN U HUBHWM NPETCTaBHULUM CNopea Hay4YHa Knacudukaumja.

MpaBu BpCKa Mefy KapaKTepUCTUKMTE Ha o4pefeHa rpyna KUBOTHM U TUMUYHUTE
NPeTCTaBHMLM Ha Taa rpyna (Ha npumep: onNuwyBa BOAO3EeMLM NMPEKy NPeTCTaBHUKOT
6apcka xkaba u cn.).

Ja noBp3yBa rpagbarta u GyHKLMjaTa Ha OPraHUTE U OPTraHCKUTE CUCTEMM Kaj Pa3/IMYHM
rPYNu }KMBOTHM CO aKL,EHT HAa HUBHOTO YC/IOXKHYBakb€.

Mpumepwm 3a aKTUBHOCTU

e  VYyeHuumuTe, NOogeNEeHN BO Manun rpynm/naposm, NnpeKy BU3yesiHa npe3eHTau,Mja Ce 3aMo3HaBaaT CO CUCTEMATUKATA KaKO HayKa U ANCKYTUpPaaT

3a TAKCOHOMCKUTE KaTeropmn Bo KO Ce rpynnpaHn Xmsmute opraHnM3Imu.
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YyeHnuuTe, NogeNeHn Bo Manaun rpynn/naposu, UCTpaxkysaar 3a Kapa /inHe 1 ABOjHOTO MMEHYBake Ha KMBUTE OPraHM3MU U pesyiTaTute
0/, UCTPArKyBarbETO IO CMOAE/YBaAaT CO OCTAaHATUTE YYEHULMN.

YyeHnuute, nogeneHn Bo Manum rpynun/napoBu, COCTaByBaaT C/0XKYBasKa 3a KnacnduKaumja Ha eaHO pacTeHne U eHO XUBOTHO BO CUTE
TAKCOHOMCKM KaTeropum. TaKCOHOMCKMUTE KaTeropmm Tpaba Aa ce HanuLWaHW Ha IEHTUYKM CO pa3nnyHa 60ja u pasanyHa goaxuHa. Hajgonra
JIeHTMYKa e Taa CO MOMMOT LLapCTBO, a HajKpaTKa NIeHTMYKaTa co NOMMOT BMA. MpKn crnojyBarbe Ha NEHTUYKUTE, XOPU3OHTANIHO, eAHA Haz,
Apyra, oA BuA, [0 UapcTBo, Tpeba ce nobue npeBpTeH TpuarosHuK. Ha npeaHaTta cTpaHa Tpeba Aa ja MMa HanWLWaHO TaKCOHOMCKaTa
KaTeropuja Ha NpMmep: LAapCcTBO, TUN, KNaca, pea, bamuanja, poa 1 B1UA, a Ha 3aHaTa CTpaHa MMUHaTa Ha TAKCOHOMCKMTE KaTeropum Kage
npunara opraHMsmoT. MNpumep 3a KnacuduKaumnja Ha BanKkaHCKMOT puc: NMpedHa CTpaHa LLapCTBO - 3a4HA CTPaHa UBOTUHCKO LLAPCTBO,
npegHa cTpaHa TMN — 33JHa CTpaHa ‘pPOEeTHM KMBOTHW, NMpedHa CTPaHA K/aca- 3aHa CTpaHa umuayum, NpeaHa CTpaHa pes- 3agHa CTpaHa
SBEPOBW, NpeaHa CTpaHa damuamja - 3a4Ha CTPaHA MaykK, NpegHa CTpaHa poa, — 3ajHa CTpaHa pMCcoBW, NpeaHa CTpaHa BUA, — 3aHa CTpaHa
BankaHcku puc.

YyeHnuute, NnofesieHn Bo Maan rpynun/naposu, n3paboTtysaat AMXOTOMHU Kay4eBU 3a NO3HATU NPETCTaBHULM O L@apCTBOTO KMUBOTHU AN
LLapCTBOTO PacTeHMja, a TOYHOCTA HA K/y4YeBUTE ja MPOBEPYBAAT CO OCTAHATUTE YHEHULM.

YyeHnuute, nogeneHn Bo Maau rpynu/naposu, rpynMpaat KapTMUKK Ha KUBM OpraHn3Mm BO COOABETHOTO LLAPCTBO, @ NOTOa AMCKYTMpaaT
3@ TOYHOCTa NpM rPYNUpPareTo opraHnsmuTe. Jen og, KapTnukute Tpeba Aa OUAAT NPeTCTaBeHM CO CAMKA, a AN 04 KapTUYKKM Tpeba aa
MMaaT TEKCT 3a COOABETHOTO LLAPCTBO.

YyeHnuuTe, nogeneHn Bo Manu rpynu/napoeu, M3paboTyBaaT MUCAOBHA Mana 3a NeTTe LapcTBa Ha KMBWUTE OpraHM3MM U ro BoouyyBaaT
YC/I0}KHYBAHETO Ha KMBUTE OPraHM3MMU OZ NMOMPOCTU KOH MOC/IOKEHM.

YyeHnuuTe, NnogeneHn Bo Maau rpynu/naposu, Npeky NoHygeHa BU3yenHa NpeseHTaumja uamM UaycTpupaH maTepujan upTaaT O3HavyeHu
civkn oa 6akTepuja, BUpYC, YeBnmye/napameumym (Kako NpUMEpP Ha MPasKMBOTHO) U eAHOKNETOYeH KBacel, (Kako npumep Ha rabu) u
AMCKYTMPAaT 3a HMBHATa rpaaba u ronemumHa.

YyeHnuute, nogeneHyn Bo Manau rpynun/naposu, NMpeky BM3yenHa npeseHTaumja M NPeKy MMKPOCKOMCKM Mpenapaty ce 3ano3HaBaaT co
NpeTCcTaBHULMUTE HA NPOTUCTM U ANCKYTMPAAT 32 HUBHUTE CIMMHOCTU U PA3INKKM BO rpagbaTa.

YyeHnuuTe, nogeneHn Bo Maau rpynu/napoBu, Npeky BU3yenHa npeseHTalmja M Npeky MMKPOCKOMNCKM Npenapati Ha 6apcka Boga (MOXKHO
NMPUCYCTBO Ha 3e/1eHN KOHYECTU a/rM) ce 3ano3HaBaaT Co MPETCTaBHULMTE Ha anruTe U AUCKYTUPAAT 3a HUBHWUTE CAMYHOCTM U PA3/INKK
cnopeg rpasbata U NUFMEHTOT LUTO O COAPKaT.

YyeHuumTe CaMOCTOjHO HabsbyayBaaT KBacel, M CNOpW Ha MNPETCTaBHMLUM Of, LApCTBOTO rabwu nog MUKPOCKON, NpaBaT CKULU Of
Hab/byAyBaHMOT MaTepujan U AUCKYTMPAAT 3a PA3/IMKUTE KOM MM BOOYYBAaT.

YyeHnuuTte, nogeneHu Bo Manu rpynu/napoeu, cosgaBaat cnopeabeHa Tabena 3a 4eTMpUTE TMNA HA MMKPOOPraHWM3MM NPWU LWITO U
oApenyBaaT ceayMTe KapaKTEPUCTUKM Ha KUBUTE OPraHM3MM U [OKaXKyBaaT Aanun Bupycute Tpeba Aa ce CMeTaaT 3a KMBU UM He.
YyeHnumUTe CamocTojHO NOMNo/IHYBaaT paboTeH ANCT 33 BUPYCUTE M NPEKY Aujarpam/Lwema onuilyBaaT Kako BUPYCOT ja Hanarfa KneTtkaTta, Unu
BO Manu rpynu/naposu, uctpaxysaat 3a sBupycute HIV 1 Covid 19 u pesyntatmute of, UCTPaXKyBakeTO MM CMNoAesyBaaT CO OCTaHaTuTe
yYeHULM.
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YyeHnuuTe, nogeneHun Bo Maaum rpynu/napoeu, o naacTennH, rnHa, anyMmMHUYMcKa $Goivja Uamn peLmMKkampaHn matepumjanm uspaboTysaar
mozen Ha HIV supyc nam supyc Ha Covid 19. Og n3paboTkute npasaT M310XK0a Ha Koja ro NPeTCTByBaaT BMPYCOT WTO ro nspabotuae u
6onecTa WTO ja NpeAn3BUKYBA.

YyeHuuuTe, nogeneHn Bo Manu rpynun/naposu, NoAroTsyBaaT KBacHo Tecto o4, 100 g 6pawHo 1 100 mL Boaa Bo cTakneHa Terna. Kanakot
Ha TernaTa He ro 3aTBapaaT W Ter/aTa ja 0cTaBaaT ga ctoun 48 yaca Ha cobHa Temnepatypa. Mo ucTekoT Ha 48 Yaca yyeHUuuTe Hab/byayBaaT
MeypyMtba M 3aKNydyBaaT AeKa Toa e jarnepos AMOKCUA — rac Koj ro UCcnywTaaT MUKPOOPraHU3MUTE NPU AULLEHETO U O NOBP3YyBaaT Co
pacTereTo Ha TECTOTO NPW NOArOTOBKA Ha 1e6. O 4 UCTUOT MaTepujan yueHULMTe HabsbyayBaaT KBAacHM rabu Nog, MUKPOCKOM M Fo CKMLMpaaT
TOa WTo ro Booumne. Mpu Toa foaraaTt 40 3aKAYOK AeKA MUKPOOPraHM3MUTE KOM o co34asie KBAaCHOTO TECTO MOTEKHYBAAT OZ, BO34yXOT.
YyeHnuuTe, NogeneHn Bo Manu rpynu/napoBu, Npeky eKcnepumeHT UCTPaXKyBaaT PasMHOXKYBake Ha KBaceL, Ha pas/iMyHa TemnepaTtypa u
[OHecyBaaT 3aK/lyYOK Koja e onTMmanHataTa TemnepaTypa 3a pa3MHOXKyBarbe Ha KeaceuoT. lpu Toa npasaT dep TecT COo 3aBUCHA U
He3aBWCHa NpomeHAnBa. PesyntaTnte of ncTparkyBakbeTo r'M cnogenyBaaT M aHaAM3MpaaT Co OCTaHATUTE YHEHULM.

YyeHnuute, nogeneHn Bo Manaum rpynun/naposu, UCTparkyBaaT 3a BAWjaHMETO Ha TeMnepaTtypaTa BP3 Pa3BUTOKOT Ha MYB/W Ha napye feb.
Mpu Toa nNpaBaT dep TecT co 3aBMCHA M He3aBMCHA NMPOMeHAnBa. Pe3yntatuTte of MCTparKyBarbeToO MM CNoAenyBaaTt M aHaan3upaaT co
OCTaHaTUTE YYEHUUM.

YyeHnuute, noaeneHn Bo Manun rpynu/naposun, NoctasyBaaT eKCMEPUMEHT 3a Aa MOKaXKaT [AeKa ,KMBU" BaKTepumu ce KopucTaT 3a Aa ce
cKucenu ,6naroto” mMieKo Bo Kucesno maeKko/jorypT. Bo man umcT naactmueH cag, crasaar ,6.1aro” mieko, mepart v ro 3anuwysaat pH
¢dakTopoT. Bo capoT ctaBaat 1 naxkuua Kuceno mieko uam jorypt. CapoT ro ctaBaat Ha Tonao mecto. ChegHUMOT AeH BOO4YyBaaT AeKa
,61aroTo"” MNEKo ja CMeHW0 arperaTHaTa cocTtojba. o mepat v 3anuwyBaaT pH GaKTOPOT Ha KMCENOTO MIEKO U AoafaaT A0 3aK/y4OoK AgeKa
,61aroto” mneko nma okony 6,7, a KUCENOTO MAeKO okony 4,5. MpeKy 0Boj eKCNepUMEHT LOKaxKyBaaT AeKa Ce CyYMIa XeMMUCKa NPoMeHa
Ha MNEKOTO 3apagyM MaeYHaTa KUCe/IMHA KOj ja co3aane mnedHnTe baktepuu.

YyeHnuute, nogeneHn Bo Maaum rpynn/naposu, UCTparkyBaaT Ha MHTEPHET 32 CBOETO OMU/IEHO CUperbe M M3paboTyBaaT UAYCTpMpaH noctep
33 HAYMHOT Ha HEroBo MPOW3BOACTBO. MNyCTPUPAHMOT NOCTEP FO Npe3eHTUpaaT npes ApyruTe yY4eHUUM U foarfaaTt 40 3aKNyYOoK AeKa 3a
NPOW3BOACTBO Ha CUPEHE M APYTY MAEYHM NPON3BOAM, NOTPEOHU ce mieyHn BakTepuu.

YyeHnuute, noaeseHn Bo Manau rpynu/naposu, cneaat BusyesHa npeseHTaumja (BMAEO co 3abp3aHO CHMMatbe) KOM MpuKarkysaaTt
pacnarakbe Ha XxpaHaTta U HaKTepum 1 rabu Ko ro pasnorKysaaT FybpeTo oA, IMCTOBU UM XKUBOTUHCKMOT OTNag,. Mpu Toa 3aKkayyyBaaT Aeka
H6aKTepumnTe U rabute ce xpaHaT 04 MPTBa OPraHCKa maTepuja U NpeaM3BMKYBaAAT HEjSMHO pacnararbe.

YyeHnuuTte, nogeneHyn Bo manu rpynv/napoBu,nocTaByBaaT eKCNePMMEHT 3a Aa YTBPAAT Koe M/eKo Hajbp3o ce pacunysa. 3a Taa uen
KOPWUCTAT MJIEKO BO NpaB, NacTepusnpaHo MIEKO U MIEKO TPETUPAHO Ha MHOTY BUCOKA TeMnepaTypa, NPMMepPOLMTE M ocTaBaaT Ha cO6Ha
TemnepaTypa HEKOJIKY AeHa, a Npes, U Mo 3aBplUyBarbe Ha EKCNEePUMEHTOT ja 3anulysaaT 60jaTa, COCTaBOT, MUMPUCOT M KUCeaocTa Ha
npumepouunte. O eKCcrnepuMeHTOT 3aKNyvyBaaT AeKa NacTepmM3nMpaHOTO MAEKO Hajbp30 ce pacunyBa, @ MAEKOTO TPETUPAHO Ha NOBMCOKA
TemnepaTtypa nobaBHO ce pacunysa. McTo Taka AofaaT A0 3aKAYYOK AeKa MUKPOOPraHM3MUTE KOM ja pacunyBaaT XpaHaTa M MMa cekaje
OKOJy Hac.

YyeHnuuTte, nogeneHun Bo manu rpynu/napoeun, nspaboTysaaT noctep MAM nNpeseHTaumja 3a KOHKpeTHa 60/1ecT KopuUCTejkn M3BOpPMU Ha
MHbOPMaUMKN (neyaTeHn maTepujanu UAM MaTepujann of, UHTEPHET) KaKo Ha npumep: AeTcKa napanusa, cunanuua, Covid 19, XUB,
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nanuaoma, rpun, HaCTUHKA, TPyere o4, canmoHena, Tybepkynosa, gudtepuja, TeTaHyc, Tudyc, cndmanc, Konepa, MEHUHIUTUC, KaHAMAA,
manapuja u gp. Tue Tpeba ga AnsajHMpaaT NOCTep UKW Npe3eHTaumja U ga obe3benat KOPUCHU U UHTepecHU uHbopmauumn 3a bonecta.
CeKoj uyneH Ha rpynata Tpeba Aa npeseme pas/iMYHM OArOBOPHOCTM 3a paboTaTa Taka WITO CUTE YNEHOBW Ke 6MAaT BK/AYYEeHM Kora
npeseHTaumjaTa Ke buge npeTcTaBeHa Ha OCTAaTOKOT HA MapasienikaTa Ha CAegHUOT Yac. YYeHMUUTe 3aKayyyBaaT AeKa ronem 6poj 6onectn
ce NpeAm3BUKaHU 04, MUKPOPOTraHU3IMU.

YyeHuuuTe, nogeneHn Bo Manu rpynu/naposu, rm UCTPaXKyBaaT Ha MHTEPHET COCTOjKMUTe 3a Aa u3paboTaT cBoe cpeacTBo 3a Ae3nHbeKuuja
Ha paLLeTe KOe Ke ro TeCTMPAaT BO EKCNEPUMEHTOT 3a pacTere Ha BaKkTepumn Ha XpaHauMBa nognora. PeuenT 3a cpeAcTBOTO 33 Ae3nHbeKLmja
e cnegHuoT: 1/3 ren op anoe Bepa ce melwa co 2/3 usonponun ankoxon (91%) n ce ctasa Bo naacTMyHO wuweHue. MosKe ga ce goganat u
HEKOJ/IKY Kanku Ha eTepryHo macso. Co Baka 4obueHOTO cpeacTBo 3a Ae3nHdeKumja rm TecTupaaT HeroBMTe aHTUCENTUYHM CBOjCTBa.
YyeHuuuTe, nogeneHn Bo mManu rpynu/naposu, nspaboTtysaaT xpaHaMBa NOANOra Of KeNaTWH WUAW arap Bo NMETPMEBWM YaluM U CTasaar
OTUCOLM Of, HEYUCTM NPCTU, OTUCOUM Of, MPCTU UCYUCTEHM CO CPEACTBO 3a Ae3nHbeKkumja (MosKe Aa ro KopuctaT CpeacTBOTO 3a
Ae3nHbeKumja WTo ro uMaaT caMy HanpaBeHO BO MPETX0AHaTa aKTUBHOCT) M OTUCOLUM OZ MPCTU M3MUEHU CO canyH. Mo HEKOJIKY AeHa U
cnopeayBsaat 4obveHUTe pe3ynTaTv U 4OHeCyBaaT 3aK/1yYOK 3a Ba*KHOCTa 04, MMEHETO Ha paLeTe 3a YHULTYBaHe Ha MUKPOOPraHM3MUTE.
YyeHuuuTe, nogeneHn Bo Maau rpynu/naposu, rm aHaansnpaaT pesyataTute of, eKCrnepumMeHTOT CO pacumnyBakbe Ha pasanyHuTe BUA0BU
mneko. MoToa cnenat BM3yenHa npeseHTaumja (Bnaeo) 3a pabortarta (ekcnepmumeHToT) Ha Jlyj NacTep Koja ce ogHecyBa Ha nacTepusauujaTta
W poafaaT 40 3aKNYYOK AeKa nacTepmsaLmjaTta € KOpMCceH NPOLLEC 3a YyBakbe XpaHa. [pu Toa goaraaT A0 3aK/1Y4YOK AeKa eKCNepMMEHTOT Ha
MacTep npeTcTaByBa BaXKeH YeKOp BO UCTOpMjaTa Ha buonorujaTa.

YyeHuuuTe, NnogeneHn BoO Maau rpynm/naposu, UCTPaXKyBaaT Ha MHTEPHET 3a Hay4YHUKOT AnekcaHaap PAemuHr, 3a HeroBOTO UCKAYUUTENHO
OTKPUTUE HA NEHULMAMHOT U M3paboTyBaaT UayCcTpUpaH maTepujan UAK NpeseHTalmja. McTparkyBareTo ro npeseHTMpaar npes octaHaTuTe
YYEHMUM U 3aKNydyBaaT AeKa aHTUBMOTULMTE Ce IEKOBU KOW T'M YHULLITYBaaT baKTepunte, a Toa MMa rosIemMo 3Hayere 3a 3a4yByBaH€e Ha
3/1paBjeTo Ha KMBUTE OPraHU3MMU.

YyeHnuute, nogeneHu Bo manau rpynu/naposu, Npexy BusyenHa npeseHTaumja uamv pasrieaysarbe Ha NPUPoAeH MmaTepuja rm UcTpaxysaar
rNaBHUTE KAPaKTEPUCTUKU U OPraHUTE Kaj pacTeHMjaTa U pesyaTaTtuTe o4 UCTPaXKyBaHeTO M Npe3eHTMpaaT npes coydeHnumTe.
YyeHuumMTe, CaMoCTOjHO BO paboTeH /IMCT NOBP3yBaaT OPraHn Kaj pacTeHMETo co HMBHaTa ¢yHKuUMja. MoToa ANCKYTUPAAT 33 CEKOj OpraH u
dyHKUMjaTa Koja ja n3spLuyBa.

YuyeHunuuTe, nogeneHn Bo Manu rpynu/naposu, Npeky Urpa Co KapTUYKKU MM rpynMpaaT NpeTcTaBHUUMTE Ha pacTeHujata BO COOABETHUTE
rpynu: 6eccemeHn, CEMEHW, FTONIOCEMEHN U CKPUEHOCEMEHW pacTeHWja M AUCKYTMpaaT 3a KpUTepuymuTe crnopes Kou ro Hanpasune
rpynupameTo.

YyeHUumMTEe CaMoCTOjHO BO paboTeH IMCT NONOJIHYBaaT LWEeMU UM Anjarpamm Ha o4peseHn rpynu pacTeHnja 1 ja NnpoBepyBaT TOYHOCTA CO
OCTaHaTUTE YYEHUUM.

YyeHnuute, nogenieHn Bo Manu rpynn/naposu, Npexky npupodeH wau xepbapusmpaH maTepujan r OnNulyBaaT KapaKTepUCTUKMTE Ha
beccemeHuUTe pacteHMja (MOBOBM M NanpaTn) U MUKPOCKONUpaaT IMCTOBM Kaj MOB M CMOPY Kaj nanpar.

YyeHnuute, nogesnieHn BO Manu rpynn/naposu, nNpexky npupodeH wau xepbapusmpaH maTtepujan r ONuLyBaaT KapaKTepUCTUKMTE Ha
CeMeHUTe pacTeHuja U M1 rpynmMpaaT Ha roJI0OCEMEHU N CKPUEHOCEMEHM pacTeHKnja cnopes, cneundrUYHUTE KapaKTEPUCTUKU BO U3M1e40T U
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rpagbata Ha NPeTCTaBHULUNUTE HA ABETE rPynu pacTeHuja. Ha npumep: onmc Ha rooCeEMEHN pacTeHnja NPeKy NPeTCTaBHUKOT Bop, onuc Ha
CKpMEHOCEMEHM pacTeHWja MpPeKy MNPeTCTaBHULM Of 3enjecTu pacTeHuja (Ha npumep: KoKu4ye, Kamuauua, bena paga), Ha rpmyluectu
pacTeHuja (Ha NpUMep: KanuHa, MasarHa, NeWHWK, APeH) U ApBeHeCTM pacTeHuja (Ha npumep: Aab, byKa, amna, KOcTeH).

YyeHuuuTe, noaeneHn Bo manu rpynu/naposu, n3paboTyBaaT eNeKTPOHCKN Xxepbapuym Ha pas/iMyHU BMAOBW pacTeHWja of NoKanHaTa
cpegmHa U rv rpynunpaat crnopes, HayyHaTta Knacnudukaumja. Xepbapnymute rm npeseHTUpaaT npes, ocTaHaTUTe y4eHULM Npuy WwTo Tpeba aa
onuwart efeH TUMUYEH NPETCTaBHUK Ha OApeaeHa rpyna pacTeHuja.

YyeHnuuTe, nogeneHn Bo maau rpynu/naposu, nspabortysaat dpnaep uam 6poliypa 3a 3HaUeHETO Ha pacTeHujaTa 3a OCTaHaTUTE KMUBM
opraHusmu (Ha Npumep: M3BOP Ha XpaHa, U3BOP HA KMCI0POA, 3a NPOM3BOACTBO HA JIEKOBU, BO KO3SMETMKATA M C/.) CO Kopucteke Ha UKT
anaTku. N3paboTkmTe rv NnpeseHTUpaaT npes, ocTaHaTUTe YY4eHUUM.

YyeHuuuTe, nodeneHu BO Manu rpynu/naposu, Npeky urpa Co KapTUUKK M rpynupaaTt MpeTcTaBHUUMTE Ha LAPCTBOTO XMBOTHWU BO
COOABETHU rpynu: 6e3pbeTHM 1 ‘POETHM KMBOTHU, rpynuparbe Ha 6e3pbeTHUTE KMBOTHM BO LIECT rpynu (CyHFepu, KONpUBKapW, LpBHM,
MEKOTENU, YIEHKOHOTU N UTNIOKOXKU), Tpynnpatse Ha ‘pbeTHUTe KMBOTHM BO NET Knacu (pubu, Bogosemum, BNEKaUYM, NTULM U LULAYK) U
ONCKYTUPAAT 3a rMaBHUTE KapaKTEPUCTUKM Cnopes, KoU ro Hanpasuae rpynnpaHeTo.

YyeHuuuTe, nogeneHn Bo Maau rpynu/naposu, nonoaHysaat paboTeH ANUCT CO WemMKn, Manu 1 aujarpamu Ha LapCTBOTO XUBOTHU crniopes,
Hay4HaTa KnacuduKaumja u AUCKyTUpaaT 3a noaenbata Ha 6e3pbeTHUTE U ‘POETHUTE KUBOTHM U NPETCTAaBHULMUTE KOM NpUnaraaTt Tamy.
YyeHnuute, nogesieHn Bo Maau rpynu/naposu, UCTPaXkyBaaT 3a oapedeHa rpyna 6e3pbeTHn KUBOTHM U HMBHM MPETCTaBHULM, a NoToa
pesyaTaTuTe o4, UCTPaXKyBaHeTO o CNOAENYBaaT Co APYIUTE YHEHULM.

YyeHUuMTE CaMOCTOjHO NoMNosiHyBaaT paboTteH auct ,Koj cym jac” Bo Koj NpeKky CMKK ce NPeTcTaBeHW NpPeTcTaBHUUUTE Ha be3pbeTHuTe
MBOTHU. YuyeHuuuTe Tpeba aa ja oapeaaT rpynata Bo Koja npunara *MBOTHOTO M Aa ro HanuwaT HEeroBoTo UME.

YyeHuuuTe, NnogeneHn Bo Maau rpynu/naposu, UCTpaxKyBaaT Ha UHTEPHET MU Of, eHUMKAONeANN 3a NeTTe KNacu Ha UBOTHK. Mpu Toa
n3paboTyBaaTt BU3yesHa nNpeseHTaumja (noctep, BUAeo matepujan, Power Point npeseHTauunja) n ru npeseHTUpaar npes, ApyruTe yyeHnum
pesynTatuTe oA UCTpaxkyBareTo. (Ha mpumep: npBaTa rpyna UCTparkyBa 3a K/iacata pubu, BTopaTa rpyna 3a KjacaTa BO403EMUM UTH.).
YyeHnuute, noaeneHn Bo Maau rpynu/naposu, npeky urparta ,TaMHCTBEHO KMBOTHO" M yyaT MNPETCTaBHMLUMTE Ha NeTTe Knacu ‘pbeTHu
MBOTHW. Mpn TOa eAeH YYeHUK 3aMUC/TYBA €4HO KMBOTHO, 3@ APYruTe y4eHUUM NOCTaByBaaT Npallarba Ha Kou AobusaaTt o4rosop ga uam
He. O nocTaBeHUTe Npallakba M 0AroBOPU yYEHULIUTE OTKPMBAAT 3a KOe *KMBOTHO CTaHyBa 360p.

YuyeHuumTe CamMOoCTOjHO MOMOHYBaaT PaboTeH JINCT 3a YCNOXKHYyBaktbe Ha rpagbarta Ha KUMBOTHMTE Of, HajeAHOCTaBHUTE eAHOKIETOYHU
OpraHU3MM 10 HajCNIOXKEHUTE NPETCTaBHMLM Ha KNacaTa LMLAYn, Kako 1 YCOXKHYBaHEeTO Ha HEKOW OpraHM M OPraHCKM CUCTEMM Kaj HUB (Ha
npumep: pas/iMKa Bo M3rNeAo0T Ha CKe/eTOT, pa3/inKa BO rpaabarta Ha CPLLETO Kaj ‘pbeTHUTE 3KUBOTHU U CA).

YyeHnuute, nogeneHu Bo Maaum rpynn/naposu, ro NcTpakysaat 6MoaMBep3nTeT Ha YUNAULWHMOT ABop. CUTe CTojaT Ha McTa nosuumja o4,
eaHa NnojaoBHa TOYKa BO YYMIULIHUOT ABOP MAM NIOKAZHUOT MapK M ce ABUXKAT BO NeT pas/anvyHuM npasuu. HMBHa 3agava e ga cobepat
6e3pbeTHMLM BO TEr/IMYKA U CBEXKU pacTeHUja KoM nogoLHa Ke rm naeHTuduKyBaaT U rpynupaat cnope HayyHaTa KnacudumKkauuija. 3a ga ce
3a4yBa 6MOAMBEP3UTETOT MOXKAT Aa rn doTorpadupaaT opraHMIMmUTe (pacTeHuja U KUBOTHKU) U Aa U3paboTaT eNneKkTPoHCKU anbym co
Kopucterbe Ha UKT anatkm.
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buosnozuja
Tema: KPYM{EHLE HA MATEPUJATA U EHEPITUJATA BO lNMPUPOAATA
BKkynHo 4acosu: 15

Pe3syntatm op yuemwe
YyeHuKoT/y4eHnuKaTa Ke buge cnocobeH/cnocobHa:

[a ja pasbepe NOBP3aHOCTa HA KPY!KEHETO Ha MaTepuuTe U eHeprujaTa BO MPUPOAATa CO X KMBOTHUTE NPOLECH Kaj pacTeHujaTa 1

Pa3inkyBa NO3NTUBHU O HEMATUBHU BJ'IVIjaHMja Ha YOBEKOT BP3 XXMBOTHATA CpeEAUHA U nNpeasiara MepKu 3a 3allTUTa Ha XXNBOTHATa

1.

XUBOTHUTE.
2.

cpeavHa 3a ybnaxyBarbe Ha KAMMaTCKUTE MPOMEHM.
3.

ro TO/IKyBa MOMMOT OAPK/INB Pa3Boj, NPerno3Hasa NPMMepU Ha OAPK/IMNB Pa3BOoj M HUBHO AeNyBakbe Ha IoKa/IHaTa 3ae4HM1LA U

OMLITECTBOTO M KOPUCTU MHOBATUBHM M KPeaTUBHM 06/1MLM Ha Ae/lyBatbe Of, aCneKT Ha O4PMK/INBOCT.

Coap»uHu (M nonmm)

CraHgapAam 3a oueHyBake

Linknycu Ha BoAa, jarnepof M KUCIopoa BO
npupoaaTa

(BoaeH uuknyc, Boaa, KUCeNn AOXKA0BH,
jarnepog, Kmcnopoa, LMKAYC Ha jariepoa n
Kucnopos, GoTocUHTE3a, guerbe, epeKT Ha
CTaKNeHa rpaguHa, 030HCKa AynkKa,
KAMMATCKM NpoMeHn, GOCUHU ropurBa)

o pa3bupa 1 o0bjacHyBa Kpy*KeHeTo Ha BOAaATa U HEj3SMHOTO B/IKMjaHUe BO npupodaTta u
BP3 KMBUTE OPraHU3MMU.

o0 objacHyBa KPY!KHOTO ABUMKEHE Ha jarnepofoT U KUCNOPOAOT M Npeno3Hasa AeKa
$OTOCUHTE3aTa U AMLWIEHETO ja COYMHYBaaT OCHOBAaTa Ha LMKAYCOT Ha jarnepoj u
KMUCNopoA.

HaBeayBa npumepu Ha HeraTMBHM MOjaBM KaKo Nocieamua o4 HapylwyBarbe Ha
LMKIyCcUTe BO NpupoaaTa.

Mupammuam Ha ncxpaHa M NPeHoC Ha eHepruja
BO CMHLIMPUTE Ha UCXpaHa

(CMHLMPK Ha UCXpaHa, MPeXKM Ha UCXPaHa,
TpoduyKa Nnupamuga/nMpammaa Ha UcxXpaHa,
NpeHoC Ha eHepruja, eHepreTcka NnMpammnaa)

MM naeHTMdMKYBa M MMEHYBA YEHOBUTE HAa CUHLIMPOT Ha MCXpaHa M ja objacHysa
HMBHaTa MefycebHa NOBP3aHOCT NPEKY MCXpaHaTa.

Pe3nmunpa feKka mpekuTte Ha UCXpaHa ce U3rpageHn o4, MHOTY CUHLIMPU Ha UCXPaHa Kou
ce UcnpenieTeHn 1 3aBUCHU e4HU 04, APYTH.

M nojacHyBa XMEPAPXUCKUTE HUBOA BO CUMHLIMPOT Ha MCXpPaHa, BO MMpammpaTta Ha
MCXpaHa U BO eHepreTckaTa Nnupammaa.

OnuuwyBa KaKo ce BPLUX MPEHOC Ha eHeprujata HU3 CUHLIMPOT Ha UCXPaHa, OAHOCHO
nMpammnaaTa Ha UCXpaHa U eHepreTckaTa NMpamuaa.

BnAnjaHne Ha Ha YOBEKOT BP3 KMBOTHATA
cpepmHa
OAapxnms pasBoj

(3aragyBatrbe Ha BO3AyX, 3aragyBatbe Ha
BOAUTe, eyTpoduKaLmja, 3aragyBarse Ha

OnuwyBa BUAOBM Ha 3aragyBarbe Ha BO34yXOT, BOAATa M MoysaTa M MpaBu BPCKa CO
KAMMATCKUTE NPOMEHM.

ObjacHyBa nNpomeHa Ha KAMMATCKuTE M OMO/IOWKWTE YC/IOBM KOM ja HapyllysaaT
610/10lWKaTa pamMmHOTE KA BO Npupoaarta.

[aBa npeanosy Ha MepKM 3a 3alUTUTA Ha KMBOTHATa cpeaMHa 3a ybnaxysarbe Ha
KMMATCKUTE MPOMEHM.
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nousa, 6MO/OLLIKa pamHOTEXa BO NpMpoaaTta, | e Pa3nnKysa NO3UTUBHM 04 HEraTUBHM BAIMjaHM]ja HA YOBEKOT BP3 }KMBOTHATa cpeamHa.

MEPKM 3a 3alUTMUTA Ha XXMBOTHATA CpeanHa, e TonKysa NouM OAPKANB Pa3Boj U 1 pa3bupa Tpute ctonba Ha oAPKINBMOT Pa3BO;j.
OAPXKANB Pa3Boj, COLuMMjaneH, EKOJIOLIKN U e [Ipeno3Hasa NpMMepM Ha O4PKAUB PA3BOj MU HUBHO AeNyBakbe Ha N0KAHATa 3aeHuMua
€KOHOMCKMU cTOND Ha oapXnue pa3Boj) N ONwTecTsoToO.

e OcmumcnyBa M KOPUCTU MHOBATUBHM U KpPeaTUBHU 0OMLM HA AenyBare 0f, acnekT Ha
OAPXANBOCT.

Mpumepu 3a aKTUBHOCTHU

e YuyeHuUUTE, NOAENEHM BO Manu rpynu/naposun, vM3paboTyBaaT MWMCAOBHM MAnM 3a KPy)KeeTo Ha Bogata U cBouTe M3PaboTKM
npe3eHTMPaaT Npes ocTaHaTUTE YYEHULM.

® YyeHnuuTe, NoLeNeHn BO Manun rpynu/napoBu, NocTaByBaaT eKCNEPMMEHT 3a Kpy»Kere Ha BogaTa. [pu Toa BO KecMyKa Co 3un 3aTBOpay
cTaBaaT Ma/IKy Ton/a BoJa M npexpambeHa cuHa 60ja. Kecnukata ja 3aTBapaat U ja nocTaByBaaT Ha 1aAHa NOBPLUIMHA (MPO30PCKO CTaK/0) 1
rv 3abenerkyBaaT npoLecuTe UCNapysare 1 KoHAeH3alumMja u dopmute Ha BogaTa: BOAA BO TeYHa arperaTHa coctojba n BoaHa napea.

e YuyeHuUUTE, NOAENEHN BO Maau rpynu/napoBu, UCTPaXKyBaaT Ha MHTEPHET U 04, eHUMKAoNeAMn U u3paboTyBaaT noctep nNpeseHTaumm 3a
LUMKNyCcUTe Ha BoAa, jarnepo v kucnopog. M3paboTeHnTe NocTepu rM Npe3eHTMPaaT npes CoyvyeHULUTe U 3aKnyvyBaaT AeKa CO KPYKereTo
Ha BOZATa Ce OAprKyBa BOAHMOT HanaHC BO NpMpoaaTa, a LMKAYCUTE Ha jarnepos U KMCAopOoA ce NOBP3aHM NPeKy ABa BaXKHW npouecu —
doTOCUHTE3a M AuLletbe.

e YyeHWUUTE CaMOCTOjHO BO pPabOTeH /IMCT, MONOJIHYBAAT LIEMATCKM MPUKa3 3a UMKAycUTe Ha BOAaA, jarnepos u Kucnopod. ToyHocTa Ha
O/ZrOBOpUWTE ja MPOBEpPYBaaT CO OCTAHATUTE YHYEHUUM U AUCKYTMPAAT 33 BaXKHOCTa Ha OBME NPOLLecH BO NpMpoaaTa.

e YuyeHMUUTE, MOAENEHM BO Manu rpynu/naposu, pewasaat npobiaemMcko npaiwarbe: ,30WTO KOAMYECTBOTO Ha jarnepos, AWOKCUZL BO
aTMocdepaTa e NocTojaHo?“. Pesyntatnute o4 UCTPaXKyBAHETO Ce AEKa jarnepos AMOKCUAOT y4ecTByBa BO GOTOCMHTE3aTa M € NPOAYKT BO
ANerbeTo. YYeHMLMTE M1 CNogenyBaaT pesyaTaTuTe Co OCTaHATUTE YYEHUUM, ANCKYTUPAAT U AoafaaT 40 3ae4HUYKO peLIeHMe.

® YyeHuuuTe nogeneHu BO Maau rpynv/napoBu MAn UHAMBUAYANHO FO NPecMeTyBaaT CBOjOT jarepoAeH OTNeYaToK NPeKy KopucTere Ha
OHANajH Ka/IKy1aTopu 3a jarneposeH oTneyaTok. MNpu Toa 3akayyyBaaT AeKa cuTe yfe noBeke MW NOMAJIKy HEraTUBHO B/MjaaT BP3 XKMBOTHaATA
cpeamHa 1 pasroBapaart 3a HAYMHUTE Ha KoM TUE MOMKE A3 ja HaManaT eMUCKjaTa Ha jarnepos AMOKCUA Koja ja Npeam3BMKYBaaT CO HAUMHOT
Ha XMBEEHE U AeNyBakbe BO OMLWITECTBOTO.

e YueHuuuTe, NnogeneHu BO Manu rpynu/naposu, M3BeayBaaT EKCNEPUMEHTU 33 OO0KaXKyBatbe Ha KUCeNU AO0XKA0BM, edeKT Ha CTaK/eHa
rpafvHa U TOMEee Ha MNONOBUTE KOM Ce HACTaHaTWM Mopagy KAMMATCKMTe npomeHu. MpeaTta rpyna ro uUcTpaxysa BAWjaHUMETO HA KuUcen
pacteop (100 mL ankoxoneH ouet pactsopeH co 100 mL Boga) Bp3 cakCUCKO pacTeHWe BO BpemeTpaetrbe o4, 5 aeHa. Kucenmot pactsop e
3aMeHa 3a Kucen goxa. KoHTpoAHOTO pacTeHMe ro TpeTupaat co obmyHa Boga. YueHuumTe Tpeba aa 3abenerkart AeKa Kucenute AoXKA0BU M
YHULITYBAaT INCTOBMTE M LBETOBUTE N A0BEAYBAAT [0 Cyllere Ha pacTeHWeTo. BropaTa rpyna nsseaysa ekcnepmmeHT 3a edeKT Ha CTakNeHa
rpagvHa. 3a Taa Uen KOpUCTaT ABe NAACTUYHU WKULWMHa CO 3aTBOPaY. HM3 3aTBOpayYoT BMeTHyBaaT TepmomeTap. MpBoTo Wwulle e npasHo, a
BO BTOPOTO LWIMLLE A0AaBAAT coAa bUKapboHa M aNKoxoneH oueT 1 6p30 ro 3aTeapaart. MNaacTMYHMTe WKKHa MM NOCTaByBaaT e4HO 40 APYro
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M KOH HMB HaCco4vyBaaT BK/1ly4eHa CBETU/IKa. yHeHVILI,VITe ja OTYUTYBAAT TeMNepaTypaTta Ha TEPMOMETPUTE HA MOYETOKOT Ha eKCNePUMEHTOT U
TemnepaTtypata Ha TEpPMOMETPUTE MO UCTEKOT Ha 5 MUHYTU. YUeHMUMTE 3aKNydyBaaT AeKa BO LUMLLETO Koe coapu coga bukapboHa 1 ouet
ce co3AaBa jarfepoa AMOKCUA KOj ja MOKavyyBa TemnepaTtypaTa BO LWMLIETO MHOTY NOBP30 OTKO/IKY BO LUMLLETO KOe MMa CaMo Bo3AayX. TpeTaTta
rpyna usseayBa eKCnepmMeHT 3a Toneke Ha MpPa3oT Ha NoaoBuUTe. 3a Taa Lien 3emaart [Be Yalluv U M MOAHAT Co BoAa A0 oKoy 2/3 oA YalarTa.
EaHo napye mpas cTaBaaT BO BoJaTa BO NpBaTa Yalla. Bp3 BTopaTa Yalla cTaBaaT MeTasiHa MpeXuyKa UM APBEHU CTanuynkba U BP3 HMB o
nocTaByBaaT BTOPOTO napye mpa3. Co mapKep ro 3abenexyBaaT HUBOTO Ha BOoAaTa BO YawwuTe. pBaTa Yalla ro NpeTcTaByBa MpasoT BO
MOPpETOo, a BTopaTa Yyalla ro npeTcrtaByBa KOMHEHWOT mpa3. OTKaKo Ke ce CTOMM MpasoT, NOBTOPHO ro OTYMTyBaaT HMBOTO Ha BOoAaTa BO
yawuTe. YueHMumuTe goaraaTt A0 3aK1y4YOK AeKa HMBOTO Ha BoAaTa BO BTOpATa Yalla LWTO ro NpeTcTaByBa KOMHEHNOT MPas € NOBUCOKO U TOj
€ NpuyMHaTa 3a 3ronemMyBarbe Ha HUBOTO Ha BoAaTa BO MOPUHATa U OKeaHuTe.

YyeHnuute, nogeneHu Bo Maau rpynu/naposu, UCTPasKysBaaT Ha MHTEPHET 3a 030HOT, O30HCKaTa 06BMBKA M O30HCKUTE AynKu. CBouTe
NCTpaKyBakba r'M NpeseHTUpaaT Npes ocTaHaTUTe YYeHUUM U goaraaT A0 3aK/Yy4YOK AeKa HajroIeMo OLITeTyBake Ha 030HCKaTa 06BMBKa U
nojaBaTa Ha O30HCKWM AYMKK € NPEKYMEPHOTO Kopuctere Ha GOCUAHN FopumBa.

YyeHuuuTe, NnogeneHn Bo manu rpynn/naposu, KpempaaT CUHLIMPU Ha UCXPaHa, MM 03HadyBaaT Y1eHOBUTE Ha CUHLIMPOT Ha UCXpaHa U ja
objacHyBaaT NOBpP3aHOCTa Ha YN1EHOBUTE NPEKY UCXPaHaTa.

YyeHnuute, nogeneHn Bo Manu rpynu/naposu, nonosiHyBaaT paboTeH NUCT CO MPEXKM Ha UCXPaHa U OTKPMBAAT AeKa MPEXUTE Ha UCXpaHa
ce M3rpageHun o4 MHOTY CUHLIMPM HA UCXPaHa KoM ce UCnpenaeTeHn U 3aBUCHU egHu o4 Apyrn. TOYHOCTa ja NpoBepyBaaT CO OCTaHaTUTE
yYeHULM.

YueHuumMTe Bo Nnaposu uM3paboTyBaaT WEMU HA MMPaMUAM Ha UCXPaHA U EHEPreTCKM NMPaMnan U AMCKYTMPaaT 32 HUBHUTE XMEPAPXMUCKM
HWBOAa, 3a NPEHOCOT Ha eHeprunjaTa U 3aKy4yBaaT AeKa eHeprujata ce HamasnyBa KaKo LUTO ce NpeHecyBa KOH KpajHUTe Y1eHOBM Ha CUHLIMPOT
Ha UCXpaHa UM NMpamuaaTa Ha ucxpaHa.

YyeHnuute, nogeneHm Bo Maau rpynn/naposu, UCTpaXKyBaar 3a NPUYMHUTE U NOCeAMUMTE O 3arayBatbeTo Ha BoAaTta, BO34yXOT M No4BaTa
M AWCKYTMpaaT 3a MepKMTe 3a HUBHa 3awTuta. CeKoja rpyna m3paboTyBa npeseHTauuja U M MpPe3eHTMpa pesyaTaTuTe of, CBOETO
NCTPaKyBakbe Npes, ocTaHaTUTE YYEHUUM.

YyeHmuuTe, nogeneHn Bo Maaun rpynn/naposu nMssedyBaaT eKCNepuMMEHT 3a 3arajyBatbe Ha BoAaTa CO BeluTadku fybpusa M nojasa Ha
eyTpoduKaumja. 3a Taa Len 3emaaT ABe NAACTUYHU WNWKHba. EAHOTO WuLwe ro noaHaT co BoAa 0f Yellma, a BTOPOTO LKMLe o NOJIHAT Co
BO/a O/l peKa, bapa unu esepue (og nprupoaeH n3eop). Bo AseTe wniMHba AoAaBaaT NoOJ0BMHA NaXKMUKa BellTayko fybpuso. Mo eaHa Heaena
3abenexyBaaT fieKa BogaTa BO BTOPOTO luMLIe e 3aMaTeHa (NoyHasne Aa ce pa3sMHOXKYBaaT anrn) u goaraat [0 3aK/NYUYOK AeKa BelTaykute
fybpurBa ro 3abpsane NpoLLECcOT Ha PAa3MHOKYBaHE Ha anruTe.

YyeHnuute, noaenieHn Bo manu rpynu/maposu, peliasaaTt npobsemMcku npallarba 3a 3arafyBarbeTo Ha BOJaTta, BO34yXOT M roysaTa M
npeanoxKyBaaT MepPKM 3a 3allTUTa. 3a 0Baa aKTMBHOCT YYEHULIMTE MOMKE Aa KOpUCTaT naen og 3eseHUom nakem.

Yyennuute, nogeneHu Bo Maaum rpynn/naposu, cnposeaysaaT yunaulHa KaMmnarba 3a MO3UTUBHUTE U HEraTUBHUTE BAMjaHMja Ha YOBEKOT
BP3 XKMBOTHaTa CPeAnHa CO Lie/l NOAUrHyBakbe Ha eKOJIOWKaTa CBECT Kaj CMTe yYeHWUM BO yYMAULITETO. 3a Taa uen, Aen of yyeHuuute
nspabotyBaat ¢pnaepu u Gpolwypu, aen M3pabotysaaT NapoaM KOW M 3aKayyBaaT Ha BUAHW MECTa BO YYMJIMLITETO, @ AeNl O YYeHuuuTe
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npeseHTUpaaT npeg ydyeHmuuTe oa Apyrute ogaeneHuja. lNMpu Toa 3aKnyvyBaaT AeKa HEraTUBHMUTE B/IMjaHMja HA YOBEKOT BO ronema mepa
npUAOHecyBaaT 3a NPOMEHA Ha KNIMMATCKUTE YC/I0BM M ja HapyLyBaaT 6Mo/IoWKaTa paMHOTEXa Ha NpMpoaaTa.

e YyeHUuUTe NoJeneHn Bo Manu rpynu/naposu UCTpaXKyBaaT 3a NOMMOT OAPXKANB Pa3Boj U HerosuTe Tpu cToNba: coumjaneH, eKoNOoWKN U
E€KOHOMCKM CTOND KaKo HOCUTENIN Ha OAPXK/IMBMOT Pa3BOj Ha OMLITECTBOTO. YUeHMUUTe goaraaT A0 3aK/YYOK [AeKa KBaJIMTETHUOT KUBOT U
OZIP’K/NINBMOT PasBoj ro 4YMHaT 36up oA coumjanHu akTopu (YoBeYKOTO 34paBje M HeroBaTa 6Hnarococtojb6a), eKOHOMCKU daKTopu
(nogobpyBare Ha EKOHOMCKMOT CTATyC Ha NyfeTo) U eKoNoLWKK daKTopwm (rpukaTa 3a XKMBOTHaTa cpeamHa).

e YyeHWuUTe NoaeneHn BO Manu rpynv/naposu pellasaat npobaemcko npaiambe: ,Kako Aa ro HanpaBume OApXKANBO HALLETO Xuseere”,
Npw WTO AUCKYTMPaaT 3@ aKTUBHOCTM KOM MOMKaT Aa Ce NPUMEHaT 04, acreKT Ha OAPXKANBOCT Kako Ha NMpUmMep: peunkanparbe, peynotpeba
Ha NPOAYKTU, KOPUCTEHE EKOJOLWKN TPAHCNOPT, ynoTpeba Ha eHepreTcko edbuKacHM anapaTu, oArneayBarbe Ha XpaHa, KynyBakbe XpaHa oj,
JIOKa/IHW NPOUN3BOAUTENIN, BOJIOHTMPAHE BO €KOJIOLKKN aKL MM, NPOLLETKN BO NPUPOAA, BO3EHE BeslocMneam u CNYHO.

e YyeHnuuTe nogeneHu BO Manau rpynu aobusaat pasnuuyHM 3adadu co uen Aa AobujaT nosBeKke uaen Kako Aa AenyBaaT MHOBATMBHO U
KpeaTMBHO 0A, acreKT Ha oAp»KAMBOCT. EaHa rpyna moxe ga pabotu Ha Tema ,,EK0i0WKU cynepxepou” Kage wTto Tpeba aa usbepar cBoja
eKo/IoWKa M1UcKja 1 aa pa3paboTaT NiaH 3a pellaBarbe Ha eKOJIOWKN NPean3BuLM BO CBOETO MECTO Ha KuBeere. [pyra rpyna moxe Aa
paboTu Ha OCMUCAYBabe Ha ,,EK0A0WKU OU3ajH HA yYuauuwimemo”, Kaae Wwro Tve Tpeba fa ro AusajHnMpaat CBOETO YHUMULLTE KaKo eKONOLLKK
npujaTHO MecTo. TMe MOXKe Aa pasMMCAyBaaT 3a HaYMHM KaKo Aa rvM 3adyBaaT eHepreTcKuTe pecypcu M BoaaTta, [ia MM WHTerpupaar
06HOBNMBUTE N3BOPU Ha eHepruja U Aa co3aaaat 3eneHn obnactu 3a yuyere. TpeTa rpyna moske aa noHyam "3esneHu peweHuja", oAHOCHO
[a AM3ajHMpaaT 1 NpeTcTaBaT NPOEKTU 3a pellaBatbe Ha 04PMKAMBU NPean3BMLM BO HUBHAaTA 3aeaHuLa. OBa MOXe [la BKAy4YyBa NPOEKTH 3a
yncTa OKOJIMHA, BOBelyBatbe Ha 06HOBANBU M3BOPU Ha eHepruja nam nogobpysarbe Ha 34paBjeTo Ha HaceneHMeTo. YeTBpTa rpyna Moxe Aa
paboTn Ha Tema ,,3eseHa MexHOos02uUja U UHOBAUUU“, Kaje LTO TMe MMaaT 3agadya Aa ucnpobat AurntanHu anaTkum (Mrpu, BUpTyenHa
peanHoCT, BelTayka MHTeAureHumja 1 4p.) co uen Aa ja Hay4yaT BarKHOCTa Ha O4PXKANBO KMUBEEHE U AeNyBatbe CO MOMOLL Ha TeXHOMOornjaTa
npw pellaBakbe Ha 04peAeHU eKOOWKN NPean3BULM.

WHKNY3UBHOCT, POOOBA PAMHONPABHOCT/CEH3UTUBHOCT, UHTEPKYNTYPHOCT M MEFYNPEOMETHA MHTErPALIMJA

HactaBHMKOT 06e36eayBa MHKAY3UBHOCT NPEKY BKAYUYYBakbe Ha CUTE YYEHWLLM BO CUTE aKTUBHOCTM 33 Bpeme Ha YacoT. MpuToa, 0BO3MOXKYBa
cekoe geTte Aa bmae KOTHUTUBHO M eMOLMOHANIHO aHraXXMpPaHO MPeKy KOopuUCTere Ha COOABETHU METOAMYKM npuogun (MHAMBMAYanusauwja,
andepeHumjaumnja, TMMCKa paboTa, coydeHUYKa noaapLuka). Mpu paboTaTta co yueHUUMTE CO NONPEYEHOCT NPUMEHYBa UHAMBMAYaNeH obpa3oBeH
naaH (Co NnpuaaroLeHun pesyaTaTv of yuYere U CTaH4APAM 33 OLEeHYBabe) M CeKorall Kora € MOXKHO KOPUCTU A0NOJHUTEIHA NOAAPLWKA 04 APpYTU
avua (AMYHM M 06pPa3soBHM acUCTeHTH, 06pPa3oBHU MeamnjaTopu, TYTOPU BONOHTEPM M NPodecroHaNUM og, yYMauwTaTa co pecypceH LeHTap).
PegoBHO M1 cieam cuTe yyeHUUM, 0COBEHO OHUE 04 PaHAMBUTE FPYNK, 33 A3 MOXKEe HaBPeMeHO A4a MM NaeHTUMKYBa TELLKOTMMTE BO YYEHETO, Aa
I NOTTMKHYBA M NOAAPXKYBA BO MOCTUIHYBaHETO Ha Pe3y/TaTUTe Of yYerbeTo.

lMpu peanmsaumja Ha aKTUBHOCTMTE HAaCTaBHMKOT €4HAKBO M TPETMPA M MOMUYMHATa M AeBOjUMHbaTa, NPU WTO BOAM FPUXKa 43 He UM A0AeNyBa
pofoBO cTepeoTUnHu ynoru. Mpu dopmupare Ha rpynute 3a paboTa HacTojyBa ga obe3bean 6anaHc BO ogHoC Ha nosaot. Mpu usbop Ha
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OOMONHUTENHN MaTepujaan BO HacTaBaTa KOPUCTM MAYCTPaLUMM U MPUMEPUN KOM Ce POAOBO M €THUUKU/KYATYPHO CEH3UTUBHU M MOTTUKHYBaaT

pPOA0Ba PaMHOMPABHOCT, OZAHOCHO NPOMOBMUPAAT UHTEPKYATYPAIN3aM.

CeKorall KOra € MOXHO HaCTaBHWKOT KOPUCTM UHTErpalmja Ha Temute/coapskuHute/nonmmTe npu naaHUpareTo U peanusaumjata Ha

HacCTaBaTa. l/IHTerpau,MjaTa OBO3MOKYyBa y4eHUUUTE Aa r' BKAy4aT NEPCNEKTUBUTE HA OAPYIrnUTE HACTaBHU NpeameT BO OHa WTO ro n3y4vyysaart BO

0BOj HacTaBeH NpeAMeT 1 [ia MM NoBp3aT 3HaeraTta 0, pasAnyHMTe 061acT1 BO eAHa LienHa.

OLEHYBAHE HA NOCTUIrAlATA HA YYEHULIUTE

3a 4a OBO3MOMKM yYyeHULMTE A3 T NMOCTUTHAT OYEKYBaHUTE CTaHA4APAM 33 OLLeHYBatbe, HACTaBHUKOT KOHTUHYMPAHO MM c/iegy akTUBHOCTUTE
Ha yYyeHuUMTe 33 Bpeme Ha Noy4YyBarEeTO U YYEHETO U NpMbupa MHPOPMaLMKM 33 HaNPeSOKOT Ha CEKOj YYEHUK. 3a YYeCTBOTO BO aKTUBHOCTUTE,
yyeHuumuTe fobusaat nospatHa MHGOpPMaLMja BO Koja ce YKarKyBa Ha HMBOTO Ha YCMEeLWHOCT BO peanusaumjata Ha aKTMBHOCTa/3agadyaTta u ce
[aBaaT HacoKu 3a nogobpysatbe (popMaTMBHO OLEeHyBakb€). 3a Taa Le/l, HACTaBHMKOT MM C/iegy U OLLEHYBa:

YCHUTE OA4roBOPY Ha Mpallarba NoCTaBeHM O HaCTaBHUKOT N 04, COyYEHULM,

WCTPKYBaUYKMTE aKTUBHOCTU NPU KOW YUYEHUKOT BPLIN Hab/byayBatbe, NpeasuayBatbe, cobuparbe NoAaToLmn, Mepere, eBUAEHTMPaHbE,
aHanu3a, npeTcTaByBarbe pe3ynTtaty (co Tabenu, anjarpamm, rpaduum), HUBHO NPE3EHTUPAHLE U U3BEKYBaHbE TOUHN 3aKAyHOoLM,
npaKkTMYHaTa n3Beaba Ha EKCNePUMEHTHUTE,

n3paboTKnTe (MNyCTpauumn, NpeseHTauumn, Mogenu u cn.),

NMUCMEHUTE M3BELUTaM CO NOAATOLM O, CNPOBEeAEHN UCTPaXKyBarba,

AOMallHUTe 3a4a4n n

0AroBOPUTE Ha KBU3OBU U KYCU TECTOBM LUTO CE AN Of NOyYyBaHEeTo.

Cnepereto M OUEHYBakeTO HA MOCTUrakbaTa Ha yYeHUUUTE COMAcHO CTaHAapAuTe 33 OLeHyBare OJ, HacTaBHaTa Mporpama 3a CeKkoja
aucumnavHa (Bruonoruja, Xemuja u du3nKa) oaaeneHo ro BPLUIM HACTaBHUMKOT KOj ja peanusmpa HacTaBaTa Mo COOABETHaTa gucumnauHa. Mo
3aBpLUyBatbe HA YYEeHETO Ha CeKoja Tema o4, AMCLMNAMHATA, YYEHUKOT AobmBa cymaTvBHa OpojuyaHa oueHKa 3a MOCTUrHATUTE CTaHAapAM 3a
oueHyBarbe. CymaTMBHATa OLLEHKa ce M3BeayBa Kako KOMBMHaumja o, pe3ynTaToT NOCTUTHAT Ha TeCT Ha 3HaeHe BO KOMBUHALM]ja CO OLeHKaTa 3a
HanpeayBatbeTO KOHCTAaTUPaHA NPEeKy Pas/IMYHUTE TEXHUKMU Ha GopmaTMBHO oueHyBare. CymaTMBHa OLEHKa ce M3BeayBa 3a NOCTUrakbaTa Ha
y4YeHMLUTE 3a CeKoja AUCUMNINHA 044€e/HO.

MoueToK Ha UMNAeMmeHTaumja Ha
HacTaBHaTa nporpama

UHcTutyunja/ Bupo 3a pa3eoj Ha obpa3oBaHMETO
HOCUTE/ Ha Nporpamara
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CornacHo uneH 30, ctas 3 o4 3aKOHOT 3a
OCHOBHO 0bpa3oBaHue (,,CnyxbeH
BECHUK Ha Penyb6auka CeBepHa
MakepgoHuja“ 6p. 161/19 n 229/20)
MUHUCTEPOT 32 06pa3oBaHMe U HayKa ja
AOHece HacTaBHaTa nporpama no
npeamertot [1pupodHu Hayku 3a VI
oapeneHue.

6p.

roamHa

MuHucTep 3a 06pa3oBaHMe U HayKa,
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