Ha ocnoBy unana 67. ctaB 1. 3akoHa 0 OCHOBaMa cucTeMa oOpa-
30Bama ¥ Bacrmurama (,,Ciyx0enn mracauk PC”, 6p. 88/17, 27/18 —
np. 3axoH, 10/19 u 6/20),

MuHuncTap NpocBeTe, HayKe U TEXHOJIOUIKOT Pa3Boja JOHOCH

INPABHUJIHHUK

o nonynu [IpaBuiiHNKA 0 MUIaHY W IPOrpaMy HACTaBe U
yuerma rUMHAa3H1je 32 yYeHHKe ca Noce0HUM COCOOHOCTHMA
3a cnopTt

Unan 1.

V IlpaBwiIHUKY O IUIaHY M IpOrpaMmy HacTaBe W ydera T'MMHa-
3Wje 3a yYEHHUKE ca MOCeOHNM crocoOHocTUMA 3a cnopT (,,CiryxOeHn
macHuk Pemybmuke Cpbuje — [IpocBetHu miacauk”, 6poj 7/20), mo-
Clle TIporpamMa HacTaBe 3a IIPBH pa3pef, A0Aaje ce MporpaM HacTaBe 3a
IpYTH pa3pel, KOjH je OALITaMIIaH y3 OBaj MPaBHJIHUK W YMHU HETOB
CacTaBHU JIE0.

Unan 2.

ITnaH 1 mporpam HacTaBe M yueHa OCTBapyje ce U y CKIay ca:

1) IIpaBriIHUKOM O IUIAHY M IIPOrpaMy HAcTaBe U ydema 3a THM-
Ha3ujy (,,Cayx0enn macauk PC — IlpocBetHu miacuuk”, 6p. 4/20,
12/20, 15/20, 1/21 n 3/21), y neny Koju ce OQHOCH Ha IUIAH U IPOrpam
HACTaBe U yueHa 3a NPEeIMETe 3a APYTH pa3pes

(1) ommurrer Tumna:

— CpIICKH je3WK U KEbHKEBHOCT;

— Marepmu je3UK U KIbHKEBHOCT;

— CprIicku Kao HEeMaTepmH je3UK;

— IIpBu cTpany jesuk;

— pyru cTpaHHu je3uk;

— T'eorpaduja;

— Bbuonorwyja;

— Maremaruka

— PauynapcTtBo 1 nHpOpMATHKA,

— OU3HYKO M 3APABCTBEHO BaCIIUTAIHE;

— I'pahancko Bacmurame;

(2) npuponHo-mMaremaruukor cmepa — Mcropuja;

3) IIpaBUIHMKOM O HACTABHOM IUIaHY M IIPOrpamy IpeMeTa Bep-
cka Hacrtasa (,,[[pocBeTHr rmacHuk”, Op. 6/03,23/04, 9/05 u 11/16).

UYnan 3.
OBaj MpaBUJIHKK CTyIa Ha CHAry OCMOT JaHa Of JaHa 00jaBJbHU-
Bama y ,,CiayxOeHom rmacHuky Pemybmuke Cpbuje — [IpocBeTHOM Iita-
CHHKY”, a IpuMemYje ce ox mkoncke 2021/2022. roguHe.

IMPOI'PAM HACTABE U YUEIbA 3A IPYTH PA3PE]]
TMMHA3UJE 3A YYEHUKE CA IIOCEBHUM
CIIOCOBHOCTHUMA 3A CIIOPT

1. IWJBEBU OINIITEI CPEABET OBPASOBABA 1
BACIIUTABA CV:

— pa3B0oj KJbYYHUX KOMIIETCHIMja HEONMXOAHUX 3a Jajbe 0Opaso-
Bamke M aKTHBHY YJIOTY Tpal)aHiHa 3a )KHBOT y CABPEMEHOM JIPYIITBY;



— 0CIIOCO0JbaBAKE 32 CAMOCTAIHO JOHOLICH:E OIUIyKa 0 M300py
3aHMMama U Jajber 00pa3oBamba;

— CBECT O BAYKHOCTH 37IpaBiba U Oe30e1HOCTH;

— ocroco0sbaBame 3a pellaBambe NpodieMa, KOMyHHKaLHjy |
TUMCKH paj;

— INOLITOBAaKkE pacHe, HAllMOHANHE, KYITYpHE, je3HdKe, BEepCKe,
pozHe, TOJIHE U y3pacHe PaBHOIPABHOCTH, TOJIEPAHIIMje M yBaXKaBarba
Pa3IMIUTOCTH;

— pa3BOj MOTHBAIHje ¥ CAMOWHHIIM]ATUBE 32 YUeHhe, 0CII0Co0Iba-
Bambe 32 CAMOCTAJIHO y4ee, CIIOCOOHOCT CaMOBPEIHOBAbA M M3paxKa-
Bama CONCTBEHOI MUIIBCH:A;

— TIyH MHTEJICKTYaJHH, €MOLMOHAJHH, COLUjalHH, MOPAIHH U
(U3MUKY Pa3BOj CBAKOT y4YEHHKa, Y CKJIaly ca BErOBUM y3pacTOM, pa-
3BOjHHM IOTpebamMa M HHTEPECOBABUMA;

— pa3Boj cBeCTU O ceOH, CTBapaJaYKUX CIIOCOOHOCTH U KPUTHY-
KOT' MUIIJBEHHA;

— pa3BHjambe HEHACWIIHOT MOHAIIakha U YCIIOCTaBIbabe HyJITe TO-
JIepaHIlije mpeMa HaCHJby;

— pa3BHjame CBECTH O 3HAUajy OAPXKHMBOT Pa3Boja, 3alITUTE H
OYyBama IPUPOJIE U KUBOTHE CPEANHE U SKOJIOIIKE ETHKE;

— pa3BHjame MO3UTHBHUX JbYJCKHUX BPEIHOCTH;

— pa3BHjambe KOMIICTEHIHUja 32 pa3yMeBame U IOLITOBAE JbYA-
CKUX IIpaBa, rpahaHckux cio0ona M CIIOCOOHOCTH 3a JKHBOT y JEMO-
KpaTcKH ypeh)eHOM U MpaBeTHOM JPYLITBY;

— pa3BHjame JUYHOT W HALMOHATHOT HJCHTHUTETA, Pa3BHjame
cBecTH u ocehama nmpunagHoctu Permyonmuuu CpOuju, MOMTOBAKE U
HETOBAbE CPIICKOT je3WKa W MaTepmer je3HnKa, TPaJuluje U KyIType
CPIICKOT HAapoJia U HAIIMOHAJHHUX MambHHA, Pa3BHjabe HHTEPKYNITypaj-
HOCTH, TOLITOBAKE M O4yBare HAIMOHAIHE M CBETCKE KylTypHe Oa-
IITHHE.

2. OIIITE YIIYTCTBO 3A OCTBAPUBAIE ITPOI'PAMA
HACTABE U YUEIA OBABE3HUX ITPEJJMETA

1. TIporpamu OpHjeHTHCAHU HA MIPOLIEC U UCXOJIE YUCHha

CrpykTypa Iporpama HacTaBe M y4ema CBUX O0aBEe3HHUX Ipel-
MeTa je KOHIMIIMpaHa Ha UCTH HayWH. Ha moderky ce Hanasum nusb
HacTaBe M ydema IIpeIMeTa 3a CBa YeTHPHU pas3pela OIIITEr CPeImber
obpasoBama U BacmuTama. I3a nuiba ce Hauase OIIITa NPEAMETHA U
cnenuuYHE MpeMeTHEe KoMIeTeHnrje. Y Tabelu Koja cieu, y MpBoj
KOJIOHH HaBEJICHH Cy CTaHAapIu Koju cy yTBphEeHHU 3a Kpaj oO0pa3oB-
HOT IMKIyCa, a KOjH Ce JCIMMUYHO WIIM Y TOTIYHOCTH TOCTHXKY Ha
Kpajy paspena, y Apyroj KOJIOHH aTH Cy MCXOIM 3a Kpaj paspena, a y
Tpehoj ce Hanmase Teme/00nacTy ca KJbyYHHM MIOjMOBHMA caapxkaja. 3a
npenMeTe Koju HeMajy yTBpleHe cTaHmapie 3a Kpaj cpeamer obpaso-
Bama, y Tabenu He nmoctoju oarosapajyha xoiona. Hakon tabene ciene
IpEnopyKe 3a OCTBApHBAbE HACTABE W yUeHa MpeAMeTa IMOJ Hacio-
BOM Ynymcmeo 3a Ou0aKmuuKo-memoouyKo 0Cmeapusare npocpama.
[pahemwe HanpenoBama U OliCHUBakhe MOCTUrHYha yueHuka je hopma-
THBHO ¥ CYMaTHUBHO U peanusyje ce y ckiany ca [lpasuinukom o oye-
FUBAY YUEHUKA Y CpeOrbeM 00pas06ary U 8ACHUMaryy, a 'y OKBUPY
Vnymemea 3a 0u0axmuyko-memoouuko ocmeapusarse npozpama Ha-
Ja3e ce Tmpernopyke 3a npaheme U BpeAHOBambe MOCTHrHyla yueHHKa y
OIHOCY Ha crelu(HUIHOCTHU JaTOT IPEAMETa.

CBH Hporpamu HacTaBe M y4ueHa 3aCHOBAaHH Cy Ha OINIUTHUM IU-
JbEBHMA U UCXOIMMa 00pa3oBama U BaCIUTamka U NOTpedamMa y4eHHKA.
YemepeHn Cy Ha TIPOLEC M MCXOJIE y4erba, a He Ha caMme cajpikaje Koju
caza umajy apyraunjy ¢yskimjy u 3Havaj. Canmpxaju cy y (QyHKOHjH
OCTBapHBarba MCX0Ia Koju cy HedUHUCAHN Kao (DYHKLHOHAIHO 3HAME
YHEHHUKa TaKo Ja NoKa3yjy mra he yueHHK OUTH y CTamy Jla YUHHH, TIpe-
Iy3Me, u3Beze, 00aBH 3axBabyjyhu 3HAWUMa, CTABOBMMA M BEIITHHAMA
KOje je rpaauo ¥ pa3BHjao TOKOM jeIHE TOMMHE y4era KOHKPETHOI Ha-
cTaBHOr npexmera. OBakO KOHIMIIMPAHHU IIPOTpaMH IOpa3syMeBajy a
OCTBapeHOCT UCXOJla BOIH Ka pa3BHjamby KOMIIETEHIHja, X TO KAaKO OIl-
IITUX U crieluUIHAX MPEAMETHHX, TAKO H KJbYYHHUX. [IperneioMm ucxo-
Jia KOJH Cy JJaTH y OKBHPY IOjS[IMHUX IPOrpaMa HaCcTaBe U y4erha MOXKe
ce BUJIETH KaKo Ce IOCTaBIbajy TEMEJbU Pa3Boja KIbYYHHUX KOMIIETCHIHja
KOj€ KEeIUMO J]a YICHHIN UMajy Ha Kpajy OIIITET CPeNbETr 00pa3oBama.

Ha myTy ocTBapHBama IiMjba U UCXOJIa, yJIOra HACTABHUKA j€ BPJIO
Ba)KHA jep MpOorpaM Ipyka MpocTop 3a cioboxy u3dopa U MOBE3NBAHE

cajJprkaja, METO/Ia HACTABE M Y4CHa U aKTUBHOCTH y4yeHHKa. OpujeH-
TalWja Ha IpOLeC yuerma U HCcXofe OpHra je He caMo O pe3ylTaTHMa,
Beh M HaYMHY Ha KOjU C€ y4H, OAHOCHO KaKo Ce rpajy U MOoBe3yje 3Ha-
BE y CMHCIICHE IIeMHE, KaKo Ce pa3BHja Mpexa MOojMOBa M MOBe3yje
3HaWE Ca MPAKTHYHOM IIPUMEHOM.

IIporpamMu HacTaBe U y4era, HACTABHUIMMA CY IOJa3Ha OCHOBA
U MeJaroliKo MoJNa3uIlITe 32 pa3BHjabe HACTABE M YUCHa, 3a IIaHUpa-
€ TOMHMIIBHX U ONMEPATHBHHUX IIIAHOBA, KA0 U HEMOCPEIHY HPHIIPEMY
3a paj.

II. ITpenopyke 3a mIaHUpame HACTABE U YUEHA

OO6pa30BHO-BacIMTHA IIpaKca je CIOXKEHA, NPOMEHJbUBA H HE
MOXKe ce 10 Kpaja W JeTajbHO yHampe[ npeasuaetd. OHa ce onsuja
KpO3 AMHAMUYHY CIpery MeyCoOHHX OIHOCA U Pa3IMYUTHX aKTHBHO-
CTH y COLIMjaTHOM U ()M3UYKOM OKPYKEHY, Y JeAHHCTBEHOM KOHTEKCTY
KOHKPETHOT OZIeJbeHba, KOHKPETHE LIKOJIE M KOHKPETHE JIOKAJIHE 3ajel-
HUIE. 3aT0, YMECTO M3pa3a pealn3oBaTH mporpam, 6osbe je pehu na ce
Ha OCHOBY JIaTOr' IIporpaMa IUIaHUpPajy U OCTBapyjy HacTaBa U y4ere
KOjU OATOBapajy KOHKPETHUM HoTpebama ydeHuka. HacraBa Tpeba na
00e30e11 CUI'ypHY, NOACTULAjHY M MOApKaBajyhly cpenuHy 3a yderme
y K0joj ce Heryje arMocdepa HHTEpaKIHje U OHOC yBakaBamba, capaj-
1€, OATOBOPHOCTH U 3ajeAHUILTBA.

TMonasehn ox naTux MCxofa y4derma M KIbYYHHX IIOjMOBa cajp-
’Kaja, o]l HACTAaBHHKa C€ OYEKYje [1a JIaTH IPorpaM KOHTEKCTyalusyje,
OIHOCHO 712 MCIUIAHMpPA HACTaBy U yuewe IpeMa rnorpedama oziesberma
nmajyhu y BUIy KapaKTepHUCTUKE YUSHHKA, HACTaBHE MarepHjaie Koje
he KOpUCTHUTH, TEXHHYKE YCIIOBE, HACTaBHA CPENCTBA U MEIHje KOjuMa
IIKOJIAa PACIIOjIaxe, Kao U JIPYyre pecypee LIKOJE U JIOKaJIHE CPeAnHE.

IIpHiIMKoM IUTaHUpamka HACTABE U YUeHa MOTPEOHO je PyKOBOIH-
TH ce:

— MHJIMBHYaJHUM pa3inkaMa Mel)y yueHuuma y noriey Hauu-
Ha yuera, TeMIIa yuera 1 Op3HHe HallpeoBamba;

— MHTETPUCAHUM IIPUCTYIIOM y KOjeM MOCTOjH XOPHU3OHTAlIHA U
BEpPTHKAJIHA [IOBE3aHOCT YHYTap HCTOI HpeAMETa M pasiM4YUTUX Ha-
CTaBHHX Ipe/IMETa;

— NapTULUIIATUBHHUM U KOOIIEPATUBHUM AKTUBHOCTUMA KOje OMO-
ryhaBajy capanmy;

— aKTUBHHUM M HCKYyCTBEHUM METOZIaMa HACTaBE U YueHa;

— yBa)KaBamkEM CBAaKOJHEBHOT MCKYCTBA U 3HaMba KOje j& YUCHHK
M3rpayo BaH LIKOJIC, IOBE3UBAKEM aKTUBHOCTH M CajipXKaja yuema ca
’KUBOTHAM HCKYCTBHMA YYCHHKA W TOACTUIAHEM MPUMEHE Hay4deHOT
U CBAaKOJHEBHOM >KHBOTY;

— HETOBabEM PAJIO3HATIOCTH, OJP)KABAKEM M IOACTULAKHEM HH-
TepecoBama 3a YUCHE U KOHTHHYHPAHO Ca3HABambE;

— PEIOBHHM M OCMHUIIUBEHUM MPUKYIBAKEM PEICBAHTHHX IO/~
TaKa O HalpelOBaby YUCHHKA, OCTBapHBaby HCXO/a yUCHha H MOCTHUI-
HYTOM CTEIIeHY Pa3B0ja KOMIIETEHIIHja y4EeHUKa.

Ionazehu on matmx mcxona, HACTaBHHK HajIpe, Kao M IO caja,
Kpenpa CBOj TOAWIIKH (TIO0ANHN) IJIaH pajia U3 Kora KacHUje pa3BH-
ja cBoje omeparuBHe IUTaHoBe. Kako cy mcxomu neduHHCAHU 3a Kpaj
HACTaBHE TOIMHE, HACTABHUK Tpeba 1a MX ONepalioHaNIn3yje MpBo y
OIICpaTUBHUM IUIAaHOBHUMA, a IIOTOM W Ha HUBOY KOHKPETHE HACTaBHE
jenunuie. Ox mera ce o4eKyje Ja 3a CBaKy HaCTaBHY jelUHUILY, Y (pa3zu
IUIAHUpaha U IMHCama HNpUIpeMe 3a 4ac, NedUHHUIIe MCXOAe 3a 4ac
KOjH BOJIE Ka OCTBapHBarby HCX0/a MPOIMHCAHUX POTPaMOM.

Ipu nnanupamy Tpeda, Takole, UMaTH y BHIY Jia C& UCXOIH pa-
3nmuKyjy. Heku ce nakimie u Opike MOTY OCTBAapHTH, aiH je 3a BehuHy
ucxona NoTpeGHO BUILIE BPEMEHA U BUIIE PA3INYUTHX aKTHBHOCTH.

TToceOHy makiby TOKOM HENOCPEeHE MPHUIIPEME 3a HACTaBy Tpe-
6a NOCBETUTH ITaHUpaKy U U300pYy METOAA M TEXHHKA, Ka0o U 00JIHKa
pazna. tbuxoB u300p je y Be3u ca HCXOAMMA yuera M KOMIETCHIIHjaMa
KOje ce jKeJie Pa3BHTH, a OIroBapa HPHPOAU IpeAMETa, KOHKPETHHM
caJpkajuMa U KapakTepHCTHKaMa yJIeHHKa. Y TOM CMHCIY Ha HaCTaB-
HMKY je Ja OCMHIIUbaBa Pa3HOBPCHE aKTHBHOCTH, KaKO CBOj€, TaKO U
AaKTHBHOCTHU yueHHKa. OUeKyje ce Ja yUeHHIH Y TOOpO OCMHIBEHUM
U Pa3HOBPCHUM aKTHBHOCTHMA HACTAaBE Pa3BHjajy CBOje KOMIIETCHLIM]C
[EJI0KUBOTHOT Y4YCHa KPO3 CAMOCTAHO MPOHATAKEHE HHPOpPMAIHja,
KPUTHYKO pa3Mmarpare, 00pajy IoJaraka Ha pa3idyuTe HaYuHe, npe-
3€HTallMjy, apIryMEHTOBaHY AUCKYCHjy, NOKa3UBAHb€ HHHIMjaTHBE U
CIPEMHOCTH Ha aKIHjy.



Opn HacTaBHHKA ce OYeKyje Ja KOHTHHYHPAHO MPaTH U BpenHYyje
CBOj pajl M 1O MOTPeOU M3BPILHM KOPEKLHje y CBOM JaJbeM IUIaHHpa-
Y. Tpeba umarH y BUIy /ia c€ HEKe IUTaHHpaHEe aKTUBHOCTH Y IPaKCH
MOTY IOKa3aTH Kao HeoArosapajyhe 3aro mro cy, Ha mpuUMep, HCION
WM W3Ha] MOTYhHOCTH y4yeHHKa, He 00e30elyjy ocTBapuBame ncxoaa
y4ema, He JOIMPUHOCE Pa3Bojy KOMIIETCHIIU]a, HE OJr0Bapajy caupixajy
uta. KibyuHo nuTame y u300py METozia, TeXHUKa, 00JIMKa paja, aKTHB-
HOCTH y4YEHHKa U HACTABHHKA jeCTe Ja JIM je HEIITO PEJICBAHTHO, YeMY
TO CIIy’KH, KOje KOTHUTHBHE IIpoLiece KOJl yueHnKa noacruye (ca poky-
COM Ha MOJICTHI[aK¢ KOTHUTHBHHX TPOLieca MUIIbEHa, yueHa, mamhe-
’Ba), KOjIM HCXOMMa U KOMIIETCHIMjaMa BOIH.

111 TTpenopyke 3a npaheme U BpeAHOBAkE HACTABE H YUCHa

IIpaheme 1 BpenHOBamE je 1e0 NpodecHoHaTHe yIore HACTaBHH-
ka. Ox mera ce o4eKkyje 1a KOHTHHYHPAHO MPATH U BpeaHyje:

— IPOLIEC HACTABE U yueHa,

— MCXOJIe yUema U

— cebe U cBOj pa.

OpHjeHTHCAHOCT HOBUX NPOrpaMa HACTaBe U y4era Ha UCXOAE U
npouec yyema oMmoryhana:

— 00jeKTUBHH]E BPEIHOBamkhE MOCTUTHYha yYeHHUKa,

— OCMHUILJbABAKE PA3IMUYUTUX HauMHa Npalierba U OLehHBaba,

— nudepeHuupame 3a1araka 3a npaheme n BpeIHOBAMBE yIEHHY-
KUX nocturayha u

— 0ospe mpaheme nporeca yuema.

[Ipaheme HampemoBama U OLCHHBAaKE MMOCTHrHyha ydeHHKa je
(opMaTHBHO M CyMaTHBHO U peaiu3syje ce y ckiany ca [Ipagunnukom o
OUYerUBAMY YHEHUKA ) CPeOreM 00pazosary U eacnumarsy. Y HacTa-
BU OPHjCHTHCAHO] Ha OCTBApHBAIbE MCXOa YUeHa BPEIHY]y Ce U Mpo-
[IeC yuera M pe3yiTard yucwa. [lopen yoOudajeHnx HaunHa npahema
U OLICHHBaba yYCHUKA ITyTEM YCMEHOI M MHMCMEHOT HCIHMTHBamba Koje
naje HajOoOJbU YBUI y pe3yaTaTe y4era, I0CTOje U MHOTH JPYTU Ha4yH-
HH KOje HacTaBHHMK MOXke U Tpeba 1a yrnorpeOibaBa Kako OM 00jeKTHB-
HO TIPOIIEHHO HE caMo pesynrare Beh U mponec yuema. Y TOM CMHCIY,
HyTeM IIOCMaTpama, OH MOXE Ja Ipard ciefehe Iokasaresbe: HauuH
Ha KOjH YYCHHK YYEeCTBYje Y aKTUBHOCTHMA, KaKo NPHUKYIUba MOIATKE,
KaKo apryMeHTyje U JOHOcH 3aKibyuke. [ToceOHO nOy31aHM 10Ka3aTesbu
Cy KBAIHTET NMOCTABJLCHUX MHTaka, CIIOCOOHOCT N1a ce Hahe Be3a Mehy
nojaBama, HaBolhere prMepa, CIIPEMHOCT J1a C€ IIPOMEHN MHUIBEHE Y
KOHTAKTy Ca apryMEHTHMa, Pa3JIMKOBake YMILCHHIIA O] MHTEPIIPETaLH-
ja, U3BOheme 3aKkJbyyaka, IPUXBATakE JPyradrjer MHUIUbCHA, TPUMe-
IbUBabE, Npeulhatbe MocieuIa, 1aBambe KpeaTHBHUX pelera. [Topern
TOra, HaCTaBHMK MPATH U BpeIHYje Kako yueHHuIu melhycoOHo capalyjy
y HpoLECY yueHha, KaKo pellaBajy cykobe MHUIIIbEHA, KAKO jeIHU JIPYyTHU-
Ma IIOMaXKy, [Ja JI1 UCII0JbaBajy WHHULIMjATHBY, KAKO MPEBA3UIIa3e TEIIKO-
he, 1a J11 OKa3yjy KPUTHYKO MUILIUBEHE YMECTO KPUTHIIM3aM.

Kaxko HH jefiaH 0/ MO3HATHX HAYMHA BPEAHOBAHha HHjE CABPIILCH,
HOTPeOHO je KOMOMHOBATH DPAa3iM4YMTEe HAYMHE OLCHHBAKA. JEIUHO
TaKo HACTaBHHK MOXKE Ja cariesia ciabe u jake cTpaHe ydeHuka. [Ipu-
JIMKOM CBaKkoI' BPEIHOBamba IIOCTUTHyha MOTPEeOHO je YYeHUKY AaTh
MoBpaTHy MH(GOPMAIHjy Koja TIOMaxke Ja pa3yMe Ipelrke W mo0oJblna
CBOj pe3ynTar u yuewe. [loBparHa nHpopmanuja Tpeba na Oyae yBpe-
MEHEeHa, JaTa TOKOM HJIM HEeMOCPEIHO HAaKoH o0aBbarba HEKEe aKTHB-
HOCTH; Tpeba na Oyje KOHKpEeTHa, /1a ce OHOCH Ha aKTHBHOCTH H IIPO-
JYKTE y4EHHKa, 8 HE Ha BeTOBY JINYHOCT.

[Ipaheme HampenoBama yYCHHKA 3alOYHIGE WHUIMjATHOM IPO-
[IEHOM HMBOAa Ha KOME C€ OH HaJla3W M y OJHOCY Ha Koju he ce mpo-
LEHHBATH KBETOB JIaJbl TOK HampenoBama. CBaka akTHBHOCT je 100pa
NPHJIMKA 32 POLIEHY HAaNPEI0Bamba 1 laBame MoBpaTHe nHpopManuje,
a yyeHHKe Tpeba 0croco0spaBaTé U 0XpaOpHBaTH Jia MPOLEHY]y COIl-
CTBEHH HalpelaK y OCTBapUBaby MCXOla MpeaMeTa, Kao M Hampenak
JPYTHX y4CHHUKA.

VYueHnke Tpeba KOHTHHYHPAHO, Ha Pa3IM4YUTe HAYMHE, OXPadpH-
BaTH [1a pa3MHIILbajy O KBAJIMUTETY CBOT pajga M O ToMe IuTa Tpeba jaa
npexy3My aa Ou cBOj pan yHampemin. Pesynrare nemokynHor mpahe-
Bha M BpEIHOBama (NPOLEC yuermha U HacTaBe, UCXOJE yuema, cebe u
CBOj pajl) HACTABHHK y3HMa Ka0 OCHOBY 3a IUIAHHPAhE HAPECAHHX KO-
paka y pa3Bujamby 00pa30BHO-BACIIUTHE TIPaKce.

HacraBy Cnopra u Tpenunra u Crnopra U 34paBjba MOTY peaji-
30BaTH HaCTaBHMIIM Ca BUCOKOLIKOJICKUX YCTAaHOBA M MHCTUTYTA.

3. OBABE3HU ITPEJJMETU

OU3UKA

[Tws yuema Dusnke jecte cTuname QyHKIMOHAIHE HAy4HE MH-
CMEHOCTH, 0CIOCO0JbaBahe yUCHUKA 33 yOUaBame U IMPUMEHY (pu3nd-
KHX 33aKOHa Yy CBaKOAHEBHOM JKHBOTY, Pa3BOj JIOTHUKOT M KPUTHIKOT
MHIUBEHA Y HCTPAKHUBABIMA (GU3HMIKNX (eHOMEHa.

OINIITA IMPEAMETHA KOMIIETEHIIUJA

Kpo3 ormiite cpeamOIIKOICKO yuemhe Gu3nke odekyje ce aa yde-
HHLY NOBEXKY (PU3HUKE 3aKOHE U IMPOLECe ca MPAKTHYHOM MPUMEHOM
M TaKo MOCTUTHY Hay4yHy ITHCMEHOCT Koja he uM omoryhuru npaheme
u xopumheme uHpopManuja y obnactu (Gu3MKe, UCKA3aHUX jE3UKOM
¢usuke (GU3MIKMM TepMHUHHMA, cUMOOIMMa, GopMysiamMa U jeaHaqH-
HaMa), TUCKYCH]y M JOHOLICHE OJUIyKa y Be3U C TeMama M3 00JIacTH
(bu3uKe, 3HAYAJHUM 32 MOjeMHIIA U IpymTBo. Ha mpBoM MecTy To ce
OJTHOCH Ha 6e30¢e/IHO pyKOBame ypehajuma, anatiMa 1 KOMEPIIHjaTHuM
MPOM3BOIMMA U Ha OpUTY O XKHBOTHO] cpeauHu. [lopen Tora, ouekyje
ce pa3BHjambe UCTPAXUBAYKOT OZHOCA IIpeMa OKPYXEmY Kpo3 eKcIIe-
PHMEHTAJIHH paji KOjUM ce YIIO3Haje HayYH! METO[, Kao M pa3yMeBame
HPHUPOJIC HayKe, HAYYHO-MCTPAXKUBAYKOT Pajia U IOAPKABAKBE JOIPH-
HOCa HayKe KBaJIMTETY )KHUBOTA IOjEANHIIA U Pa3BOjy IPYIITBA.

OCHOBHHM HUBO

VYueHnk objanmana I0jaBe | IPOIiece Ha OCHOBY MTO3HaBamba (u-
3WYKHMX BEIMYMHA M 3aKOHHTOCTH, pelllaBa je[HOCTaBHE IpoliieMe n
padyHCKe 3amaTke yodaBajyhu y3podHO-IIOCienudHe Bese, kopucrehn
SKCIUIMIMTHO JaTe MOJaTKe U Mepera; KOPHCTH MOjMOBE M Objalime-
a (DM3MUKKX 110jaBa 32 pa3MaTpambe U pelIaBabe IIMTamba BE3aHHUX 32
pa3BOj HayKe M TEXHOJIOTHje, KopHIiulierkha IPUPOAHHUX pecypca U ody-
Bam€ KUBOTHE CPEIMHE; MMOKa3yje CIPEMHOCT Ja e aHr'axyje U KOH-
CTPYKTUBHO JONPHWHOCH pellaBamy MpobieMa ca KojuMa ce cyouaBa
3ajeHUIA KOjoj TIpUIaja.

Cpeamu HUBO

VY4eHuk objamrmaBa W pelaBa CIOXeHHje (usnuke mpobieme,
padyHCKe M EeKCIIEpUMEHTANHE 3ajaTke u3ABajajyhm OuTHE monmatke
KOjU ce OJHOCE Ha JaTH mpoliemM, ycrocTaBibajyhu Bese mehy muma
u xopucrehu onrosapajyhe 3akoHe W MaTeMaTHuke penanuje. 3HambE
U3 (U3MKe KOPUCTH NP pelllaBamy M TyMademwy HpodiieMa y JpyrHM
obnactTiMa Hayke, TEXHOJIOTHje W JApyLITBa. Y3 momoh ymyTcTBa, yue-
HHMK MOXeE J]a IIPUIpeMa, U3BOIHM U OIHCYje OIlefe, eKCIIePUMEHTE 1
jeIHOCTaBHA Hay4Ha HCTPAXKUBAHA.

Hanpeanu HuBo

VueHuk mocenyje Hay4Ha 3Hama U3 GH3MKe Koja My oMmoryhasa-
jy pelaBame CIOKEHHX (HU3MYKUX MpoOieMa M padyHCKUX 3ajaaraka,
M3BOlere eKcIeprMeHara U JIOHOIICHE 3aKJbydyaka Ha OCHOBY ITO3Ha-
THX Mojena U Teopuja. FiMa pa3BujeHe HCTPAKUBAYKE CIIOCOOHOCTH U
MOXe Ja npeaBrbha TOK U UCX0/ (PU3MYKHUX TIpolieca U eKCriepuMeHara
noBe3yjyhun 3Hama u objammena. Kopuctn HayuHy apryMeHTanujy
KPUTHYKH aHaJIH3Upa JJoOHjeHe pe3yaTare. 3Ha 1a ce JI0 pellera Ipo-
OneMa Moke oM Ha BHUIIIEC HAYMHA U OUpa HajOoIhe y OJJHOCY Ha 3a/1a-
TE yCJIOBE.

CIHEHVU®NYHE IMTPEJIMETHE KOMIIETEHIIUJE

CrnenuduyHe mpeaMeTHE KOMIIETEHIHWje o0yxBaTajy: NPHPO-
HO-HAay4YHY IICMEHOCT, KOja je OCHOB 3a mpaheme pa3Boja QU3UKE Kao
HayKe, pa3yMeBabe MOBE3aHOCTH (DM3UKE M CaBPEMEHE TEXHOJOTHje
U pa3Boja JAPYIITBA; CIIOCOOHOCT MPUKYIJbarba MojaTaka Kpo3 HUCIH-
TUBamke (U3MYKUX CBOjCTaBAa M IPOLECA MOCMATPAmEM H MEPECHEM;
IUIAHUPAkhE U OMICHBAE NOCTYIIAKa; IPABHIIHO U 6e30€1HO PyKOBathe
ypehajumMa u MepHHM IPHOOPOM; MPECTAaBIbABE PE3YNTaTa Mepera
TabenapHo U rpaduuky U U3Boheme 3aKkpydaKa.



Paspen Jpyru
Henessun ¢onm yacopa 2 waca
Tonnumsu ponx yacoBa 74 yaca
CTAHJJAPIN ncxoau CAJZIPXKAJ

2.®WU.1.1.1. Onucyje u objaimasa Gpusnuke nojase:
PaBHOMEPHO IIPABOJIMHHCKO KPETarbe, PABHOMEPHO
NPOMEHJBMBO IPABOJIMHHJCKO KPETaEbe, IPEHOC IPUTHCKA
KO3 TeYHOCTH U IacoBe, INBAHE TEJIA, MEXaHUUYKa
OCILIMIIOBARba U TAIIACH.

2.®MW.1.1.4. Pasyme Besy u3Mel)y enepruje v pajia v 3Ha
CMHCA0 3aKOHA OJ[PXKarba CHEPIHje.

2.®H.1.1.7. Pazyme cMHCa0 MOjMOBA MPHTUCAK KO CBHX
arperaTHUX CTama N MI03Haje OCHOBE CTAaTHKE U IMHAMHKE
bnyuna.

2®MN.1.2.1. Pa3nukyje napaMmerpe raca M CBOjCTBa
HJICaTHAX TacoBa; 3Ha CBE MEPHE jeMHHUIIE Y KOjHMa ce
H3pakaBajy.

2.®U.1.2.2. Pa3nuKyje OCHOBHA arperaTHa cTama
CYIICTaHIIE M FbUXOBA OCHOBHA TOIIOTHA M MEXaHUYKa
CBOjCTBA.

2.®WU.1.2.3. [To3Haje aujarpame Koju MpHKa3yjy MpoMeHe
cTama raca n MelycoOHy I0Be3aHOCT ITapameTapa raca Kpo3
jeIHAYNHy CTamba HACAIHOT raca.

2.®W.1.2.4. Pasyme IIpBH NpHHIMI TEPMOIHMHAMUKE U
CMep TOILIOTHE Pa3MeHe.

2.0U.1.2.5. [To3Haje N03BOJbEHE TEMIEPATYPCKe CKalle

M pa3IHKyje MaTepHjajie mpeMa BbHX0BOj TOIIOTHO]
HPOBOIJBUBOCTH U CTHUIIIJBUBOCTH.

2.®0H.1.3.1. Onucyje u objanmaba Gpu3HUKe nojase:
JICJIOBAEGE CICKTPUYHOT 110Jba HA HACICKTPHCAHE YECTHLS
¥ TIPOBOJIHHK, €JICKTPOCTATUYKY 3aIITHTY, KPETambe
HAEJIEKTPUCAHNX YECTHI[A y CICKTPHYHOM U MarHETHOM
0JbY, MATHETHY MHTEPAKIH]jy HACTICKTPUCAba Y KPEeTamYy,
Y3ajaMHO JIeJI0BakbE J(Ba T1apaJieiiHa IIPaBOIHHH]CKa
CTpYyjHa NPOBOJHHUKA, M0jaBy €JIEKTPOMarHeTHE HHAYKLHjE,
MPHUHLNII Paja TeHepaTopa Hau3MEHUYHE CTpYje.
2.®W.1.3.2. Pa3nuKyje KapakTepucTHiHe HH3HIKe
BEJTHYHMHE 33 CBAKY Ta4Ky €ICKTPUYHOL 10Jba (ja4MHA [0Jba
W eJIEKTPUYHH MOTEHINjAIT) ¥ pa3yMe 1a Ce IPH ITOMeparby
HaeJICKTPHCatba BPIIH PaJi KOjH 3aBHCH OJf PasiiKe
MOTEHLHjaa.

2.®H.1.3.4. PasnuKyje eNeKTPOMOTOPHY CHITy 1
CIICKTPUYHH HAIIOH, YHYTpAllllby OTHOPHOCT U3BOPA CTpYje
U eJICKTPUYHY OTIIOPHOCT IIPOBOAHHUKA U 3HA BEIMIHHE

OJ1 KOjHIX 3aBHCH OTIIOPHOCT NMPOBOJHKKA. Pasiukyje
OTIOPHOCTH Y KOJIy jelHOCMEPHE M HAU3MEHHUYHE CTpYje
(TepMOreHa OTIIOPHOCT, KAlAlUTHBHA U HHIYKTHBHA
OTIOPHOCT).

2.®MU.1.3.6. Haoau nprmMepe NpakTuuHe NpuMeHe

3Hama U3 QU3MKE O eIEKTPUYHUM U MarHETHHUM I0jaBaMa
¥ pelllaBa jeJHOCTaBHE pobiemMe u 3ajarke kopucrehn
Kynounos, OmoB 1 I1yn-JIeHIIOB 3aKOH U IPHMEbYje HX Y
MPAKCH.

2.®U.2.1.1. Onucyje u objanrmasa GpU3NUIKE MoOjaBe:
PaBHOMEPHO KPYXKHO KPeTare, PABHOMEPHO IIPOMEHIBUBO
KPY’KHO KPETambe, XOPH30HTAIIAH XUTALl, CyAape Tena,
NPOTHLIAE HCATHE TEYHOCTH, T10jaM Cpefibe Op3uHe,
3aKOHE OJIp)Karba, XaPMOHHU]CKE MIPHUTyYIICHE OCLIHIIALIHje.
2.®0H1.2.1.3. [Ipumemyje XyKoB 3aKOH 3a O0janImaBame
eIIaCTUYHHX CBOjCTaBa Teja; KOPUCTH APXHMEIOB 3aKOH,
3aKoHe ojipxkatba, bepHynujeBy jeaHauuuy u apyre epexre
Kox ¢uynza 3a objanmaBame ojaBa U pelasame npodiema
KOJI TSYHOCTH U TacoBa.

2.®W.2.2.1. TToBesyje racHe 3aKOHE U jeHAYUHY

CTarba MICAHOT raca ca IPBUM U APYTHM IPUHIUIOM
TEPMOJMHAMHUKE ¥ Ca TOIUIOTHHM KallalUTEeTHMa; TyMadn
Jjarpame Koju IpuKasyjy IpoMeHe CTama raca y
JjeIHOCTaBHUM H30-IIPOLIECUMA.

2.®W.2.2.2. Pa3nuKyje MOBpaTHE U HEMOBPATHE IIPOLIECe;
pasyme I10jMOBe, BEJIMYHHE U [10jaBe: MOJIapHa Maca,
afcoNyTHA Hyla, ABOragpoB Opoj, eHTPOIHja, TOINIOTHH
KallalliTeT, IPOMEeHa yHYTPalllibe CHEprHje, paj raca,
TOIUI0Ta (ha3HOT Hpenasa, KOCPUIH]SHT TEPMHYKOT [IHPCHha
Y TOIIOTHE PaBHOTEXKE.

2.®W.2.2.3. Onucyje: pealHe racoBe, BIKHOCT Ba3ayxa,
ndysujy, 3arpeBarbe, Xinaleme, IPOMEeHe arperaTHuX CTamba
— HCIapaBambe, KIbY4ambe, TOIIBCbE, MIMPCHHE Tella IPU
3arpeBamy M paJl TOIIOTHOT MOTOPA.

2.0WU.2.2.4. Koz objamimerba TOIUIOTHAX CBOjCTaBa raca
Pa3INKyje W KOPUCTH: CrIeNU(HIHN TOILIOTHH KAallUTeT,
MOJIapHHU TOIUIOTHH KaIalUTeT, TOINIOTY (ha3HoOT Mpenasa u
crienduYHy TOIIOTY (ha3HOr Mperasa.

— TIOBEKE MAKPOCKOIICKE KapaKTEPUCTHUKE raca ca
MHKPOCKOIICKHM KapaKTepHUCTHKaMa KpeTamka MOJICKYJIa,
KOPHCTH jeIHAYUHY CTatba HealHor raca u rpaduxe (p, V,T)
3a 06jaHII-I>aBaH:C H30Mponeca u peuiaBame jCZ[HOCTaEHPlX
npobema;

— KOpUCTH 0AroBapajyhe nojMoBe, BeIMYUHE U 3aKOHE 3a
OIMCHBAE SHEPIUjCKHX TpaHCchOpMaLHja y TOIIOTHUM
HPOIeCUMa U NIPHMEbYje UX Y KOHKPETHAM CHTyalrjaMa
(KIMMarH3alyja, TOIIOTHA H30JIalKja...);

— npumMenH [IpBH NPHHIMI TEPMOIMHAMUKE 32 00jaIlberbe
TEPMOJIMHAMUYKUX H30IIPOLECa;

— pa3MaTpa HemoBPaTHOCT TOILIOTHHX HPOLECa Ca aCIeKTa
TIpOMEHE CHTpOHl/le CcUCTeMaA,

— II03HAje OCHOBHH IIPHHIUII Pajia TOIIOTHUX

MalllMHa, OJ[PEH KOC(UIIM]EHT KOPUCHOT IejCTBA Y
TEPMOANHAMHUYKHUM ITUKITyCHUMa,

— IIOBEKe KapaKTePUCTHKE MOJIEKYICKUX CHJIA Ca FbUXOBUM
yTHLIAjeM Ha MAaKPOCKOIICKA CBOJCTBA YUBPCTUX TeJa 1
TEYHOCTHU: TOIUIOTHO HINPEHE, €IACTUIHOCT, CTUILIJBUBOCT,
HOBPIIMHCKH HATIOH M KallMJIapHe HojaBe (McXpaHa Ouibaxa,
MPOTOK KPBH...),

TIPOMEHE arperaTHux CTama,

— KOpHCTH ofiroBapajyhie ojMoBe, BEJIMUHHE U 3aKOHE 33
TYMa4€HE€ ACI0Bamba ICKTPUYHOTL 10Jba;

-AEMOHCTpHpPA CIIEKTPOCTATUIKE nojaBe: J'[I/IHHjC cujia
110Jba, CKBUIIOTEHIMjalHOCT, PapajicjeB KaBe3, 3aBUCHOCT
KalalUTUBHOCTH IUIOYACTOT KOHIEH3aTOpa OJ] PacTojama U
TIOBPIIWHE TJIOYA U BPCTE AUCIICKTPUKA;

— II03Haje eIEKTPOCTaTUYKE 10jaBe Y HPUPOIH U IPAKCH
(eJIeKTPOCTAaTHYKA 3aLITHTA, HAIIOH Ha henujckoj MeMOpanu,
npeunihaBame Ba3ayxa...);

— pa3NHKyje NOHAMAmbe TUCICKTPHUKA U IIPOBOIHHKA Y
€JIEKTPUYHOM M0JbY (IJIOYACTH KOHJEH3ATOP);

-— KOPHCTH 0firoBapajyhe mojMose, BelMUMHE ¥ 3aKOHE

3a 00jalmbehe OCHOBHUX KapaKTEPUCTHKA POBOJHHUKA U
€JIEKTPUYHE CTPY]e;

— Pa3NHKyje eIeKTPOMOTOPHY CHITy H HATIOH;

— pelliaBa jeJHOCTaBHE MPoOIeMe ca CTPYjHUM KOJIHMa;

— TyMauM MeXaHu3Me NpoBohema cTpyje y MeTanuma,
CIICKTPOIUTHMA U TaCOBUMA;

— Ge36exHo 110 cebe 1 OKONIHHY pyKyje ypehajuma, anaruma,
Marepujanmuma;

— ynorpe6baBa padyHapcKe CUMyIalije i mporpame 3a
o0pafy moaaraka;

— pelaBa jeJHOCTaBHHjE KBAIUTATHBHE M PadyHCKE
npobiieMe, jaCHO U3pa3u HAEjy, 00jaCHH MOCTYNaK
peliaBamba U aHAJIM3KUPa JT0OUjeHH Pe3ylTaT;

— HaBOJW IIPHMEPE U3 CBAKOJAHEBHOT JKHBOTA KOjU
HoTBpYYjy 3Hauaj Gpu3HKe 3a pasyMeBare NPHPOTHUX
110jaBa U pa3Boj MPUPOAHMUX HAYKA U TEXHOJIOTH]E;

— KOPUCTH HAay4YHH je3UK (DH3HKE 32 ONUCHBAE (DH3UIKUX
T0jaBa;

1. MOJIEKYJICKO-KUHETUYKA TEOPHUJA
T'ACOBA

Mopnen uneansor raca. [Iputncak raca u Temieparypa ca
CTaHOBHIITA MONIEKYICKO-KHHETHYKE TEOPHje.
JenHaunHa CTarba NICATHOT raca.

M3zonponecu.

Jlemoncmpayuonu o2neou:

ToIIOTHO KpeTame MojeKyiIa (Mozen bpayHoBor Kperama).
Pejnujes oren.

Judy3suja racosa.

Jludysuja racoBa 1 TEYHOCTH (ILIUPEHE MUpPHCA KPO3
Ba3/lyX Y HPOCTOPHjU U CIIOHTAHO MEIIAke KalUbHIIE
MacTHIIA y BOZIH).

Ipeonoz npojekma

Ipahemwe 1 ananu3a npoueca audysuje pacrBopa Gakap-
cyndara u Boze.

2.TEPMOANHAMUKA

VHyTpalma eHepruja 1 lbena npomena. Konuanua Tomnore.
TormoTHE KaalUTUBHOCTH.

Pan npu mupemy raca.

TIpBY NPUHIKIT TEPMOTHHAMHKE.

Anujabarcku npouec.

JIpyrH IPHHLAIT TEPMOAMNHAMHUKE .

EnTpomnja.

TornoTHH MOTOPH, Koed.Kop./AejcTBa .

Hemoncmpayuonu oeneou:

Annjabarcku npouecH (KOMIpecHuja, eKCIaH3mja).
IIpeonoe npojekma

ITepnietyym MoGuiie Kpo3 BEKOBe.

CriopTcka onpemMa-Mo/ia Hiin Hayka ?

3.0CHOBU JUHAMMUKE ®JIYUIA

ITapamerpu ueanHor Guynaa y Kperamy.

JeqHaunHA KOHTHHYNTETA.

BepHyinujeBa jeHaunHa.

Ipumena jenHaurHa MexaHuke Quynna.

Topuuenujesa Teopema.

Hemoncmpayuonu oeneou:

Bepuynujesa jennaunna (BeprukanHa e ca 604HUM
OTBOpHMA).

MarnycoB edexar.

Ilpeonoz npojexma

MaruycoB edekar y Cropry.

4.MOJIEKYJICKE CHJIE U ATPETATHA CTAIA
Morekyiicke cuie .

EnacTi4HOCT YBpCTHX Tea. XYKOB 3aKOH.
TTOBPIIMHCKH HAIIOH TEYHOCTH, KallMJIapHE T0jaBe.
TOIIOTHO IHPEH-E YBPCTHX TelIa U TSUHOCTH.

daznu npenasu (arperatHa crama).
Hemoncmpayuonu o2nedu: TONIOTHO NPErE MeTana n
racosa.

Bpcre e1acTHIHOCTH, [UIACTHYHOCT.

Karnmnaphe nojase. [TOBPIIHHCKH HAMOH (PaMOBH ca OITHOM
OJ1 CallyHUIIE U APYTH HAYUHHU.

Mozenu KpUCTaIHIX PELICTKH.

HcnapaBame 1 KOH/ICH3aIlH]a.

Ilpeonoz npojexma

Kpucranusamuja KyxumCKe comu.

5. EJIEKTPOCTATHKA

OCHOBHH IIOjMOBH U 3aKOHH elIeKTpocTaThke. KynoHos
3aKOH. JaunHa eIEKTPHYHOT [0Jba. [loTeHmuja, pax,
HaIloH.

Enexrpuyna kanauurarusHoct. Konnensaropu. Enepruja
CIEKTPUIHOT [0JBA.

Hemoncmpayuonu oeneou:

OO6IHK JIMHKjA CUIIA EIEKTPOCTATHYKOL 110Jba TAYKACTOT
HACJICKTPUCarba.

EKBHIOTEHINjaTHOCT METAJIHE TIOBPILIHHE.

®apajiejeB KaBes.

EnexTpnyHa KaranuTaTHBHOCT IIPOBOAHMKA (3aBHCHOCT O
BEJIMYHHE M NIPHCYCTBA APYTHX TEla).

3aBHCHOCT KalalUTeTa II0Y9aCTOr KOHICH3aTopa

OfI pacTojarba u3Mel)y II04a, BEMUHHE OBPIIMHE
MpeKJIanama ioya u BpCTe AUeNCKTPUKa n3Mehy

BUX (CIEKTPOCKOII MM CIEKTPOMETap U PACKIOMUBU
KOHZIEH3aTop).

Tpeonoe npojexma

Moja conapHa ejnexTpaHa.




2.0N.2.3.2. Pazyme cMHCa0 pajia y eIeKTPOCTATHYKOM
nosby. [To3Haje mojamM eKBUIOTEHIMjaIHE TOBPIINHE

U pasyme Be3y u3Mel)y jaurHe eleKTPHYHOTr 110Jba 1
MOTEeHIMjana.

2.®H.2.3.3. Kopuctu (06a) Kupxodosa npasuna npu
pelaBamy npoOieMa  3a1ataka pa3rpaHaTHX CTPYjHUX
KOJIa ¥ yMe JIa H3padyHa eKBUBAJICHTHY OTIIOPHOCT Y

KOJTy jeJHOCMEpPHE CTpyje ca CepHjCKOM, MapaIeinHOM Wil
MEIIOBHTOM BE30M.

2.®W.2.3.5. Peuasa npodiiemMe u 3a1aTke npuMeyjyhn
3aKOHE eNEKTPOCTATHKE, SICKTPOAHMHAMIKE U MarHEeTH3Ma;
KOPHCTH ypehaje n MepHe HHCTPYMEHTE W Ha OCHOBY
aHanm3e JO0OMjeHHX pe3y/Tara J10Ja3H 10 eMIHPHjCKe
3aBUCHOCTH n3Mel)y u3HuKmX BenmduHa.

2.®W.3.1.2. Kopucti 1 pazyme Meljymorekyicke
uHTepaKiuje y Giynauma 3a 00jalimberhe MOBPIIHHCKOT
HAIlOHA ¥ BUCKO3HOCTH TEYHOCTH.

2.®W.3.2.3. Kopuctu Be3y usmel)y Makpo U MHKPO
Hapamerapa raca (IIPUTHCKA M CPEIibe KHHETHYKE CHEPrije
MOJIEKYJIa raca, TeMIepaType U CPe/Iibe KHHETHIKE CHePIHje
MOJIeKylIa raca) 3a o0jalllbemhe TaCHHX HpoIleca U 110jaBa y
CHCTEMHMa Ca BEJIMKUM OpojeM YecTHIa.

2.0H.3.3.2. YMe 1a oapeH jaunHy elNeKTPHYHOT M0Jba
JIBa WM BHIIIE TAYKACTHX HAGICKTPUCAmha y PA3INIUTO]
reOMETPHjCKOj KOHGUTYPALIHjH 1 []a U3pavyHa [0Jbe
HAEJICKTPICAHNUX Tesla IPUMEHOM ['aycoBe Teopeme.
OpojeM yecTHIa.

2.PN.3.3.3. Pazyme mojam eHepruje eneKTpuYHOr U
MarHeTHOT 110Jba ¥ U3padyHaBa, Ha OCHOBY MO3HATHX
pelanyja, eHeprHjy eJIeKTPUYHOT 110Jba Y III0YacTOM
KOHJICH3aTOPY U MarHeTHy €HEPrHjy y COICHOHY.

6. CTAJTHA EJIEKTPUYHA CTPYJA

WsBopu crpyje, EMC, HaroH, jauiHa cTpyje U OTIOp.
OMOBH 3aKOHH 3a CICKTPHYHA KOJIA jSAHOCMEPHE CTpyje.
ITyn-Jlennos 3akon u Kupxodosa npasuia.

EnexTpuyHa IpoBOIJBUBOCT IACOBA H CICKTPOINTA.
Hemoncmpayuonu ozneou:

OMOB 3aKOH 3a /IO CTPYjHOT KOJa.

OMOB 3aKOH 3a 11eJI0 CTPYjHO KOJIO.

EjexTpudHa IPOBOIJBUBOCT CICKTPOIIHUTA.

Crpyja y TE4HOCTH U racy.

3aBHCHOCT €IeKTPUYHE OTIOPHOCTH IIPOBOIHHUKA Ol I-ErOBE
JIy’KHHE U TIOIPEYHOT PECEKa, Kao 1 MaTepHjajia Of KOT je
HaIpaBJbCH.

Ilpeonoz npojexma

Barepuja ox Boha n nospha.

YIIYTCTBO 3A JUJAKTUYKO-METOJUYKO
OCTBAPUBAIBLE ITPOI'PAMA

VY criany ca nuibeBuMa yuema Pusmke, craHzapauMa HOCTHT-
Hyha ydeHWka W MelympeagMeTHHM KOMIIETCHIMjaMa NeQHHUCAH je
HporpaM HacTaBe M yuema ca MCXOQMMa 4YHje OCTBapHBambe Tpeba aa
00e30e11 CONUIHY OCHOBHY 3a JlaJbe M3y4aBambe (QU3MKE Y IIKOJICKOM
okBHpy. 3y4yaBame HU3HMYKHX KOHIETIaTa oMOr'yhaBa y4eHHIIMa YIIO-
3HABake U pasyMeBambe (GU3NUKUX I0jaBa U IPOIeca y CBAaKOTHEBHOM
JKMBOTY M Kao IIOCJEIUIly TOra pasBHjame (YHKLHOHAJIHE Hay4qHE
NUCMEHOCTH. PemaBame NMpoONEeMCKHMX 3ajiaTaka y HacTaBU (H3UKE
pa3BHja KO y4EHMKA CIIOCOOHOCTH 3alaxkama, CUCTeMaTH3aluje, Jo-
THYKOT 3aKJbY4HBamba, aHAIN3E U KPUTUYKOT MUIIJEHa HEOIIXOIHUX Y
CBaKOJIHEBHOM KMBOTY. CXO/IHO TOMe, y HacTaBy PHU3HKe Cy YKIbY4EHU
onrosapajyhu AeMOHCTpallMOHU OINIEAM YHja peanu3anuja odorahyje
HACTaBHHM TPOLIEC alli ¥ OCHAXKYje YUCHHUKE Y pelIaBamy MpoOIeMCKIX
3aj1aTaxa.

. INTAHUPAE HACTABE 11 YUEBA

CaBpeMeHa HacTaBa CTaBJba YUCHHKE y (POKYC HACTAaBHOT IPOIle-
ca ca [JUJbEM pa3BHjarba U OCHAKMBabha yYEHHYKUX KoMIeTeHuuja. M3
TOT pa3iora HaCTaBHHK CAMOCTAJIHO IUIAHMpa peall3alujy mporpama
HactaBe. Ha ocHOBY neduHHCaHOT IMJba IpeIMeTa U MCXO/a U CTaH-
napaa mocTurayha, HacTaBHHK CaMOCTAIHO IUTaHUpa Opoj 4acoBa 00-
pane, cucremarusanuje, yTBphjuBama U IMpOBepe 3HAWHA YUCHHKA, Kao
U METOJIe, TEXHHKE M OONMKe paja ca y4eHHIMMa Ha IIKOJICKOM 4acy.
Takolhe omnyuyje U ydyeHHIMMA IIpenopydyje YHOSHHUYKH U IpyTH Ha-
CTaBHH MaTepujal noTpeGaH 3a HACTaBHU MPOLEC.

HacTaBHUK, y CKJIaIy ca MPOrpaMoOM HAacTape, NPHUIIPpeMa Toju-
kY (100aMHM) IUTaH paja Ha OCHOBY KOT' MpHIIPEMa M peajmsyje
MeceuHe (oneparuBHe) maHoBe. Mcexonu nedunucanu no obmactuma
OJIaKIIaBajy HACTaBHUKY JaJby ONEpaliOHAIN3alNjy HCX0la Ha HHBO
KOHKpETHE HacTaBHe jenunuie. Of mera ce o4eKkyje Ja 3a CBaKy Ha-
CTaBHy jelMHHUIY, Y (a3 IiaHupamba U IHCamba IPUIPEMe 3a 4ac, y
OIHOCY Ha onabpaHu ucXol, NedUHUIIe UCXoAe crenuduyHe 3a JaTy
HacTtaBHy jenununy. [Ipyu mianupamy Tpeba, Takohe, UMaTH y BUAY Ja
Ce MCXOIH Pa3JHKYyjy, Aa Ce HEKH JaKIIe U Opike MOTY OCTBAPHUTH, alll
je 3a BehuHy ncxona moTpeGHO BHIIE BPEeMEHA U BHIIE PA3THUUTHX aK-
THBHOCTH. [Ipenopyka je ja HACTaBHUK IUIAaHUPA M NPHUIpeMa HacTa-
BY CaMOCTAJIHO, @ y CapajiibH ca MPeJIMETHUM HACTABHHUIMMA OCTAINX
IMCIUIUINHA 00e30eu MehynpeaMeTHy Kopemaryjy.

II. OCTBAPHMBAIE HACTABE U YUEA

OpujeHTaoHu Opoj yacoBa 1o TeMama JaT je y Taberu:

Pestn 6poj VkynaHn 6poj yacoBa
Hacnos Teme 3a HAaCTaBHY
Teme
TeMy

1 MoJseky/ICKO-KHHETHYKA TeOpHja racoa 12

2 TepmoauHaMuka 12

3 OcnoBu quHaMuKe (aynaa 8

4 MouekyJjicke cHJle M arperaTHa cTama 9

5 Eaexkrpocraruka 16

6 CrajHa eJleKTpUYHA CTpyja 17
VYkynHo 74

V OKBHpY HaCTaBHHX TeMa Koje Cy y mporpamy Apyror paspena,
OJ1 CBAKOT y4YEHHKa C€ Ha Kpajy CPeItbOLIKOJICKOT 00pa30oBama O4eKy-
je mpoxy6JbeHO M MPOIIMPEHO 3HAKE y ONHOCY HAa OCHOBHOLIKOJICKU
HHUBO. Beh mo3Hare mojMoBe Tpeba najbe pa3BHjaTH U ITOBE3UBATH HX
ca HOBHM IOjMOBUMa, (PM3MYKAM BeIMYMHAMA U 3aKOHUTOCTHUMA KOjH
ce KOpHucTe 3a o0jalrmemhe GU3NIKIX 110jaBa.

IporpaMcku cajpaju IOCICAHO Cy MpHKa3aHu y (HopMH Koja
3a/10BOJbaBa OCHOBHE METOIMYKE IIPHHIIUIIC HACTABE:

— Ilocmynnocm (Of IPOCTHjET Ka CIOKEHU]jEM) TIPH YIIO3HABAbY
HOBHX ITOjMOBa U GOpMyITHCaby 3aKOHa.

— Ouuenednocm TIpH W3Naralby HACTAaBHUX calpikaja (y3 CBaky
TEMATCKy IENUHY MPELT0KEHO je BHIIE JeMOHCTPALMOHHUX OIie/a, a
Tpeba KOPUCTUTH U CUMYJIalLuje).

— Iogesanocm Hacmaenux caopowcaja (XOpPU30HTATIHA M BEPTH-
KaJiHa).

IIporpam npensuba na ce yHyTap cBake Behe Temarcke LenuHe,
HOCIE TOCTYIHOT M aHAIMTHYHOT H3Jlarama MOjeAnHAYHUX MPOrpam-
CKHMX caJpikaja, Kpo3 CHCTEMAaTH3alldjy, YONIUTAaBamke U OOHABIbAE
U3JIOKEHOT I'pajiiBa, U3BPILIH CHHTE3a OUTHUX YMELEHUIIA M 3aKJbyUaKa
U 1a ce Kpo3 HBUXOBO O0HABIbAKEC OMOIYhH [1a X YYEHHIH y TOTITy-
HOCTH pa3yMejy, TpajHO ycBoje U mpuMeHe. Pamu ocTBapiBamba BepTH-
KaJIHOT MTOBE3MBambha MPOTPAMCKHX CajpiKaja HEOIXOIHO je CBaKy Te-
MAaTCKy IEIHHY 3all04eTH 0bHasmarwem oocosapajyhes dena epaousa
Ha Koje he ce HOBHU cazpikaju JIOTHYHO HajoBe3aTH. Peannzamnuja oBor
3axrteBa [Iporpama je cymruHCKa jep o0e36ehyje na yueHuK cariena
($U3KMKy Kao KOXePEHTHY Hay4HY AUCLHUIUIMHY Y KOjOj Ce MoueTak Ipo-
y4yaBama HOBE I0jaBe HaJOBe3yje Ha pe3y/irare MpoydyaBama HEKHUX
NpeTXOJHUX. Pemocnen mpoydaBarma MOjeMHUX TeMa HHUje MOTIYHO



o0aBe3yjyhu. HacTaBHUK MOXke pacmopeauTH caapkaje Ipema CB0joj
HPOLICHH.

CMepHHIe 32 peajIM3alMjy HACTABHUX TeMa

1. MoJsiekyJICKO-KHHETHYKA TeOPHja racoBa

Cagnprxaju xojuma ce 00e30ehyje mocTuzame npeaBul)eHnx ucxo-
Jia 32 OBy TeMy cy: Mozen uaeanHor raca; [Iputucak u Temieparypa
UJieasTHoOT Taca; JenqHaunHa cTama HealHor raca; Msompomecu u ra-
CHH 3aKOHH.

Jebunucaru teMneparypy Kao Mepy Cpelmhe KHHETHUKe eHep-
rHje TPaHCIaTOPHOT KpeTama MOJIeKysla, 00jaCHUTH 110jaM arcoIyTHE
Hyne u gatu Besy Kensunose u Llemsujycose ckaine.

Amnammsupard rpadUuKd MpUKa3 MakcBeJIOBe pacrofene Mo-
JeKyna mo Op3uHaMa (3a pa3He TemIieparype) u 00jacCHUTH IOjMOBE
HajBEepOBaTHHjE, CPeNrb-¢ KBaJpaTHE M CPeIbe apUTMETHUKe Op3uHe
Mostekynia. Onucaru eKCIIepUMEHT 3a Mepere HajBepoBaTHUje Op3uHe
MOJIEKYJIa.

Vkparko (6e3 ¢dopmyna) objacHuTH TOjaBy audysuje U mojam
cpelmer CIo00IHOT ITyTa MOJIEKYJIa raca.

OO0jacHUTH MOIEN HIeaNHOT raca, (GOpPMYJIHCATH TacHE 3aKOHE
3a u3omporece u nomMohy BUX pa3jacHUTH alCONYTHY Hyiy. M3Bectn
jeIHaYMHY CTama UJCAIHOT Taca U3 FaCHUX 3akoHa. M3BecTu jenHauu-
Hy KoOja IoBe3yje IPUTUCAK MIEAIHOT raca ca CpeJmbOM KHHETHYKOM
€HepPrujoM MoJIeKyaa. Y OKBUPY YTBphHUBama rpajausa, nosesartu Qop-
MyJIy 3a IPUTHCAK Ca jeAHaYMHOM CTama raca M raCHUM 3aKOHHMA.

2. TepMoguHaAMHKa

Canpxaju kKojuMma ce 00e30elyje mocTuzame mpenBuheHIx HexXo-
Jla 32 OBY HAaCTaBHYy TeMy Cy: YHyTpauima eHepruja. [Ipomena yHyTpa-
mmwe eHepruje; Konmnunna Tornore; [IpBU nmpuHIUI TepMOANHAMUKE.
Pan npu mumpewy raca; TonnoTHu Kanauurtet; Jpyru npuHOun tep-
monuHamuke; Entponuja; Tomnorau moropu. KoedurimjeHt kopucHor
ZiejcTBa.

HaBeneHu canpxaju MMajy 3a LHJb Ja OCHOCOOE y4YCHHKE Ia
KOPHUCTE TI0jMOBE M BEJIIMUMHE KOjEMa C€ OIHCYjy TOIUIOTHA CBOjCTBA
CyICTaHIle, U Ja NMpUMEIbYjy NpUHIMIE TepMoanHamuke. [Ipumena
IpBor npuHIMIIA TEPMOAVHAMKKE HA TacHEe M30IpOIece Y HACaTHOM
racy omoryhasa 7a y4eHHK aHaIU3Upa Aujarpame Koju IMpHKasyjy mpo-
MEHE CTama raca y CIOKEHHM WIM LHMKINYHUM nporecuma. [ToceOny
Haxmwy 6M Tpebano MOCBETUTH CMHUCITY TEMOJMHAMHYKUX IPUHLMIA.
ITpBM HpHIMI HCKa3yje 3aKOH Ofp)Karma eHepruje a J[pyrun MpHHIHIT
TOBOpH O CMepy eHeprujcke pasmeHe. [IpmimkoM Tymauema J[pyror
NPUHIHIA TEPMOJMHAMHUKE Ba)KHO j€ YKa3aTH Ha HEroB CTATUCTHYKH
CMHCAaO0.

V OKBHpY OBE TeMe MPHUKIATHO je KOPUCTUTH KOMITjyTepPCKe aHH-
Malyje Kao W MpenopydeHe AEMOHCTPAIMOHE OIvIe[ie KOJUM Ce JEeMO-
CTpHUpajy aanjabaTcku mpolecH (eKcraH3mja i KOMIIPECH]ja).

Amnanm3a paja TOIUIOTHHX MOTopa U ypehaja 3a ximaheme je mobap
HpUMep IIPUMEHE CTEYEHHX 3Hamba O TOIUIOTHUM I10jaBaMa.

IpupoaHa moBe3aHOCT NPETXOHE /B TeMe ce oniena u 'y Om-
IITHM CTaHAapANMa 3a Kpaj OIMIITEr Cpelmer o0pa3oBama, IAe Cy
CTaH/Iap/Ii KOjU Ce OfIHOCE Ha ’HUX, objenumenn y obmact TomnorHa
¢uzuka. [Ipunukom ytephuBama rpaguBa OmiIo O MOXKEJPHO BOAUTH
padyHa O TOMe, Kako OM yYCHMIM CTEKJIU LEJIOBUTY CIMKY O TOILIOT-
HHM II0jaBaMa.

3. OcHoBM AMHAMMKe (Jaynaa

3a mocTu3ame MpeaBUleHUX HCX0/a 3a OBy HACTaBHY TEMY HEOII-
X0ziHO je obpaautu cienehe caapxkaje: [lapamerpu uaeanHor ¢uyuna
y KpeTamy; JeqHaunHa KOHTHHYWTeTa; bepHynujeBa jennaumna. [Ipu-
MEHa jeTHaYnHA MEXaHuKe QIyuaa.

HaBectn cimuHOCTH M pasimke Koje Imocroje m3Mel)y Tednoctn
W racoBa M HAIIaCHTH Jia 33jeJHUYKO CBOJCTBO IIOKPETJFMBOCTH MO-
nekyna omoryhasa mpotuiame (cTpyjame) Giayuna. Odases3Ho ucrahu
pasznuky n3mely mozena uaeanHor raca (MoeKyaCKo-KMHETHYKA Te-
opuja 1 TepMopMHaMKKa) U HaealHe TeYHOCTH. HaBecTu mapameTpe
KOjU KapakTepHIly CTame KpeTama uaeanHor quymnna, ucrahu pasim-

Ky W3Mel)y CTallMOHapHOT W HECTAIllMOHAPHOT CTpyjama (uymma. 3a
CJIy4aj CTAIlMOHAPHOT CTpPyjama, a Ha OCHOBY 3aKOHA OJIpiKama Mace
W CHEpruje M3BeCTH JeIHAYMHy KOHTHHYyHUTETa M BepHymujeBy jenHa-
guny. [Ipumeny bepHynujeBe jennaunHe Tpeba MpENCTABUTH HA Clie-
nehum npuMepuma: Mepeme Op3uHE HCTHIAKba TEYHOCTH KPO3 OTBOP
Ha cyay (TopuuenujeBa TeopeMa), Meperme Op3uHE CTpyjama (uynaa
(ITutooBa 11eB), MaruycoB edekar, npuMeHe y aBujanuju. [Ipumepe
MPUMEHE Tpare OAroBapajyhu IeMOHCTPAIHOHH OTJICIH.

4. MoJiekyJjcke cujie u ¢a3Hu npeiasu

3a mocTu3ame NPeABHEHUX HCXOZa Y OKBHPY OBE HAacTaBHE
TeMe HEONXOAHO je obpamutu cnenehe cagpkaje: Monekyncke cue;
TomnorHa npoBobMBOCT; TOINIOTHO MIMPEHE YBPCTUX TeIa U TEUHO-
cty; XykoB 3akoH; lloBpumHcku Hanon; ®a3Hu mpenasu (arperatHa
cTama).

O06jacHUTH Pa3IUKy y pe3ynTyjyhoj crim Koja aemyje Ha MOJIeKy
Yy YHYTpPALIBOCTH TEYHOCTH U Ha FEHO] NMOBPIIMHH U YBECTH IOjaM
cII000/IHE TIOBPILIMHE TEYHOCTH. AHAJIM3UPATU CHUJIE OTHOpa MPH Kpe-
Tamy GIyHaa U KpeTamby YBPCTHX Tejla y BhUMa M KamwiapHe edex-
Te. [IpoMeHy arperaTHUX CTama IOBE3aTH ca MpoMeHoM MelycoOHor
Cpemmer pacTojama Mojekyna. Pasmorputu pasmuky usmely ema-
CTUYHUX M IUIACTHYHUX Aedopmaiija. AHAIH3UPATH BPCTE €IaCTHY-
HHX JedopManja U yBeCTH I0jMOBE MOJYJIa CJIACTHYHOCTH U MOJIYJIa
TOp3Hje Kao 3HAYajHUX IapameTapa Marepujaia U 4BpcTux tenma. Ose
HojaBe HJIyCTPOBATH ca OAroBapajyhuM JEeMOHCTPAlMOHHUM OIVIC/IH-
Ma (IPCTEeH U )XKHYaHH PaMOBH, CHCTEM Karnuiapa, [ToJoB amapar win
cimyaH ypehaj ca Kymmmama, TeMmiieparypa KJbydamba y 3aBUCHOCTH O
HPUTHUCKA,...).

5. Enekrpocraruka

VY obnactn Enekrpocraruka ydeHunu he nponyOuTn 3Hame H3-
yuaBajyhu cnenehe cangpxkaje: KynoHoB 3akoH; JaunHa enexkTpHYHOT
nosba; Enexrpuunn norennyjan; Pan enexrpuysor nossa; Enexrpuunu
HaroH; Enexkrpuunn ¢uiykc M eKBUIOTEHIMjanHe NoBpiuy; Enekrpuy-
Ha KalaluTHBHOCT, KOHJICH3aTOPH ¥ eHEeprHja eJIeKTPUYHOT 110Jba KOH-
JIeH3aTopa.

Cmucao 1Ba BakHa (U3MUKa 3aKOHA, 3aKOH OAPXKAmha HAENeKTPH-
cama 1 KylnoHOB 3aKOH, Ka0 U HUXOBY IIPHUMEHY, TPEOaAJIO je y4eHUuIn
[1a CXBare jOIll Y OCHOBHOj IIKOJH, IITO OW MM HA CPEAHHOLIKOJIICKOM
HHBOY 00pa3oBarma oMoryhmiio 1a pasymejy Ja ce IpH IIoMepamy Ha-
eJIEKTPHCama Y eJICKTPUYHOM 110JbY BpIIH paj. Kpo3 pasmuunte npu-
Mepe HacTaBHHUK OW Tpebalio Ja yKkake Ha MOCTOjambe pasiiuke u3Mehy
NO3UTHBHE M HETaTHBHE BPEIHOCTH PaJia y €IEKTPUUHOM II0JbY.

[lo3HaBame eNeKTPUYHHUX CBOjCTaBa Marepujasia omoryhasa yye-
HUKY 0OJpe pa3yMeBame HHXOBOT 3Hauaja 3a pa3B0j HOBHX TEXHOJO-
ruja.

Y HacTaBHOM Mpoliecy MOTPeOHO je OMOTYhHTH CBakoM y4eHH-
Ky J1a TEOpHjCKe cajpkaje W3 OONacTH eNEeKTPOCTAaTHKe, Kaa Toj je
TO Moryhe, yuu kpo3 oriene. OBa 00JacT je 3a TO H3y3€THO MOTOTHA.
Ha npumep, na 1eMOHCTPHpa €JIEKTPOCTATHYKE II0jaBe: JIMHUjE CHIIa
10Jba, EKBUIOTEHIMjaHOCT, PapajiejeB KaBe3, 3aBUCHOCT KallalluTHB-
HOCTH IUIOYACTOT KOHAEH3aTopa Off PacTojama W MOBPIIMHE IUIoYa U
BPCTE AWCIIEKTPUKA y IeMy. 3Hauaj CTEUEHOT 3Hamba je THMe Behn mTo
ce MOXe HEMoCpeHO IPHIMEHUTH y MPaKcH (€NeKTPOCTaTHIKa 3aIlTH-
Ta, HaroH Ha henmjckoj MeMOpanu, npeuninhaBame Ba3ayxa...).

6. CtajiHa eJIeKTPHYHA CTPYja

Cazpkaju KojuMa ce OCTBapyje IMOCTH3alme HCXOAa y OBOj Ha-
CTaBHOj TeMH cy: VI3BopH eJIeKTpHYHE CTPYje U eICKTPOMOTOPHA CHIIa,
HaIoH; JaunHa ¥ rycTuHa cTpyje; EnekTpiuyHa OTIOPHOCT OTIIOPHHUKA,;
OMOBH 3aKOHH 3a eJIEKTpUYHa Koja jeHocMepHe crpyje; [lyn-JleHion
3akoH; Kupxodosa mpasuna; EnekTpuuHa cTpyja y eIeKTPOIHTHMA;
Enextpuuna cTpyja y racoBuma.

IMonazehu ox CTPyKType CyIICTaHIE U €NEKTPUYHOI I110Jba YBe-
CTH ITIOjMOBE: €JICKTPUYHA CTpYja, NPOBOJHHUK, M30JIaTOp. JemHOCTaB-
HO EJIEKTPUYHO KOJIO jeTHOCMEpPHE CTPYje MCKOPHCTHTH 3a OOHaBIba-
€ 3Haba 0 OCHOBHHM E€JIEMEHTHUMA CTPYjHOT KOJIa H3BOD, IIOTpOIIaY,
MepHH ypehaj, mpekunad) 1 GU3NYKUX BEJIMYMHA KAO IUTO Cy EJIeK-



TPUYHU HAIlOH, €JIEKTPOMOTOPHA CHJIA, EIEKTPUYHA OTIIOPHOCT M ja4u-
Ha eJeKTPUYHE CTpYje.

OMOB 3aKOH 3a JIe0 KOJIa U 3a IIENO EJICSKTPUYHO KOJIO JIeMOH-
CTpUpaTH Ha HEKOM IMOTPOIIaYy M MPEACTaBUTH rpadHuKy 3aBHCHOCT
jaunHe cTpyje ox HamoHa. [lyn-Jlennos 3akoH u Kupxodosa npasuna
MOBE3aTH Ca 3aKOHUMA OIPIKamba.

HaBectn Mexanm3Me mpoBohema €NEKTpHYHE CTpyje Yy eJeK-
TPOIMTHUMA M HABECTH HpHMEpe HUXOBE NpHMeHe u (opmyaucarn
dapanejeBe 3akoHe enekrposmse. Harmmacutn pasnmuky npoBohema
CJISKTPUYHE CTPYje Y BaKyyMy U NPOBOljera y TacOBMMa Ha HUBOY 00-
jalmbena nojasa 1 wrxose npuMene. EQextu npoBolemba enekrpuiHe
CTpyje Cy MOTO/IHU 33 CYMUpame U IPUMEHY Hay4eHOT Y OBOj TEMH.

IIporpaMcku cajpaju IOCIECIHO Cy NpHKa3aHu y (HOpMH Koja
3aJJ0BOJbaBa OCHOBHE METOJICKE 3axXTeBe HacTaBe Ousnke:

MeToanuko ocTBapuBam-€ caJp:Kaja mporpaMa 3axTeBa Ja
IIEJIOKYITHU HAaCTaBHH mIpolec Oyae ycMepeH Ha jomere Qu3MKe y ca-
BPEMEHOM CBETY ¥ Pa3BHjarbe HayyHE MMCMEHOCTH yueHHKa. Du3nKy
Tpeba NpeACTaBUTH Kao GyHAAMEHTAJIHY H YCKO MIOBE3aHy Ca OCTAIHM
HAayYHHM JucuuiinHama. CTHLIAmke TEXHHYKEe MHCMEHOCTH KpO3 Ha-
cTaBy (hM3HKE CACTOjU Ce Y MPUMEHH 3Harba [IPH PEelIaBamby TEXHHYKHUX
3ajaTaka ¥ kopuiihemy TeXHHUYKHX ypehaja. 3HauajHO je ykasaTd Ha
Be3y ¢usuke u dpunozoduje. ITorpedHO je HaBeCTH U eTHUKe podIeMe
KOjU Ce jaBJbajy Kao MOCJIEIWa pa3BHjama Hayke u TexHuke. [locne
u3y4yaBama OJroBapajyiux TEeMaTCKUX IIeNIMHA, HYXKHO je yKa3aTH Ha
Be3y KOHIenara (hH3MKe U OPXKUBOT Pa3Boja, pajiy pa3BHjarmba CKOJIOo-
IIKe KOMIIETEHIIHje U CBECTH yUCHHKA.

CaBpemena HacraBa PusMke HoapasyMeBa NPUMEHY PasiIMYUTHX
MeTo/la M TEXHHKa, ajli ¥ 00NMKa pasa. HeonxomHo je TpajuioHanHn
MPUCTYN KOMOMHOBATHU Ca Pealli3allijoM YICHIHUKHX Mpojekara yinmMe he
6uti omoryheHo OCTBapWBame IMJba U MCXOIa HacTaBe ¢usuke. Paan
OoJber pasymeBara cajJpkaja HEONXOIHO je y4YEHHIMMa 3a/laBaTH JI0-
6po ocmunubeHe fqoMahe 3a1aTke Koju he mpoayOuTH 3Hambe CTEYEHO Ha
gacoBUMa (hU3MKE, CEMUHAPCKE pasoBe Kpo3 unjy he m3pamy pa3Bujati
CaMOCTAJIHOCT Y pajy M CaMOIOY3/ambhe, KPUTHUYKU TPHUCTYII, aHAIU3Y,
JIMCKYCHjy U 3aKJbyurBame. Kpo3 u3paiy 3a1araka y OKBHpPY IPOjeKTa
yueHuIm he pa3BujaTH KOMIIETCHIIU]E 32 pajl y TUMY KOjH je 3a JIeO yde-
HUYKE TOMyJalije CIIOPTCKUX TMMHa3Mja N3y3eTHO 3HayajaH 300r yue-
mha y eKMIIHUM CropToBHMa. Y (OKYCy JoaTHe M JIONMyHCKE HAacTaBe
Tpeba ma Oyny TaleHTOBaHHM, OMHOCHO YYCHHIIM ca MOTemKohama y pa-
3yMeBamby caJpkaja MPEe3eHTOBaHMX Ha IIKOJICKOM Yacy, PECIIEeKTHBHO.

JleMOHCTPAIMOHN OIVIeIN YMHE CACTaBHM JIEO PEJOBHE HAcTa-
Be. OHu omoryhaBajy pa3Bujame paJ0o3HAIOCTH U HHTEpeca 3a UMKy
U UCTPaXMBAa4KH IPHUCTYN NPUPOAHMM Haykama. TpeOa MOTHUBHCATH
YUYCHHKE J1a, y3 HaJ30p HACTaBHHKA, CAMOCTAIHO M3BOJE jEAHOCTAaB-
He orene. Takohe, Tpeba MOTHBHCATH y4CHHKE Ja U3HECY, IIpe pea-
JHM3alyje orIeNa, CBoje IpeTIocTaBke, koje he 3atum OuTH npoBepeHe
n3BolhewmeM omiena. HacrapHuk Tpeba aa mojcTakHe yUeHHKE qa 00ja-
CHE JIEMOHCTpPHUpaHy I0jaBy, HAKOH Yera oH caM, Kopuctehu mperu3Hu
jesuk ¢usuke, AedUHHUIIE HOBE TOjMOBE (BETMYHHE) M pednma (op-
Mmysuie 3akoHe. Kaja ce mpolje kpo3 cBe erare y u3jaramy cajapxaja
TeMe (orie]], Y9eHHKOB OITHC IojaBe, neduHucame nojMoBa 1 Gopmy-
JIMCambe 3aK0Ha), pelia3y ce Ha MPE3eHTOBAbE 3aKOHA Y MaTeMaTHUKOj
¢dopmu. AxktuBHO ydemrhe ydeHHKa HACTaBH JONPHHOCH TPAjHUjUM H
KBaJMTETHUjUM NOCTUTHYhHMa.

IIpemopyka je ma ce, yKoIuKO HeZOCTaje oarorapajyha ompema y
kabuHeTnMa, kopucte nocrojehn UKT anmaru xoju cumynupajy hpusnd-
Ke I0jaBe  Ipoliece.

PemaBame npo6iema je jenan o OCHOBHUX HauMHA pean3ali-
je HactaBe ®usnke. HacTaBHUK NOCTaBIba NMPOOIEM y4EHUIIMMA U IIpe-
MYyIITa ]a OHU CaMOCTAJIHO, Y TIAPOBHMA WM y THMY 1oy 1o pelema,
o MoTpedu ycMepaBa yueHuke, monacehajyhn nux nuramuMa Ha HEIITO
IITO Cy HAy4YWJIM W caja Tpeba ma mpumeHe, ymyhyje ux Ha m3Boheme
eKCIIepUMEHTa KOjH MOXKE JOBECTH JI0 Pellera podiieMa 1 CIINYHO.

PernaBame 3ajaTaka je BakHa MeTofa 3a yBekOaBare MPUMEHE
3Hama. Ibome ce mocTiKe: KOHKpETH3aluja TEOPHjCKIX 3Hamba; 00Ha-
BJbaEhE, MPOAYOJbHBAE M YTBPhHBaHkE 3HaHbHa; KOPUIOBAKE YUCHHY-
KUX 3Hata ¥ ymeha; pasBHjarbe JIOTHYKOI MHIIIbCHHA; IOACTULAE
YUeHUKa Ha MHUILHUjaTHBY; CTHIAKE CaMOIIOYy3/laba M CaMOCTATHOCTH

y pazny...

OBne cy on moceOHOT 3HaYaja KBAJUTATHBHU (KOHIICTITYaJIHH),
KBaHTHTAaTUBHH (PadyHCKH) W rpadUuKu 3afany. PermraBameM KBaim-
TaTHBHUX 3a/1aTaka, KOjU Yy TOCTaBLHU HE caapke OpojHe BpeIHOCTH
(U3NUKKUX BEIMYMHA, YUYSHHIH IPOBEPaBajy CTEIEH pasyMeBamba YCBO-
jeHHX caapkaja Beh Ha camoM IIKoicKoM dacy. OBakaB Ha4MH pana
Jlaje HaCTaBHUKY Op3y MOBpaTHy MH(OpManWjy Ha OCHOBY Koje ILIa-
HMpA JIaJbU pajl, ¥ LITO je BEOM BaKHO, MOTyNHOCT Jja 0IMaxX OTKJIOHH
HejacHohe U HepasyMeBame Y 3HaBY YUCHHKA.

IIpu pelaBarkby KBAaHTHTAaTHBHMX 337aTaka, y 3a/laTKy IpBO Tpe-
0a Ha MpaBU HAYMH cariegatd Gu3ndke cagpixkaje, rma TeK IMoclie Tora
npehn Ha Marematnuko Gopmynucame W u3padyHaBame. Hamme, pe-
IIaBakbe 3a]aTaka oJ[BUja ce Kpo3 TpH eTarne: Gpu3nyKa aHauu3a 3ajaT-
Ka, MaTeMaTHYKO W3pavyyHaBame M IUCKycHja pesynrara. Y MpBoj eTa-
IIM youaBajy ce (pU3MUKe M0jaBe Ha KOje Ce OHOCH 3a/1aTaK, a 3aTHM Ce
HaOpajajy U peurMa HCcKa3yjy 3aKOHHM M0 KOjuMa ce IMojaBe OABHjajy. Y
JIPYTroj eTamy ce, Ha OCHOBY MareMaTnuke opme 3aKkoHa, M3padyHaBa
BPEIHOCT TpakeHe BenmuuHe. Y Tpehoj eTamu Tpaxu ce aHanuza Qu-
3WYKOT CMHCJa ToOHjeHor pe3ynrara. OBa AUCKYCHja Ha Kpajy OMOTY-
haBa HaCTaBHUKY Jla KOJ| YUYCHHKA pa3BHja KPUTHYKO MUIBEHE, K0 1
CBECT O pely BelnuuHe ofpeheHnx GpU3NMYKUX BEeNTHYHHA.

IotpebHo je maxxkspMBO omabpaTH 3ajaTke Koju, ako je moryhe,
MMajy HeToCpenHy Be3y Ca peaJHuM CHTyarnujama. Taxobe je BaxHO
Jla Y9EeHHULU TIPaBHIHO BPEIHY)Y AOOWjE€HH Pe3yiTaT, Kao U HhEeroB mpa-
BuitaH 3anuc. [loceOHO Tpeba oOpaTHTH MaKky HA MOCTYIMHOCT HPH
n300py 3agaraka, o] HajjeIHOCTAaBHUjUX Ka OHMMa KOjU 3aXTeBajy aHa-
JIM3Y U CHHTE3Y CTCUCHHUX 3Hamba.

CnobomHe aKTUBHOCTH YYEHHKA, KOjH Cy MOCEOHO 3aHMHTEepeco-
BaHM 32 (PU3MKY, MOTY CE€ OpraHM30BaTH KPO3 pPa3HE CEKIHje MIIAAUX
(u3ngapa Kao My capaAmyu ca [HeHTpHUMa 33 TAJCHTe W MPOMOLHUjY U
MOITyNapU3aIijy HayKe.

IIporpam omoryhaBa mpuMeHy pa3IHUUTHX OONMKa paxa o
(poHTANHOT, paja y THMY, HHAMBHAYAIHOT paja, paja y mapy Win
rpynu. CamocTamHu pan ydeHHka Tpeba moceOHo HeroBatu. OBaj
0o0JIK paja je yueHHIHMa HajuHTepPECaHTHU]HU, BHIIE Cy MOTHBUCAHH,
Ta JIaKIIe YCBajajy 3Hame. Y3 TO ce Pa3BHja U BUXOBO MHTEPECOBAHE
M CMHCA0 32 MCTPA)XHBAYKU pajl, Ka0 U CHOCOOHOCT THMCKOT paja u
capaame. OBakaB MPUCTyN 00paayu HacTaBHE TeMe 3aXTeBa A00py MpH-
NpeMy HaCTaBHHKA: ofadpaTé TeMy, NMpHUIPEMHUTH oArosapajyha Ha-
CTaBHA CPEJICTBA U ONPEMY, TOACIIUTH yYEHHKE y IPyIie TaKko Ja CBaKU
MojeAnHAIl y TPYITH MOXKe JaTH oaroeapajyhu nompuHoc, natu notped-
Ha YITyTCTBA...

II1. TPAREE Y BPE/THOBAILE HACTABE U YUEA

Y HacTaBH OpHjEHTHCAHOj Ha JOCTU3amkE HMCXOAa BpEOHY]Y ce
OCTBapeHH HMBO MOCTUrHyha M HaIpenoBambe TOKOM Ipoleca yuea.
Jla 6u BpeqHOBame 60 00jeKTHBHO U Y QYHKIHjH yUerha, MOTPEOHO
je na Oyne ycknaheno ca npuHunuma ouemnsama ([IpaBumHuK o ore-
BHUBAKY y CPEABEM 00pa30Bamy U BACIHTAY).

HacTaBHUK je AyaH 1a KOHTHHYHPaHO HpaTH paJl CBaKor yde-
HMKa KPO3 HEMIPEKHUAHO NIPOBEPaBake BErOBUX YCBOjEHHUX 3Hama, CTe-
YEHMX Ha OCHOBY CBHX OOJIMKAa HacTaBe: IEMOHCTPAIMOHHX OIVIEHa,
HpeaaBama, pellaBaba KBAHTHTATUBHUX M KBAJIMTATHBHHUX 3ajaTaka,
CEeMHHAPCKUX PaJioBa U IIPOjeKara...

VY cBakoMm paspeny Tpeba KOHTHHYHMPAHO MPOBEPABATH U BpPE/-
HOBAaTH KOMIIETCHIM]E (3HAamWa, BEIITHHE U CTABOBE) yUCHHKA MOMohy
YCMEHOT MCIIUTHBAaa, KPATKUX MMHCMEHHUX IPOBEpa, TECTOBA Ha Kpa-
jy BehHX IeTMHA M KOHTPOJIHUX padyHCKHX BexOun. HactaBHuK Tpeba
Jia OMOTYhH y4eHHIMMa J1a MCKa)Xy aJITePHATUBHA pelleHka npodiemMa,
MHOBAaTHBHOCT U KPUTHYKO MHIIJbEHE U J]a TO aJIeKBaTHO BPEIHY]e.

Ha modeTky mikoJiicke roguHe MOTPeOHO je CIPOBECTH HHUIIM]jA-
HU TecT. OBaj TECT je HHCTPYMEHT MPOBEpE NpeI3Haka U NOTCHIIH]jaja
yaeHnka. Ha kpajy mixoncke roamHe, Takohe, Tpeba CIPOBECTH TECT
CHCTEMaTH3alluje TpairBa U IPOBEPUTH HMBO MOCTUTHYha yueHHKa u
CTEIICH OCTBAPEHOCTH 00Pa30BHUX CTaHIAp/a.

XEMHUJA

up yuema Xemuje je J1a yUEHHK pa3BHje XEMHUJjCKa U TCXHHUY-
KO-TEXHOJIOIIKA 3Hama, CIIOCOOHOCTH ATllCTPAKTHOT M KPUTHUYKOT MH-



IIJbEHa, CHOCOOHOCTH 3a Capajiby M THUMCKH pajl, Kao MpHUIpeMy 3a
Jlajbe YHUBEP3UTETCKO 00pa30oBame M OCIOCO0JbaBAKBE 32 MPHUMEHY
XEMHUJCKUX 3HaWa y CBAKOIHEBHOM JXXHMBOTY, OJTOBOPAH OJHOC IpeMa
ceOH, IpyruMa 1 )KMBOTHO)j CPEMHH U CTaB O HEOIXOJHOCTH LICJIOKH-
BOTHOT 00pa3oBama.

OIIIITA ITPEAMETHA KOMIIETEHIIUJA

VuemeM XeMHje YYCHHK pa3BHja pa3syMeBambe O II0BE3aHOCTH
CTPYKType, CBOjCTaBa M MpaKTHIHE IPUMEHe CyIICTaHIU. Tume pa3suja
Hay4HY ITICMEHOCT Kao OCHOBY 3a: (a) mpaheme nHdopManuja o Jomnpu-
HOCY XeMHje TeXHOJIONIKHM IIpOMeHaMa Koje ce yrpalyjy y HHIycTpH-
jy, TIOJEOIIPHBpPENY, MEHIMHY, (apManujy M Mo0O0JbIIABAjy KBAIUTET
CBAaKOJIHEBHOT JKMBOTA; (0) IUCKYCHjy O IHTamUMa/TeMama y Be3H ca
3aIITUTOM XXMBOTHE CPEAWHE, MHHUIMjaTHBY U IPETy3UMIBUBOCT y 3a-
IITHTH KUBOTHE CpeuHE; (B) KPUTHUKO IPEHUCITUTHBAbE HH(pOpMAaIHja
Y B€3U C PasIMYUTHM NPOU3BOAMMA MHIYCTpHje (MaTepHjavmMa, Ipe-
XpaMOEHUM HPOU3BOJMMA, CPEACTBUMA 32 XHUIHjeHY, JICKOBHMA, TOPH-
BOM, l)yOpuBHMa), IbUXOBUM yTHILAjeM Ha 37IpaBJbe M JKMBOTHY CpEIH-
Hy; (T) IOHOIIEeHE OTyKa IPpU N300py ¥ IpUMEHH npou3Boza. Ha kpajy
cpenmer o0pazoBarma CBaKH y4eHHK 0e30eIHO pyKyje CylcTaHlama H
KOMEpIIHjaJHUM MPOU3BOMMA Ha OCHOBY MO3HABamha CBOjCTABA U MPO-
MEHa CYICTaHIH KOje yIa3e y cacTaB IPOU3BOAA.

Kpo3 HacTaBy U y4yeme XeMHje y4EHHK YIO3Haje HayYHH METO
KOjUM C€ Y XeMHjU [0Ja3u JI0 IojiaTaka, Ha OCHOBY KOjuX ce (opmy-
JIMLIY TEOpHUjcKa 00jallliberhba 1 MOJICNH, U OCHOCOOJbEH je /1a Kpo3 eK-
CHEepUMEHTATHU Paj Ca3Haje O CBOjCTBMMA M MPOMEHAMa CYICTaHIIH.
YramnpeheHna je crnocoOHOCT CBAaKOT Y4eHHKA Ja KOPUCTU WHPOPMAIIH-
j€ MCKa3aHe XEMHjCKHAM je3UKOM: XEMHjCKHM TEPMHHUMA, XEMH]jCKAM
cumboinma, popMynaaMa u XeMHjCKUM jeTHAaYHHaMA.

OcHOo8HU HUBO

Ha xpajy cpeamer o0pa3oBama YUCHHK pasyMe IITa je MpeaMeT
HCTpaXMBakha XEMHje Kao HayKe, KaKo Ce Yy XeMHUjH JI0Jla3u [0 ca3Ha-
13, Ka0 U YJIOTY U IONPUHOC XeMHje Y pa3InuUTHM 00JacTHMA JbY/ICKEe
JIETIaTHOCTH U y YKYITHOM pa3Bojy OPYIUTBA. YYEHHK PYKYje IPOU3BO-
JMa/cyTicTaHIaMa (HEOpTaHCKUM U OPTaHCKHM jeANbEbIMa) Y CKIla-
Jly ¢ O3HaKama OIAacCHOCTH, YHO30pema U 00aBelITeha Ha aMbalaxH,
HpHJpIKaBa ce MpaBuiia 0 HAYHHY YyBama CYICTaHIH (IPOU3BO/A) U O
ojIaramy OTnajga U Mpeay3uMa akTHBHOCTH KOje AOMPHHOCE 3alTUTH
JKHBOTHE cpenuHe. V300p u mpuMeHy mpowu3Bona (Marepujana, mpe-
XpaMOEHHX MPOW3BOJIa, CPEICTaBa 3a XMIHjEHY U CII.) 6a3upa Ha MOo-
3HaBay CBOjCTaBa CyncraHiy. IIpumpema pactBop oxpeheHor mace-
HOT TIPOLICHTHOI CacTaBa IpeMa MoTpedama y CBAKOJHEBHOM KHBOTY
n/unn npodecruoHaNHOj eNaTHOCTH 3a Kojy ce obpasyje. IlpaBunny
HCXpaHy W OCTalie aKTHBHOCTH y BE3H Ca OYyBabEM 3/IpaBiba 3aCHH-
Ba Ha MO3HABAIY CBOjCTABA M M3BOPA OHOJOIIKH BOXKHHUX jSAHECHA
U BUXOBE YJIOI€ Yy XXHUBUM CHCTEMHMA. VYueHuk yM€ Ja MpaBUJIHO U
6e30eHO M3BEAC jeHOCTaBHE OIie[ie U obOjacHH NoOujeHe pesynrare
wi npoHalje o6jalimbee y pa3InuuTUM H3BOpHMa, kopuctehu ce xe-
MHjCKUM je3UKOM (TepMHHHMA, XEMHjCKHM CHMOoInMa, hopMyiaMa i
XEMHUjCKHM jeIHAYNHaMa).

Cpeomu Hugo

Ha xpajy cpexmer o0pazoBama y4eHHUK MOBE3Yje MPUMEHY CYII-
CT@HLM Y CBAaKOAHEBHOM JXHUBOTY, CTPYLIM U HHIYCTPHjCKO] IIPOU3BOI-
BH C (U3WYKIM U XEMHjCKAM CBOjCTBHMA CYTICTaHIIM, a CBOjCTBA CYTI-
CTaHIM Ca CTPYKTypOM M HHTepakiumjama m3Mely dectuna. [losesyje
Y3pOKe XEMHjCKUX peakiyja, TOIUIOTHE e(PEeKTe KOjH Ipare XEeMH]jCKe
peaknuje, GakTope Koju yTHday Ha Op3UHY XEMHUjCKE PEAKIIHje U XEMH]-
CKy PaBHOTEXKY Ca NPHMEpPHMa XEMHjCKUX peaKiija y CBaKOJAHEBHOM
JKUBOTY, CTPYLM ¥ WHIYCTPHjCKO] IIPONU3BOABH. YUEHHK pasyMe yio-
Ty eKCHEepPUMEHTAJHOT pajia y XeMHUju Y (GOpMHpaby M IMPOBEpaBarby
HAyYHOT 3Harba, HACHTU(HUKOBAY U CHHTE3H jelUIbEHha, U yMe Ja y
eKCIIepIMEHTATHOM pajy IPHUKYNM KBAJUTaTUBHE M KBAHTHTATHBHE
HoJIaTKe O CBOjCTBMUMA M IIpoMeHaMa cyncraniy. Kopucru oxrosapajy-
hy XeMujcKy TEpMHHOJIOTH]Y, XeMHjcKke cumboie, GpopMyre 1 XeMujcke
jennaunne. [Ipatu qucKycHjy W, Ha OCHOBY apryMeHara, 3ay3iMa CTaB
0 YJIO3U ¥ IIPUMEHHU XeMHje Y CBaKOIHEBHOM )KHBOTY, 0 eexTnma ca-

BPEMEHE TEXHOJIOTHje ¥ TEXHOJIOIIKMX Mpolieca Ha APYLITBO U KMBOT-
HYy CpEIuHY.

Hanpeonu nueo

Ha xpajy cpenmer o0pa3oBama yUCHHK MOXE Ja TPEIBUAU (PH-
3MYKa U XEMHjCKa CBOjCTBA CYIICTaHIM Ha OCHOBY €JIEKTPOHCKE KOH-
¢urypamnuje aroma eJieMeHaTa, THIIAa XEMHjCKEe Be3e W yTHunaja Mehy-
MOJICKYJICKHX HMHTEepaKija. YUeHHK mpeaBuha CBOjCTBA JHUCIIEP3HOT
CHCTEMa M MPUMEHYje pa3IniiTe Ha4WHE KBAHTUTATUBHOI H3paykaBa-
Ba cactaBa pactBopa. [lmanupa, mpaBriIHO 1 0€30€THO H3BOIU XEMH]-
CKe peakIiyje, u3padyHaBa Macy, KOJIUYMHY M Opoj 4ecTHlia CylCTaH-
M KOje Y4YeCTBYjy Y peaklMju, KOPUCTU U3pase 3a Op3uHYy peaxuuje
¥ KOHCTaHTy PaBHOTEKE. YUCHUK MMa pa3BHjeHE BEUITHHE 3a Jiabopa-
TOPHJCKH paji, UCTPAXKMBAKE CBOjCTaBa M IPOMEHA CYICTAHIM U pe-
maBame npobiema. Y objalrmaBamy CBOjCTaBa M IIPOMEHA CYICTaHIN
KOpUCTH ofroBapajyhe xeMujcke TepMHHE, XeMHjcke cuMmoboute, hopmy-
JIe ¥ XeMH]jCKe jeTHaYnHe. JJUCKyTyje 0 yIio3u XeMuje y CBaKOJHEBHOM
JKHUBOTY, O e()eKTHMa CaBPEMEHE TEXHOJIOTHjE ¥ TEXHOJIOLIKUX Ipolie-
ca Ha JIpyIITBO U XXMBOTHY cpenuHy. IIpensaxe aKTHBHOCTH y LIHJBY
O4YyBama )XUBOTHE CPEIIMHE.

CIIELIMOMNYHA ITPEAMETHA KOMIIETEHIIUJA: Xemnjcka
MICMEHOCT

Ha xpajy cpenmer obpa3zoBama y4eHHK je GOPMHpPAO XEMHUjCKy
MHMCMEHOCT Kao OCHOBY 3a mpaheme pa3Boja XeMHje Kao Hayke U 3a
pa3yMeBame MOBE3aHOCTH XEMHje, XEMHjCKe TEXHOJOTHje M pa3Boja
JpYLITBA. XEeMHjCKa MHCMEHOCT MTOMaXke JOHOIICHY OIIyKa y BE3H C
KopHIIielheM Pa3IMYUTHX IIPOU3BOJA Y CBAKOAHEBHOM JKHBOTY, Kao U
AKTUBHOM OJJHOCY IIPEMa O4yBamy 3/paBJba H )KUBOTHE CPEAUHE.

OcHo8HU HUBO

Vuenuk je popMupao MojMOBHH OKBHUP KaO OCHOBY 3a pa3yMeBa-
€ OKPYKEHha Y KOME )KHBH, TIOCEOHO CBOjCTaBa M IPOMEHA CYIICTaHIIN
U KOMEpIMjaTHUX NTPOU3BOJA C KOjUMa je Y KOHTAKTY Y CBAKOIHEBHOM
JKMBOTY ¥ CTpyLH. [IpaBHiIHOM ynoTpeGoM CyIcTaHy OpHHE O O1yBa-
1Y 3ApaBJba U )KUBOTHE cpeanHe. MIMa pa3BujeHe BemTuHe 3a 0e306en-
HO ¥ OZTOBOPHO PYKOBAame CyINCTaHIaMa (IIPON3BOANMA) U IIPABHIHO
CKJIAIMIITECHE OTIAJA.

Cpeomu Hu6o

VY4enuk je ¢popMupao MojMOBHH OKBHp 3a mpaheme mHPpOpma-
oyja y obmacTu XeMuje Kao Hayke, O JONPUHOCY XeMHje Pa3Bojy TeX-
Hosoruje M apymTBa. CarenaBa KBaJMTAaTHBHE KapaKTEPUCTHKE U
KBaHTHTATHBHE OJHOCE y XEMHJjCKHM peakifjamMa M MOoBe3yje X ca
YTHIIajUMa Ha XXMBOTHY CpPEIMHY, IPOU3BOAIY M Pa3Boj apyiursa. [1oj-
MOBHH OKBHD HOMaXke npahieby jaBHUX JHCKYCHja Y BE3H C IPUMEHOM
onpelheHe TEXHONOTHje M yTUIAjy HA 3/paBJbe MOjeJUMHIA M XHBOTHY
CpelMHy, Kao U 3a JIOHOIICHE OJUIyKa y Be3H ¢ M300pOM MPOU3BOIA U
HAYHHOM FUXOBOT KopHIIfieka.

Hanpeonu nueo

Ha kpajy cpeamer oOpa3oBama yu4eHHK NpUMemyje QyHIaMeH-
TaJlHe NpPHUHIMIE Y BE3U ca CTPYKTYPOM, CBOjCTBMMA M IIpOMEHaMa
CYIICTaHLM Yy OCMUIIUbaBakby CTpaTeryje U peliaBamy npodiemMa, 1o-
CTaBJbaly XMIOTE3a U IUTAHUPAKBY UCTPAKUBAKA 33 IIPOBEPY XUIIOTE-
3a, aHAJIM3Upakby ¥ MHTEPIPETalyjy MPUKYIUbEHHUX I0JaTaka u U3BO-
hemy 3aksbydaka Ha OCHOBY ITOJaTaKa M YHILCHUIA. Y YEHHUK BpEaHYje
HOCTYIIKe M JITEPHATUBHE IPHUCTYIIC pellaBamy MpobiieMa, BpenHyje
JoOujeHe pe3yarare U JOHOCH OUIyKe Ha OCHOBY pasyMeBamba XEMUj-
CKHX TI0jMOBa.

CIIELIUONYHA ITPEAMETHA KOMITIETEHIIUJA: Hayunn metoxn
Y XeMHjU U XEMH]jCKH jE3UK

Ha xpajy cpemmer o6pa3oBama YYCHHK HPUKYIJbA MOAATKE O
CBOjCTBHUMA M [IPOMEHAMA CYIICTAHIIM MIOCMATPAEM H MEPEEM; Iia-
HHUpa U ONHUCYje IOCTYIAaK; NPaBHIHO U 0e30eIHO pyKyje CyNCTaHIa-
Ma, mpubopoM, mocyjeM M HHCTPYMEHTHMA; HPEACTaBJba pE3yliTare



TabenapHO U rpaduuky; yodaBa TPEHAOBE M KOPUCTH XEMH]CKU je3UK
(XeMHjCKH TEPMHUHHU, XEMHUjCKH CUMOOIH, (HOpMyJIe U XeMHjCKe jeHa-
4ymHe) 3a GopMyIIHcame 00jallberha, 3aKJbydaka U TeHepaIn3ayja.

OcHoHU HUBO

VYueHnK mpaty MOCTyHmak M yMe Ja: MCIHTa CBOjCTBAa U IpOMe-
HE CYIICTAHIIM; M3Belle Mepemhe (GU3NYKNX BEIHYMHA; IPAaBIIHO U Oe-
30eTHO pyKyje CyNCcTaHlama, mpuodopoM, mocyhem U HHCTpyMEHTHMA;
OIMIIE INOCTYNAaK W ITIPEACTaBM pe3yiTare Hpema 3alaToM o0paciy;
o0jacHu noOujeHe pesynarare WM npoHale 00jalImbene y Pa3IuauTuM
W3BOpUMa, KOpUCTEhH XeMHUjCKy TEPMUHOJIOTH]Y, XEeMHjCKEe CHMOOIeE,
(dhopmyse 1 XeMHUjCKe jemHaYHHE.

Cpeorwu Hugo

VYdeHnk yme Aa: y eKCIEepUMEHTATHOM pafgy MPHKYNH KBalIuTa-
TUBHE M KBAHTHTATHBHE MOJIaTKE O CBOjCTBUMA M POMEHaMa CYIICTaH-
II1; KOPUCTH OATOBapajyhy amaparypy ¥ HHCTpYMEHTE; MEpH, padyHa 1

KOpUCTH ofroBapajyhe jenunune; Gpopmynuiie objalmemha U 3aKbyd-
Ke KopucTehn XeMHUjCKH je3uK (TepMHUHE, XeMHjcKe cuMbore, hopmyne
Y XEMU]jCKE jeTHAYHHE).

Hanpeonu nuso

Y4eHNK IIaHUPa U U3BOIY EKCIICPUMEHTE (aHATU3Mpa IpodieMm,
NpeTHOoCTaB/ba U JUCKYTyje Moryha pelema/pe3yarare; nieHTHHUKY-
je TIPOMEHJbHBE, IUTAHUPA ITOCTYIIKE 32 KOHTPOITy HE3aBUCHUX IIPOMEH-
JbUBHUX, NMPUKYMJba MOJATKE O 3aBUCHUM IPOMEHJBMBUM); aHAIU3HMPA
MojiaTKe, KPUTHUYKYU IPEHCIUTYje MOCTYIKe M pesyirare, oOjalrmbaBa
youeHe MPaBHIIHOCTH M W3BOAM 3aKJbydKe; MpPHUIPeMa IHCaHU WIN
YCMEHM H3BEIITaj O eKCIICPUMEHTAIHOM paJly/UCTPaXKUBakby; MPHKa-
3yje pesyaTare Mepema Bojxehu pauyHa O TauHOCTH MHCTpPyMEHTa U
3HadajHUM 1Hdpamva. Pazmemyje mHbOpMaIije oBe3aHEe C XEMHU)jOM
Ha pa3iIM4UTe HAYMHE, YCMEHO, y TIMCAHOM BUJY, y BUIY TaOelapHUX U
rpaduuKux npuKasa, moMohy xeMujckux cumbona, Gpopmysia u XeMuj-
CKUX jelHaYHHA.

Paspen Jpyrn
Henesbun oz yacopa 2 waca
Tomuumu Gong yacosa 74 yaca
CTAHJAPIN ucxonu TEMA

ITo 3aBpiueTKy pa3pena yueHUk he OUTH y cTamy jaa:

KIbyuHH NOjMOBH caapaja mporpama

2.XE.1.3.2. Onucyje ¢pu3nuka cBOjCTBa (arperaTHo CTame,
TeMIIepaTypa TOIUbCH:A U KJby4arba, PACTBOPILUBOCT

y TIOJIAPHUM H HETIOIAPHUM PAacTBapadiMa, IyCTHHA)
YIJbOBOJIOHHKA, JIKOXOJIA, aJIIeXH/1a, KeTOHa,
KapOOKCUIIHHX KHCENIHHA, eCTapa M IPUMAPHUX aMHHa

M [OBE3yje UX ca CTPYKTYPOM EBHXOBHX MOJICKYIIa 1
MelyMOJIeKyJICKUM HHTEpaKIHjama.

2.XE.1.3.3. HaBou XxemMujcke peaxiiyje yriboBOIOHUKA
(caropeBame 1 TIOTMMEPU3allnja), aIKoXosa (OKCHAaLHja
JI0 aIIeXU/1a ¥ KapOOKCHITHUX KUCEINHA U CaropeBarhe)
M KapOOKCHIIHUX KUCENIMHA (HeyTpanu3aiuja,
ecrepudukanmja).

2.XE.1.3.4. TToBesyje du3nuKa n XeMHjcka CBOjCTBa
OPraHCKHX jeMbEha U IHUXOBUX CMeEIlIa ¢ yroTpeboM u
3HaYajeM y CBAKOJHEBHOM JKHBOTY, CTPYLIH U XEMHjCKOj
MHYCTPUjH (3eMHH rac, HaTa, IIaCTHYHE Mace, Kaydyk,
ryma, 60oje, alleTHUIIeH, METaHOJI, €TaHOJI, €THIICH-TJIMKOJL,
IIHLEPoI, (POPMATACXH, ALETOH, MPaBjba KHCEINHA,
cupheTHa KrcennHa, OeH30eBa KUCEINHA, IMMYHCKa
KHUCEIHHA, MIICYHA KUCEIHHA, aJIMUTHHCKA KHCEINHA,
CTeapUHCKA KUCETHHA, OJICHHCKA KUCEITIHA).

2.XE.1.5.1. Pykyje cyncrannama (Ipou3BOuMa) y CKiay
C 03HAKaMa OMACHOCTH, YIO30petba i 00aBelITeha Ha
ambanaxu; IpUAPXKaBa ce MPaBIIA O HAYHHY TyBamba
CyICTaHIH (IIPOM3BOJIA) M OJUIAramby OTIaja.

2.XE.1.5.2. HaBoau 3araljuBade Ba3myxa, BoJe, 3eMJBHIITA U
OINCYje HUXO0B YTHIA] HA )KUBOTHY CPE/IHHY.

2.XE.1.5.3. Onucyje norpedy u MpeHOCT PELUKIaKe
CTaKIa, MaMpa U APYror YBPCTOr OTIaja.

2.XE.2.3.1. [Tnme

cTpyKTypHE hopMylie Ha 0CHOBY Ha3uBa rpema [UPAC
HOMEHKJIATyPH M Ha OCHOBY HA3HBa IHUIIE CTPYKTYPHE
(opMyre yribOBOIOHHKA, aJIKOX0Na, GpeHona, aiexuia,
KETOHA, KapOOKCHIIHUX KUCEJIMHA, eCTapa, IPUMapHHUX
aMMHA; PA3INKyje CTPYKTyPHE H30Mepe H IHIIE IBUXOBE
(dopmyne n Hazuse npema [IUPAC HOMeHKIATYpH.
2.XE.2.3.2. Kinacudukyje opraHcka jeiimberma npemMa
CTPYKTYpPH YIJbOBOJOHHYHOT HU3a HA AlUKINYHA U
LMKINYHa, 3acuheHa n HeacuhieHa, anudaTnyHa u
apoMaTnyHa; KIacudHKyje aJkoxosie IpemMa aToMy
YIJbEHHKA 32 KOjH je Be3aHa XHIPOKCUIIHA TPyIa Ha
HpHUMapHe, CeKyHIapHe U TeplujapHe; Kinacupukyje
aJIKoXoJIe ¥ KapOOKCHITHE KHCEeIIMHE TIpeMa Opojy
(byHKIHOHAIHHX IPyIIA.

2.XE.2.3.3. HaBon HaunHe 100Mjama jeiHmbemha Koja
MMajy IPUMEHY y CBaKOJHEBHOM KHBOTY M CTPYLH (C€TEH,
©THH, €TaHOJI, eTAaHCKa KHCEJIMHA) U MHIIe oroBapajyhe
jeIHAYMHE XEMHjCKHX PeaKiyja.

2.XE.2.3.4. TTnuie jeaHauYMHE XeMHjCKUX PeaKIuja
TPEICTaBHUKA KJIACE OPTaHCKUX jeAUCHA YUjH je

Ha3HMB WIH CTPYKTypHa (opMyIia jara: yribOBOLOHHKA
(cyncTutyLMja u aauipja), ankoxona (1exuaparanuja,
OKCHIAIHja 10 KapOOHWITHUX jeAUbEemha U KapOOKCHIHUX
KHCEIIMHA ¥ CaropeBarbe), KapOOKCHITHUX KHCEINHA
(Heyrpanusauuja, ecrepudukanuja), ecrapa (Xuapousa).

— OIHIIE 3aCTYIJ/bEHOCT OPIaHCKUX CYNCTAHIH Y XKHBUM
1 HE)KMBUM CHCTEMHMa; 00jaCHH MOPEKIIO0 OPraHCKUX
3araljyjyhux CyncTaHIM U yTHIA] HA 31PaBJbE U KUBOTHY
CpeMHY;

— moBe3yje Gpu3nUKa 1 XeMHjCKa CBOjCTBA OPraHCKUX
jeavIbeba ca BUXOBHM CaCTaBOM, CTPYKTYPOM FHXOBHX
MOJIEKYJIa, XeMHjCKUM Be3aMa U MehyMOIeKyJICKUM
HHTEpaKInjama;

— MIMEeHYje ¥ XeMHjCKHM (opMynama IpuKaxe
Npe/ICTaBHUKE KJTaca OPraHCKUX jeMiberba YKIbYuyjyhu
pasIMUKTe BUJOBE H30MEPH]C;

— KacH(HKyje OpraHcKe CyICTaHIe IpeMa Ha3HBY U
(dhopMyH U OBE3yje UX Ca 3ajeAHHYKHM CBOjCTBUMA
[PECTAaBHUKA CBAKE KIIACE;

— o0jacHH U jeAHaYMHAMa XeMHjCKHX PeaKLija WIyCcTpyje
HOBE3aHOCT PA3IMYMTUX KJIaca OPTaHCKHUX je[UbCHba,
YKJbY4yjyhu yciioBe moj KojuMa ce peakiuje OfBHjajy;

— OIIHILIE CACTaB U CBOjCTBA OPTAHCKUX CYIICTAHIN

y KOMEpIHjTHAM IPOU3BOMMA U FHXOB 3HA4aj y
CBaKOJAHEBHOM JKUBOTY;

— OIIHIIIE 3aCTYNJ/BEHOCT OHOMOJIEKYIIa y JKUBHM CHCTEMUMA
U HaBeJie HUXOBY YIOTY, GU3HOIONIKO AejcTBO uMajyhu y
BHy KOPUCHE U IITCTHE aCIIEKTE;

— HaBeJIe 3Hayaj U IPUMEHY 0abpaHuX IPUPOIHNUX K
CHHTETHYKMX OHOJIONIKY BaXKHUX OPTaHCKHUX jeUIbCHa;

— KPUTHYKH pa3Marpa yrnorpedy GHoMoreKyia,
KOMEPLIMjalHUX IPONU3BO/IA, M IbUXOB YTHI[A] HA 3PaBIbe U
OKOJIHHY;

— MMEHYje U XeMHjCKHM (hopMynama IMprKaxe MOHOMEPHE
jenuHuIe OHoroIMMepa;

— [0Be3yje CTPYKTYPY OHOMOJIEKYJIa ca BbUXOBUM (BU3HYKHM
1 XEMHjCKHAM CBOjCTBUMA;

— IIOBE3yje pa3IHYHTe HUBOE CTPYKTYPHE OpraHH3aluje
onabpaHux OMOMOJIEKYI1a ca lbHXOBOM YJIOTOM Yy )KHBUM
CHCTEMHMA;

— ofjanImasa 1ojaM CTepeon3oMepuje Ha IpuMepy
OroMoJIeKyIa;

— objanImbaBa XeMHjCKe IPOMEHE jeTHOCTABHUjHX
GUOMOIIEKYIa y OpPTaHU3My M IHIIE je[HaYHHEe PeaKInja
KOjHMa TO WIIyCTpyje;

— ONKCYje OCHOBHE MPHHIIUIE U 3HAYaj mporeca
PpeIUIHKaLHje, TPAHCKPHUIILKje U TPaHCIaLHje;

— IPUMEbYje CUTYpHE J1a00paTopHjCKe TEXHUKE Y
PYKOBambY, CKIAIUIITCEbY W OJUIaramy CYICTaHIHU H
ambasaxe cariacHO IPHHIMITMA 3eJICHE XeMuje;

— KPUTHYKH [POLICHH NOCTIEANLE JbYICKHX aKTUBHOCTH
KOje I0BOJIE [0 3arajiBarba BOJIC, 3eMJBHUILTA U Ba3AyXa U
00jacHM 3Hayaj INIAHUPamba U PelllaBarba MpodieMa 3aIiTHTe
JKUBOTHE CPEIUHE;

— KBaHHTATHBHO TyMadH XEMHUjCKE IPOMEHE H MPOLece y
peaTHOM KOHTEKCTY.

OPTAHCKE CYIICTAHIE Y HEXKUBOJ U ’)KUBOJ
nPAPOIN

IpuposHe U CHHTETUYKE OPraHCKe CyNCTaHIE.
3acTynbEHOCT, CacTaB, CBOjCTBA, YJIOTa U YTUIIAj OPraHCKUX
CYIICTaHIIA Ha 3/IpaBJbE U )KUBOTHY CPEANHY.

OJ1 MakKpoMOJIeKyJI1a 10 OpraHu3Ma.

JIeMOHCTPALMOHH OIVIeIH:

JEMOHCTpHUPAKLE y30paKa NPUPOJAHUX U CHHTECTHYKHX
OpraHCKMX CYICTaHIU U MojieIa

GromMoIeKya

CBOJCTBA U KTIACH®UKALIMJA OPTAHCKHX
CYIICTAHIIM

DyHKIMOHAIHE TPyTIE.
TUIOBH OPraHCKHX peaKiiija.

YIJbOBOJOHULIA

Kiace u HomeHknarypa. 3acuhenu u Hesacuhenn
YTJBOBOJIOHHIIH.

Bpcre uzomepuje.

Dusnuka cBojcTBa. XEMHjCKe PeaKiHje yrbOBOIOHHUKA.
IMpumena.

ApOMaTHYHU YIJbOBOAOHULH. XaJIOT€HHU JePUBATU
YTJbOBOJOHHUKA.

Tonumepu.

JIeMOHCTPAIMOHH OIIeIN:

HCIUTHBAKBE PACTBOPIBUBOCTH YIIbOBOJOHNKA; CATOPEBASE
YIJbOBOJOHHMKA.

OPI'AHCKA JEJUIEA C KHCEOHUKOM

Kiace 1 HOMEHKIaTypa.

Ankoxomnu. @enonu. ETpu. Angexunu 1 KeTOHH.
Kapboxcunre kucenuHe. JlepuBarn KapOOKCHITHHX
kucenuHa. GU3MYKa CBOjCTBA KUCEOHMYHHX OPraHCKHX
jenumema. XeMHjCKe peaKuuje KUCCOHHNYHUX OPTaHCKHUX
jenumemna.

IIpumena.

JleMOHCTPALMOHH OIVIeH

AJKOXOJTHO BpEHE, HCTIMTUBAKBE PACTBOPJBUBOCTH,
caropeBame €TaHoJIa, OKCHIAIHja aJIKOXOJIa.

Oxcupanyja ajnaexuia KaaljyM-epMaHraHaToM y
HEyTpaiHoj, 6a3HOj M KHCeNIoj cpenny. Peaknuje annexuna
ca OnaruM okcuaaoHnM cpeactsuma (Penykuuja
®denunroor peareHca. Penykuuja ToneHcoBor pearexca).
Jlo6Hjame eTaHCKe KUCEINHE U3 HEHUX COH;
PacTBOPJEMBOCT Y BOIH M OPraHCKUM PacTBapadnMa;
ynopehuBame KUCenoCcTH KapOOKCHITHUX KUCEINHA.

OPTAHCKA JEJUBEIBA CA A3B0TOM U
CYMIIOPOM

Kunace u Homenknarypa. Hutpo jenumema. AMUHH.
®dusnuka cBOjcTBA. XEMHUJCKE PEaKIije OPraHCKUX
jeMmBErba Ca a30TOM H CyMIIOPOM.




2.XE.3.3.1. [Tuiue cTpykTypHE (opMyie Ha OCHOBY Ha3HMBa

YI'/JbEHU XHUJIPATU

npema IUPAC HOMEHKJIaTypH U Ha OCHOBY Ha3MBa MHIIE
CTPYKTYpHE (hopMyJIe 3a XaJoreHe AepHBaTe YribOBOJOHHUKA,
eTpe, aluI-XaJoreHu/e, aHXuapuae KUCeIHHa, aMHJIE,
aMHHe, HUTPOjeIMbEHba H OPTaHCKa jeIHIbEHba Ca
CYMITOPOM.

2.XE.3.3.3. OGjaumaBa 001K MOJIEKYIIa OPraHCKHX
jenumerba (YIIOBe Be3a) Ha OCHOBY XHOpHAN3ALHje aToMa

Mowuocaxapuau. Crepeon3zoMepuja MOHOCaXapua.
Jucaxapunn.

Tonucaxapuan.

Du3MYKa U XEMHjCKa CBOJCTBA YIJbEHHUX XUPATa.
Mertabonu3am yribeHUX XHIpara.
JIeMOHCTPAIMOHH OTJIeN:

peaxuuja ckpoba ca joIoM; XHAPOoIn3a cKpoba.

YIIbCHHKA Yy MOJICKYJIMMA; HIIyCTpPYje U HACHTH]UKYje

JMOUIN

BPCTE M30MEPH]je; Pa3IIHKYje POCTOPHY U KOHCTUTYLIHOHY
H30MepHjy, Kao U KoH(popmarje.

2.XE.3.3.5. Ha ocHOBY cTpyKType MOJIeKyJIa peBula TuI
XEMH]jCKe peakiuje Kojoj jeAnberbe moexe (aauuuja,
CYNCTHTYLIHja, eIMMUHALIMjA) U MHIIe oAroBapajyhe

OcanysUBH 1 HeOCaIy lbHBHY JIMIUIN. MacHe KUCEIHHE.
Macru 1 yjba. XuaporeHusanuja u canonudukanmja.
Merabomnu3zam JIAnuaa ﬂeMOHCTpaH“OHH orjeam:
HcnituBame (GU3NUKUX CBOjCTaBA JUIHA.

jeIHAYMHE XeMHjCKHX PeaKInja.

AMMHO-KHUCEJ/IMHE, NENTHUJIU U IPOTEMHU

2.XE.1.4.2. HaBozau ynory u 3aCTyIUbEHOCT yIJbeHUX
XMZIpaTa, MacTH, yJba, BOCKOBA, MPOTEHHA U BUTAMUHA Y
JKMBUM CHCTEMHMa, Kao u yiory JIHK.

2.XE.1.4.3. Ilo3Haje ankanounse Kao NpUPOIHA 1
CHHTETHYKA XEMH]jCKa jeIUbErba Koja HMajy KOPUCHA U
mTeTHa (pU3HOIIONIKA 1€jCTBA.

2.XE.1.4.4. ITo3uHaje yiory u npuMeHy aHTHOMOTHKA Kao
HPUPOIHUX M CHHTETUYKNX XeMHjCKUX jeANCHbA.
2.XE.2.4.1. TToBe3yje CTpyKTypy MOHOCaxapHa,
JMcaxapuja U IoJIMcaxapusia, CTpyKTypy ectapa U3 MacTu,
yJba M BOCKOBA, CTPYKTYPY aMUHOKHCEINHA U IPOTEHHA ca
CBOjCTBHMA H YJIOTOM Y KMBUM CHCTEMHMa.

2.XE.2.4.2. Onucyje 4yeTupu HUBOA CTPYKTYpHE
OpraHu3aluje NPOTeHHA: TIPUMApPHY, CeKyHJIapHY,
TeplUHjapHy M KBaTCPHEPHY CTPYKTYPY H HABOIH HHXOB
3Ha4aj 3a OMOJIOUIKY AaKTHBHOCT IPOTEHHA Y KMBUM
CHCTEMHMA.

2.XE.2.4.3. Onucyje cTpyKTypy HYKJICHHCKUX KHCEIINHA;
pasiuKyje pubOHYKJICOTHIE O 1E30KCHPHOOHYKIC0THAA
u nasou ynory u-PHK, p-PHK u 1-PHK y xuBum
CHCTEeMHMa.

2.XE.3.4.1. O6jaumapa nojaBy cTepeou3oMepHje Koz
MOHOCaxapHza.

2.XE.3.4.2. Ha ocHOBY Ha3uBa, GpopMyIa H BPCTE Be3a
pasiMKyje CTpyKTypy MOJIEKyIa iucaxapuia (MajuTose,
JIaKTO3€e, caxapo3e, 1e00H03e) U noaucaxapua (Ckpoda,
IeJTyN103€ U IIINKOTeHa).

2.XE.3.4.4. Knacudukyje 1unuae Ha OCHOBY peakiuje
6a3He XUIPOIN3e; HCIIUTYje OMIeUMa U 00jallIbaBa
HUX0BA (PU3MYKA M XEMHU]CKA CBOjCTBA U YJIOTY y KUBHM
CHCTEeMHMA.

3.4.7. OGjanrmasa ynory eH3uMa y JKMBUM CHCTEMHMa

M yTUIA] Pa3IHYUTHX (PAKTOpa HA AKTHBHOCT CH3UMA
(Temmnepatypa, npomeHa pH BpeaHocTH, gofarak joHa
TELIKHX MeTalla, KOPaKTOPU U KOCH3UMH, HHXHOUTODH).
2.XE.3.5.2. OGjaumasa JOMPHHOC XEMHU]j€ 3alITHTH
JKUBOTHE CPEAMHE U IPEAIaKe aKTHBHOCTH KOjHMa
JIOTIPUHOCH OYYBakby )KHBOTHE CPEIANHE.

AMHHO-KHCEINHE — (PU3MYKa U XeMHjCKa CBOjCTBA.
Mentunna esa. IMenruau.

IIporeunn. Huou crpykrype nporenna. Enzumn.
XopMOHH.

Merabonn3aM IpoTeHHa.

JleMOHCTPAHOHH OrIen: VicnuTrBame KHCEITHHCKO-
6a3HNX CBOjCTaBa BOACHUX PACTBOPA AMHHO-KHMCEIHHA;
JIOKa3UBaHhe AMUHO-TPYIIC Y MOJICKYJIMMa aMUHOKHUCEIIHHA;
peakIija aMUHO-KHCEINHE Ca HUHXUIPUHOM.

JIOKa3HE PeaKIuje 3a MeNTHE U NPOTeHHe: OMypeTcKa

1 KCAaHTONPOTEHHCKA PEaKIn]ja; TaJ0XKEHe IPOTeHHA
3arpeBameM, KOHIEHTPOBAHUM MHHEPATHHM KHCEIHHAMA,
COJIIMA TEIIKHX METaja, aJKOXOJIOM, aMOHH]jyM-CyndaTom;
yTHIaj TeMIeparype 1 pH BpeHOCTH cpeliuHe Ha
AKTHBHOCT aMIJIase.

HYKJIEMHCKE KUCEJIMHE

PuGonykneornu. J{e30KCHPHOOHYKICOTHIH.
JIHK u PHK.

Pemmkarmja. Tpauckpunimja. TpaHcmanuja.
BUTAMWHU

Knacndukanuja u CTpyKTypa BUTaMHHA.
CBojcTBa BUTAMHUHA.
Besa uzmely BuTamuna 1 Metabonau3mMa.

AJIKAJIOWJA U AHTUBUOTHULA

Knacudukanuja ankanonsa, QH3HOIOMIKO A€jCTBO U
350ynorpeba.
Vnora u npuMeHa aHTHOMOTHKA.

OPTAHCKE 3ATABYJYRE CYIICTAHIE U
OJIP’KUBA ITPOU3BOIIHA

Penuximpame. bruoornaj.

MeanunHCKH 0TMaj, npexpaMOeHH OTHa/l.
OnprkuBa Mpou3Bo/mka. LinpkynapHa eKOHOMHja.
VipaBibarse OTIANOM.

YIIYTCTBO 3A JUJAKTUYKO-METOAUYKO
OCTBAPUBAILE ITPOT'PAMA

IIporpam HactaBe M ydema XeMHje IPBEHCTBEHO j& OPHjCHTH-
CaH Ha TPOIleC y4Yema U OCTBapuBame ucxona. Mcxomm omoryhasajy
Jla ce IIJb HacTaBe XeMuje JOCTUTHE y CKIIaLy ca MPEAMETHHM U Me-
hynpenmeTHHM KOMIeTeHIMjaMa U cTanaapauMa nocturayha. Mexonu
HPEACTaBIbajy YUSHHYKa MOCTUTHyha 1 Kao TaKBU Cy OCHOBHA BOANIbA
HACTaBHUKY KOjU Kpeupa HacTaBy M ydeme. [Iporpam HacrtaBe M yde-
Ba XeMHje je TeMaTCKU KOHIUIHpPAH. 3a CBaKy TeMy MPEUIOKEHH Cy
KJbYYHH II0JMOBH Ca/ipKaja, a pajyl JIAKIIeT IUIaHuparba HacTaBe Ipe-
JUTaKe Ce OPHjEeHTallnOHH Opoj YacoBa MO TeMama:

OpraHcke CYIICTaHIIE y HEKUBO] M KHUBO] IPUPOIU — 2;

CBojcTBa 1 KITacH(HKaIja OPraHCKUX CYNICTaHIH — 2;

VrisoBomouuiu — 10;

OpraHcka jenumermha ¢ KHCEOHHKOM — 18;

OpraHcka jeumbenha ca a30TOM U CyMIOpoM — 3;

YribeHu xuaparu — 7;

Junamm — 7,

AMUHO-KHCETUHE, NENTUIN U TPOTeHHU — 12

Hyxnenncke kucenuse — yacosa 4;

Buramunum — 3;

AJIIKaTouau ¥ aHTUONOTHIIM — 3

Oprancke 3aral)yjyhe cyncranie u oap»uBa NIponu3BoIma — 3.

I. IINTAHUPAKBE HACTABE 1 YUEBA

ITporpam HacTaBe M y4era OPUjEHTHUCAH HA UCXOJIE HACTABHHKY
naje Behy crnobony y kpeupamwy M OCMHUIIUBbaBalky HACTaBE U yUeHa.
Ipy miaHUpamy HACTABE M YUCH-a BaXHO je UMAaTH Y BUIY 1a Ce UC-
XOZIM Pa3JIMKyjy 1Mo MoTpeGHOM BpeMeHY 3a BHXOBO NOCTH3ame. Hekn
ce JaKuIe 1 Op’ke MOTy OCTBApHTH, aJd je 3a BehnHy ucxona NoTpeGHo
BHILIC BPEMEHA U BHILIC PA3IHYUTHX aKTUBHOCTHU. I10TpeOHO je na Ha-
CTaBHHK 32 CBaKy HACTaBHY je[MHHULy, ¥ (a3u IUIaHHpama U MUcarba
MpUIpeMe 3a Yac, y OJHOCY Ha ofaOpaHH HCXOA, AC(PHUHUILE MCXOIE
cnenuuyHe 3a JaTy HacTaBHY jenuHMIy. [Ipemopyka je 1a HacTaBHUK
IUIAHUPA U TIPUTIPEMa HACTaBy CaMOCTAJHO M y capajibH ca Kojerama
300r ycrocTaBibamba MehynpeAMeTHIX Kopenalyja.

IIpemopyden je Opoj yacoBa 3a peanu3alyjy CBaKe TeMe KOjU
YKJByUyje U JeMoHcTpanuoHe ornene. @opmupame mojMosa Tpeda 6a-
3MpaTH ¥ Ha JAEMOHCTPAlHOHUM OIlieAnMa. AKO y LIKOJIHM HE I0CTOje
CYIICTAHLIC 338 H3BOCH-C NPEMIOKCHUX JEMOHCTPALMOHUX OIvena,
OIVIe CE MOTY M3BECTH Ca IOCTYITHUM CYIICTaHIama.

II. OCTBAPUBAILE HACTABE U YUYEA

VY LeNOKYyIHOM HAacCTaBHOM IIPOIIECY Y 0OJTacTH OPraHCKe XeMHje
1 OMOXeMHje BaXKHO je CTallHO YCIIOCTaBJbaTH Be3e ca MPETXOMHO yue-
HUM caiapxajuMa xemuje. HacraBHe TeMe Cy KOHLMITHPaHE C LUJbEM
Jla Ce YUCHUIM CTAJHO MOJACTHYY Ja IOpeJe CBOjCTBA OPraHCKHUX CyII-



CTaHIH, yBHlajy CIMYHOCTH U Pa3lUKe, H JOBOJE UX Y BE3y Ca CTPYK-
TYpOM MOJIEKYIIa.

OpraHcke cyncraHie y He;KMBOj H :KMBOj IIPUPOIAH

V 0BOj HaCTaBHOj TeMH YYCHHIIM CTHYY YBHJI O 3aCTYIUBEHOCTH Op-
TaHCKHX jeU-CHha Y HEXKHUBO] M )KUBOj MIPUPOAN, HABOIE XEMH]CKH Ca-
cTaB Ha(Te, 3eMHOT Taca U yIiba, 00jallmbaBajy lBUXOBO MOPEKIIO Y JINTO-
cdepH, Kao U BUXOB 3Ha4aj (CHPOBHHE) 3a HOOHMjahe MHOTHX OPTaHCKHX
KOMEpIHjaIHIX Tpon3Bofa. MHdopMaTuBHO pa3MaTpajy 3acTyIUbEHOCT
OPraHCKHX CYyIICTaHIM y *KUBHM CHCTeMHMa, nojcehajy ce rpaausa xe-
MHje NPETXOJHO y4YeHOr y 8. pa3pemy OCHOBHE IIKOJE, Ka0 W TpajuBa
Ouornoruje, 0 GUOJIOIIKY BaKHUM OPTaHCKUM jeIHbehuMa (OenaHdeBH-
He, YIJbEHU XU/IPaTH, MacTy, HyKJIEUHCKe KucenuHe. Takohe, oHu casHa-
Jy O XeMHjCKOM CacTaBy M 3Hauajy CHHTETHUYKHX KOMCPIHjTHUX OpraH-
CKHX CYICTaHIH (JIeKOBH, 00je, BEIITauKa BIAKHa, ...), KA0 U O CTPYKTYpH
U IPUMEHN OPTaHCKHX IoimMepa (TUIacTHKa, Tyma). Y OKBHPY pa3Ma-
Tpama CTPyKType OMOMOJIEKY/Ia O4eKyje ce [a YUCHULH youe IIOCTOjambe
BHIIe (QYyHKIMOHATIHUX IPpyNa y OBUM MOJIEKYJIHMMa, Ja MOTy j1a Oyry Mo-
JIEKYJIM MaJIMX MOJIEKYJICKHX Maca, ali ¥ BeoMa BElMKUX (MOHOMEpU U
THOJIMMEPH), J1a MOT'Y OUTH Pa3IMInTe CIIOKEHOCTH, 1a IOpe]] IPUPOIHUX
OHOMOJIEKyIa MOCTOje CHHTETHYKH W IMOJyCHHTETHYKH MPOM3BONM, HA
npumep, aHTI/IGI/IOTI/ILII/I, AJIKaJION 1A, BELITAYKU XOPMOHU UT/.

Ha oBom mecTy ydyenuuu 6u Tpebaiio ga pa3Marpajy pasindurte
HPHUPOIHE MPOM3BOJIC y CACTaBY HAMHUPHHIIA, B)KHOCT 3[paBe HCXpaHEe
3aCHOBAaHE Ha MO3HABalbY KOje Cy HAMHPHHIE MU3BOP IOjeANHUX OHO-
JIOLIKM BaKHUX OPraHCKUX jequibema, A0 Kojux mopemehaja momasu
YKOJIMKO C€ NPUPOAHA PaBHOTEXkA M3Mely OMOMOIIeKya HapyIH, U Aa
CYIICT@HIIE aHTPOIIOTCHOT TIOPEKJIa MOTY YTHLIATH Ha Ty PaBHOTEXY U
noBecTH 10 mopemehaja MeTabonu3Ma y )KHBUM CHCTEMHUMA.

V 0KBHpY OBe TeMe IpeIaxke ce AEMOHCTpalHja y30paKa OpraH-
CKHMX CYIICTaHIM (Ha MPUMep: N-XEKCaH, CTEapHHCKA KUCENHHA, caXa-
po3a, ButamuH C) U MOJIEKYJICKUX Mojiesia OMOMOIIeKya.

CpojcTBa M KJIacH(UKALUja OPraHCKHUX CYNCTAHIN

Y 0B0j HacTaBHO] TeMH y4eHHIU (HOPMHPAjy pasyMeBambe HajBa-
JKHUJUX TPHUHIAIIA Ha OCHOBY Yera MOTy o0jallmaBaTé U Ipeasubharu
(U3MUIKa ¥ XEMHjCKa CBOjCTBA OPTaHCKHX jEAUIbEHha. YUeHhe 3aIl0qH-
Y pa3MaTpameM 3Hauea W BXHOCTH I0jMa (yHKIMOHAIIHE TpyTIe,
CBPCTaBamkEM jeIM-EHa Ha OCHOBY (ByHKIIMOHAJIHE IpyIe y OAroBapa-
jyhe Ki1ace OpraHcKuUX jeAHIbEHA U pa3MaTpameM Kako ce Ha OCHOBY
NOo3HaBama (QyHKIMOHAHE Tpyre (a THME U MPUITaIHOCTH ofpeleHoj
KJIaCH OPTaHCKHUX jeUIb-ea) MOTy mpenBuhatn (u3HuKka U XeMujcka
CBOjCTBa jeUHCHA.

On yueHHKa ce OdYeKyje /la Ha OCHOBY IIO3HABama MPUPOJIE Xe-
MHjCKHUX Be3a, Kao ¥ MPUPOJE Mel)yMONeKyICKNX HHTEPaKIIHja, 3aKIbY-
4yjy O arperaTHoM CTamy OPraHCKUX jeAUIbEHba, Pa3ivKama y TeMile-
paTypu Kibyuama M TOIUbEHA, U J1a Ha OCHOBY IIOJIAPHOCTH MOJIEKYJIa
3aKJby4yjy O PACTBOPJHUBOCTH OPTaHCKHUX jeqUI-CHa U IbUXOBUX CMe-
111a y TI0JIapHUM ¥ HEHOJApPHUM pacTBapaduma.

Ha ocHoBy mno3naBama cBOjcTaBa (pyHKIMOHAJIHHX Tpyla M Ka-
paKTepHCTHKA XEMHjCKHX Be3a (MOJapHOCT), O YUCHHKa ce OYeKyje
Jla IPETIOCTaBe TUI XEMHUjCKe peakuyje (aAnIija, CyICTUTYLHja, eI1-
MHHaIMja) KOjUMa Jata Kiaca jeInbeiha MOAIeKe, a MUITY XeMUjCKe
jeAHAYMHE THITUYHUX PEaKiyja.

Yrib0BOTOHUITH

VY OKBHpPY OBe TeMe Ol YYeHHKa ce OueKyje na KIaCHPHKY)y
YTJOBOZIOHHKE TIpeMa HPHPOIN YTJHOBOJOHHIHOT HU3a U (PyHKIHO-
HaJHUX Tpyna. Ha oCHOBY QM3MUYKUX U XEMHjCKUX CBOjCTaBa youaBajy
1 00jaiImbaBajy pa3iiuke u3Mel)y aluKInIHuX W MUKIAYHUX YTJBOBO-
noHHKa, m3Mely 3acuheHnx n HezacmheHHX AUKIMYHUX YTIHOBOMO-
HHUKa ¥ u3Mely aIMIUKIMYHUX ¥ apoOMaTHYHHX yTIJboBOJOHMKA. Ha
ocHoBy HazuBa 1o IUPAC HOMEHKIATypH oJ y4eHHKa ce OYeKyje Ja
CaMOCTaJIHO IHUITY (GopMylte XeMHjCKHUX jeIUbeha U Ha OCHOBY (op-
MyJla XeMHUjCKHX jequmera munty Hasuse o [IUPAC HomeHknaTypu.

IprmkoMm u3ydaBama CBOjcTaBa YIJbOBOJOHHMKA Of YUEHHUKA CE
OYeKyje 11a MOBEXY XEMHJCKy PEaKTUBHOCT Ca CTPYKTYpOM MOJIEKYIa,
Jla CaMOCTAJIHO MUY jeTHAYNHE XEMH]CKHUX PEeaKIrja.

VY OKkBHpY OBE TeMe Cy NpEUIOKEHA J[Ba JEMOHCTPALIMOHA OIJIe-
Jia: HCTIUTHBAE PACTBOPJEUBOCTH YIJbOBOAOHHKA (Ha IIPUMEp XEKCaHa
u OeH3eHa y BOAM) U Peaklfja caropeBama yrijbOBOJOHHUKA (Ha IpUMep
caropeBame NPUPOIHOT raca y ByH3eHOBOM IUIaMEHUKY U CaropeBarbe
cBelie Mpy YeMy y4eHMIM Ha OCHOBY IUIaMEHA MOTY 1a YBHAE Pas3iIuKy
n3Mel)y OTIyHOT 1 HeTIOTITYHOT CaropeBama).

Oprancka jequmenha ¢ KHCEOHHKOM

VueHuM pasivKyjy Oa je XUIPOKCHIHA (YHKIMOHAJIHA Tpyma
KOJ| QJIKOXOJIa Be3aHa 3a aJlKull-, a KoJ{ ()eHoIIa 3a apuiI-rpyIy U jJa npe-
Ma ToMe 00jallibaBajy pa3iuKy Y PEaKTHBHOCTH alikoxoyia u (heHoa.
YdeHnIM pa3iuKyjy ajaaexuze of KeToHa Ha OCHOBY ToTa Jia JIU je Kap-
OOHMIHA TpyTa Be3aHa 3a alKiiI- (WIN apiil-) TPYIy U BOLOHUK, WIIH
3a aNKWI-, WIN apwiI-Tpyne. YUeHNIN KapOOKCHIHE KUCEIUHE UJICH-
TUQUKY]y TpeMa KapOOKCHITHOj (QYHKIIMOHAITHO] TPYNH H 00jallmbaBajy
KaKO 3aMEHOM XHAPOKCIIIHOT (hparMeHTa y OKBUPY KapOOKCHIIHE Ipy-
IIe HaCTajy AePUBATH KapOOKCHITHUX KHCEIIMHA.

Ouekyje ce 1a YYCHUIH 00jallmbaBamy U Mopeae Qpu3ndka CBOj-
CTaBa Pa3ININTHX OPTaHCKUX jeANIbEHha Ca KUCEOHUKOM (TeMIepaType
TOIUBbEHbA U KJby4arba, PACTBOPJEUBOCT Y BOJIM) HA OCHOBY II03HABamba
CTPYKTypa MOJIEKyJIa, MONAPHOCTH U MeljyMOJIeKYJICKNX MHTEpaKIyja.
Kopucrehu IUPAC HoMeHKnaTypy y4eHHMIM MMEHYjy OpraHcKa Ku-
CCOHHUYHA jCNMLCHA, a KOPUCTE U yoOWdajeHe (TpUBHjaHE) Ha3UBE
OPraHCKUX CYIICTaHLH KOjeé MMajy NPUMEHY y CBAaKOJAHEBHOM JXXHBOTY.
BakHO je Ja yueHMIM HaBOAE 3Ha4yaj H HMPHMEHY AJIKOXOJa Y CBAKO[-
HEBHOM JKHBOTY (yKibyuyjyhu u 3moynorpely): MeTaHona, eTaHolna,
STUJICH-DIINKOJIA, TIIMLEPOIIa.

VY OKBUpY NIEMOHCTPAIMOHMX OINIE[a YYCHHUILM yOuaBajy Ja ce
Yy TOKy aJKOXOJHOT Bpema op mehepa moOujajy aiakoxon €TaHoNn U
YIJbEH-IMOKCHA. 3aTUM, JIEMOCTPALMOHHUM OIVIEZOM C€ JI0Kasyje Mo-
JApHOCT aNkoxoia (pacTBapameM eTaHona y Boxu). CaropeBameM
asKoxosa Tpeba Ja youe Jja €TaHOJ Caropesa MOTIYHO 0 YIJbeH-IH-
okcuza U Boge. Ha 0OCHOBY IEMOHCTPAIIMOHMX OIVIe/ia YYeHHIH Tpebda
Jla yodue /1a c€ OKCHJIAINjOM IPUMapHUX aJKOXoJa T00Hjajy ajIeXuau,
CEeKyHAAapHUX KETOHH, a 1a JaJbOM OKCH/AIIN]OM HACTajy KapOOKCHITHE
KHceNnHe (ca UCTUM WIH MakbuM Opojem C-aroma y monekyiy). [labe,
KpO3 IEMOHCTPALIMOHE OIVIe/ie YUCHULH Tpebda Ja ca3Hajy Ja ce ajje-
XHJIH, 33 PA3NIUKy OJf KETOHA, MOTY OKCHIOBAaTH M OJNaruM OKCHAAIIHO-
HHM CpeJICTBHMA (OBO CE MOXKE ITOKA3aTH peakIujoM ca ToIeHCOBHM I
DennHroBUM peareHcoM).

ITocmarpamem IEMOHCTPAMOHMX OTVIe[a YUSHHIM OM Tpedaio
Jla youe pa3iuKe Y pacTBOPJBEUBOCTH KapOOKCHIIHUX KHCEINHA Y BOAU
U OpraHCKHM pacTBapaduMa, yrnopelyjy KHUCEIoCT U JejcTBO KapOOK-
CHJIHUX KHCEJIMHA Ha MeTalle, 0a3e u NaHCO,

Oprascka jeMbema ca a30T0OM M CyMIIOpOM

OpraHcka jequmera ca a30TOM U CyMIIOPOM YUeHHUIM Kiacudu-
Kyjy Ha OCHOBY (QyHKIMOHaIHUX Tpyna. O y4yeHHKa ce ouekyje aa
nuiry GopMmyse U Ha3uBe HUTPO-jeHIbEHha, AMHHA, aMOHHjyM-COJIM 1
THOJIA.

O (QU3HYKHM CBOjCTBHMA OBHUX jeIHIbCHA YUCHHUI MOTY YUUTH
KpO3 3ajeAHMYKH mperies. Pany cTunama QyHKIHOHAIHUX 3Hama, 110-
TpeOHO je 1a YUeHHUIN pa3MaTpajy HHdopMalije 0 MPUMEHH OBHX CYTI-
CTaHIY, U J]a UX II0BE3Yjy ca CTPYKTYPOM M CBOjCTBHMa CYIICTaHIIH.

Yribenu xuaparu

V OoKBHpY TeMe O]l YUYeHHKa CE OueKyje Jia KIacu(pHKYjy MOHO-
caxapuje npema Opojy aTroma YrjbeHHKa, Ja pas3iuKyjy MOHOCaxapH-
Je mpema (QYHKUIHOHAJIHUM rpymnama. Ha OCHOBYy Ha3WBa OHH IHILY
Morekyincke, Oumepose u XejBoproBe (opMmyne mIykose, GpykTose
U TajakTo3e, a Ha OCHOBY (hOpMyJia /ajy Ha3WMBe YIJbEHUM XHpaTH-
Ma, o0janrmaBajy u nunry Gpopmyse 1 Ha3uBe m3oMepa. Odekyje ce na
YUYCHHIM TI03Ha]y 3aCTYIJBEHOCT YIJbCHHUX XUPaTa, [a OIHUILY MPOLeC
(doTocuHTe3e U Aa 00jacHe yJore yrJbeHUX XHApaTa y )KUBUM CHCTe-
MHMa.

VY okBUpY OBE TeMe O] YUCHHKA ce O4eKyje Aa omnuiry Merabo-
JM3aM YIJbEHHMX XHIPaTa, NPOLEC Bapemha XpaHe, HacTajamba IIyKo3e,
DIABHOT M3BOpa €HEPruje y OpraHusMy, 1a yodaBajy pas3iMKy Y Bape-



By TOJIMcaxapuia LemyIo3e U cKkpoda, Aa objacHe ylnory MHCYIHHA y
peryianuju HUBOA TIYKO3e Y KPBH, U MOCIEIMIEC KOje HACcTajy yClen
BHILIKA WK MakbKa [IyKo3e Y KPBU.

JIeMOHCTpallMOHNM OIIeAMMa MOTPeOHO je MpUKa3aTH JOKa3Hy
peakiujy 3a ckpoO (peakiyja ca joaoM) U XHIPOIU3y cKpoda.

Jlunuau

Kao yBon y TeMy BakHO je 1a yUCHHUIM yode 1a Cy JINIMHUAN OHo-
JIOIIKK Ba)KHa OpPraHCKa jequmerma MelycoOHo cimuna mo ¢u3nu-
KM CBOJCTBHMMa, PACTBOPJBHBOCTH, @ J1a UMajy Pa3sHOBPCHE XEMHjCKE
CTPYKTYpE U BHILECTPYKE YJOTe y )KHUBUM opraHumsmuma. Ouekyje ce
Jla YYeHUIN KIacHPUKYjy JHIUAE IpeMa XEMH]CKOM CacTaBy Ha jel-
HOCTaBHE (HEOCAIyHmUBH) U CIOKEHE (OCalymhUBH) U J1a pasyMejy aa
Jajba Kiacu(UKanyja MacTH Takohe 3aBUCH O HHXOBOT XEMH]jCKOT
cacTaBa. YueHuIu Tpeba na ce noacere Gpopmynaa MaCHHX KHCEIIMHA,
KOje yJase y cacTaB CJIOXKEHHX JIMIHAA, U Ja JOMyHe 3Hama 0 HEKHM
HPUPOTHUM MacHHUM KHCelHMHaMma. BakHo je ha mo3Hajy 3Hauaj yHO-
IIekha eCCHIMjalHUX MacHHUX KHCEJIHMHAa Yy OpraHu3aM U IOCIeHLe
BHUXOBOI HemocTarka. OQuekyje ce Ja XeMHjCKUM jelHaunHama Ipej-
CTaBJbajy HacTajarbe HEyTPAIHHX MACTH, Jia 00jalllbaBajy Kako BPCTe
MAaCHHUX KHCEJIHA YyTHYy Ha ()M3MYKa M XEMHjCKa CBOjCTBa MAcTH, Ja
HNpUMEYjy MPETXOMHO CTedeHa 3Hama O PEeaKIUjH CalloHU(HKaIuje
U IPUMEHH HEyTPATHUX MAcTH 3a MpaBibeke camyHa. Of ydeHnka ce
O4CKYje J1a HaBOJE Jia PeaKLHjoM ecTeprHKalije MACHUX KUCEINHA U
T3B. MACHUX aJIKOXOJIa HAacTajy BOCKOBHU, HABOJIE YJIOT'Y BOCKOBA H YIO-
TpeOy y CBakogHEBHOM >KHBOTY. CTepomzae pa3smaTpajy Kao 3HauajHy
TpyIly JUIuIa ¢ Hu30M (QyHKIHja y opranusmy. Odekyje ce aa mo3Hajy
Jla CTepOMIHH XOPMOHH M Ky4YHE KHUCEJIMHE HACTajy M3 XOJecTepoa,
Kako ce Kiacu(uKyjy Ha OCHOBY CTPYKTYpe u Ouojomke GpyHKIuje, 1a
HaBOJIC HUXOBY OMONIOLIKY (YHKIH]jY, H JIa youe HEOMXOJHOCT CTEepO-
UJIHUX XOPMOHA ¥ KYYHHX KUCEINHA Y JbYICKOM OpraHH3MY.

Kpo3 nemoHCTpanyioHu Orie] y4eHHIHUMa je MOTPeOHO MpuKa-
3aTH Heka (u3MuKa CBOjCTBA JMIMAA (Ha NMPUMEp MPUKa3aTH y30paK
JECTHBOT yJba W >KUBOTHUEGCKE MACTH, I YYCHUIM MOTY Jia CIO3Hajy
pa3iuKe y arperaTHOM CTamy MACTH W yJba; HOTPEOHO je MOKa3aTH u
Jla ce MacTH U yJba HE pacTBapajy y BOJIH, a Jia Ce PacTBapajy y Hemo-
JIApHUM pacTBapadrMa Kao LITo ¢y OeH3eH, XJI0pohopM, eTap H JIp).

AMHHO-KHceJ]I/IHe, nenTuau U NpoTeuHu

Vuenunu kiaacuUKyjy aMHHO-KHCEIMHE Ha OCHOBY CTPYKType
U CBOjcTaBa GOYHOT HU3a M PA3JIMKY]y SCEHIHMjaHe aMHHO-KHCEITHHE.
Ouekyje ce na KIacu(UKyjy MpoTeHHe IpeMa cacTaBy, PaCTBOPJbUBO-
CTH, OUOJIOIIKO] (DYHKIM]HU MM OOJIMKY MOJIEKYJIa, Ka0 M Ja IPero3Ha-
jy CIOKEHe MPOTEHHE IpeMa IPHPOIH HEIPOTEHHCKE KOMIIOHEHTE, Tj.
npema IpocTeTH4HOj Tpynu. O yueHHKa ce O4eKyje Ja OIHCYjy 4eTH-
PH HHBOA CTPYKTypHE OpraHH3alifje NPOTeHHa, 1a youaBajy IIoCTojambe
BOJIOHHYHHX BE3a, WHTPAMOJICKYJICKHX, XHAPO(GOOHHUX HHTEpaKIiyja
6o4HOr HM3a, IUCYN(GHUIHUX Be3a W MHTEPMOJCKYJICKHUX HHTEpaKIHja
Ha OpUMepUMa, U J1a OBe3yjy ¢ GHOJIOMIKOM akTHBHOIINY MpoTenHa y
JKHBHM CHCTEMUMA.

YdeHnny youaBajy pa3iuKy H3Mel)y Xuaponmse KOjoM ce pacKH-
Jlajy TMENTHIHE Be3e U JACHaTypaluje MPOTenHa KOjOM Ce HapyllaBajy
MHTEpAKLHUje Koje CTaOMIN3yjy CeKyHAapHy, TepLHjapHy W KBarep-
HepHy cTpykTypy. Ha nmpumepuma objaimaBajy HaYnHe JeHATypaluje
HpPOTEHHA.

VueHUIN HaBOJE YIOTy M Kiace eHzuma. [Iperno3Hajy ux mo Ha-
3MBY U MOBE3Yjy C PEakiMjoM Kojy Karanusyjy. HaBome dakrope koju
YTHUY Ha aKTHBHOCT eH3uMa. IIperno3Hajy GyHKIHOHHCAkEe METab0IH-
3Ma, OITUCY]Y W aHAJIM3KUPajy TPOLEC Bapemha XpaHe Y CBPXy No0Hjama
CHEepruje Koja ce KOH3epPBUpa U 1aJbe KOPHCTU y OPraHu3My.

JIeMOHCTPAllMOHUM OIVIeAMMa TIOTPEGHO je UCIHUTATH KUCENIHH-
CKo-0a3Ha CBOjCTBa BOJICHHX PAaCTBOpA aMHHOKHCEIMHA, 3aTHM H3Be-
CTH peaKlHjy ca HUHXHIPWHOM Koja TIOKa3yje 3ajeIHUYKY pEaKilHjy
KapOOKCHITHE 1 aMUHO Tpyne. O TOKa3HUX peakirja MOTPeOHO je nu3-
BECTH OMypEeTCKy U KaCaHTOIIPOTEHHCKY pPeakUHjy. YUeHHIUMA je To-
TpeOHO JAEMOHCTPHUpATH M ICHATypalHjy MpOTenHa (IEjCTBOM TeMIIe-
paType, KOHIIEHTPOBAaHMM MHHEPAIHUM KHCEIMHAMa, COIMMAa TeLIKUX
MeTala, aIkOX0JIOM, aMOHH]jyM-CyIi(haToMm).

HyxkJjenncke kucejamnHe

On yuenuka ce ouekyje na Hasoze yiory JJHK u PHK, na onu-
Cyjy pasiuKe y cacTaBy HYKJICOTHIA M HYKJICO3HAa, I€30KCUPHOOHY-
KJICOTH/Ia U pUOOHYKIICOTH I, HA3UBE CTPYKTYPHUX jeAWHHUIIA Y cacTa-
By JJHK u PHK, na omnucyjy na monexyn JHK nacraje noBe3uBamem
JIe30KCHPUOOHYKIIEOTHA, ] Ce MOJIEKYJl CaCTOjH M3 [[Ba JIAHIA KOjU
cy meljycoOHO TIOBe3aHM BOZOHHYHMM Be3aMma, HoK Monekyn PHK na-
CTaje NOBe3MBabeM PUOOHYKICOTHIA H 1A je jeJHOTaHYaHH MOJICKYII.
On y4eHuKa ce o4eKkyje Jia o0jallmbaBajy OCHOBHE MPUHIIMIIC U 3HAYA]
mpolieca peruTuKanyje, TPaHCKPHUIILHje U TPaHCIalHje.

BurtamMuuun

VY yBOIHOM JeNy TeMe YYEHHIH pa3Marpajy HEOMXOAHOCT BUTA-
MMHA 32 HPaBHIHO (DYHKLHOHHCAKkE OPraHH3Ma, BAKHOCT BUTaMUHA
y OnoxemMjckuM peakiujaMa (ynase y cactaB KOGH3MMa MIIM HPOCTe-
THYHHUX IPyNa eH3uMa), 1 HeMOTYRHOCT CHHTE3€ BUTAMHHA Y JbYICKOM
opranuzmy. Ouekyje ce a yode Ja Cy BUTAMHHH OpTaHCKa jeIHbe-
a Pa3HOBPCHE CTPYKTYpE U Ja ce He KIAacCH(HKYjy HpeMa XeMHjCKO]
CTPYKTYpH, Beh IpemMa pacTBOPJBHBOCTH, HAa BHTAMHHE PACTBOPHE Y
MacTUMa (JIMIOCONyOHITHE) H PAacTBOPHE y BOIH (XHIPOCOIYOHITHE).
Ouekyje ce Ja HaBoae OMOXEMH]CKy YJIOTY BUTAMHHA, KaKO C€ MaHH-
(hecTyje aBUTAMHHO34, Tj. KOje OONIECTH HACTAjy yCie HEe0CTaTKa BH-
TaMHHA. 32 YYEHHUKE je BaKHO Ja MO3Hajy KOjeé HAMUPHUIIE CY U3BOP
BUTAMHHA M 3HA4aj HUXOBOI YHOLICHA Y OpraHH3aM Pa3sHOBPCHOM
HCXPaHOM Y 1IMJbY 33/I0BOJbCHbA MOTpeDa 3a HEOIXOIHUM KOJIHYHHAMA
BUTaMHHA U HOPMAJTHOT (D)YHKI[MOHHCAbha OpPraHUu3Ma.

AJIKAJOMAN ¥ aHTHOHOTHIH

VY OKkBHpY TeMe yYCHHIN HaBOAE OWJHHO MOPEKIO ajJKaloHIa,
Kao ¥ BUXOBO (PH3HONIOMIKO AejcTBO. Kiacuukyjy ankarounne mpema
CTPYKTYPH Ha aJKaJOWJE KOjU Cajipike a30T BaH MPCTEHA U AJKaJIOH-
Jie KOju cajipyke a30T y mpcTeny. Odekyje ce Jia yYCHHUIN 00jallmkhaBajy
oOHjamke amKalonaa u3 OusbaKka WM CHHTETHYKHM ITyTeM, J1a TI03Hajy
IbMXOB 3Ha4aj 300T KOPHCHOI TepareyTCKOT JejCTBa, alll U PU3HKE H
3510ynoTpedy aNKajIouIa, Kao W Jia je HapKoMaHuja jefaH oj HajBehux
COLMjaJIHUX U 37IpaBCTBEHUX MPoOIeMa JaHAIIbUIIC.

Ouekyje ce na yYeHHLM Ae(QUHMINY IITA Cy aHTUOMOTHIM, N
KIacu(UKyjy aHTHOMOTHKE Ha OCHOBY CTPYKTYpe W HaBOJE Haj3Havaj-
HUje aHTHOMOTHKE W3 CBaKe TpyIle, HAYMH HKHUXOBOT J00Wjama U JAej-
ctBo. OHM 61 Tpebayio Ja Mo3Hajy CIeKTap JejoBama aHTHOHMOTHKA,
3Ha4aj onpehuBama aHTHOMOrpaMa, HAYMH KOpUIIheHka aHTHOUOTHKA,
1 Moryhe HeXXeJbeHO CIIOPEIHO JEjCTBO.

AJKanouau U aHTUOMOTHIM Cy MOTOJHE TEME 3a IPOjeKTHY Ha-
CTaBy, Jla yYCHHIIM IIaHUPAjy UCTPAKHMBAIbE, CIPOBEAY ra, eabopu-
Pajy, KpUTHYKH TPOLEHYjy T0OMjeHe pe3yiTaTe O yInoTpeOH alKalon-
Jia W11 aHTHOMOTHKA.

Oprancke 3arahyjyhe cyncranue u o1p:kuBa Ipou3BoOIHa

Ilpu pasmarpamy 3arahjuBarmba XUBOTHE CpEJMHE YYCHHIM OH
Tpebano a carienajy CIoKeHOCT Ipobiema, 1a oH 00yxBaTa y3poK,
WHTEH3UTET, Tpajarbe, 30PaBCTBEHE, EKOJIOIIKE, EKOHOMCKE, ECTETCKE 1
apyre edexre, a 1a IPOU3BO/HA XpaHe, CHepruje, JeKoBa, MaTepujana,
HEOITXOJHHUX 3a OICTaHAK YOBEKa, 00yXBara IOCTYIKE M XEMHUjCKe pe-
aKIMje y KojuMa HacTajy NOTpeOHN IPOM3BOIH, a y3 BUX M CYIICTaHIIE
KOje ce MOTY 03HAQYMTH Kao OTMaj, 300T Yera ce CBe BHUIIE Pa3IMYUTHX
cyrncraniu Moke Hahu y npupoau. ITorpebHoO je na yueHuIu youasajy
Jla CYIICTaHIIE IOCHIEBAbEM Y )KUBOTHY CPEIHHY, 3aBHCHO OJ] FbUXOBUX
(DUBMYKAX W XEMHjCKAX CBOjCTaBa, MOTY HM3a3BaTH MPOMEHE, Mamber
win Beher MHTEH3UTETa, KAa0 U J1a IOYETHA IPOMEHA MOXKE MOKPEHYTH
cepHjy APYTUX IIpOMeHa. Y4eHHIH 01 Tpebao 1a HIeHTHHKY]Y 3ara-
hyjyhe opraHcke cymncraHIe Koje MOTY M3a3BaTH HapyIIaBame KBaJIH-
TEeTa )KUBOTHE CPEIMHE U U3BOpeE 3arajuBama, Tj. MECTa Ha KOjiMa OHe
yiase y )KMBOTHY CPEAHHY (JUMIbaK, U3JIa3He [IeBU OTIIAJHE BOJE, He-
3amrTulieHe JemoHuje OTHaTHOT MarepHjana). Y pasMmarpamy mporeca
n3a3BaHuX 3aralyjyhuM cyncTaHiiama, BaXKHO je Ja yYCHHULH youaBajy
Jia ce 3a carlie[laBambe HHXOBOI yTHIAja Ha KUBOTHY CPEAUHY MODPajy
y3eTH y 003up M OpojHU MPHPOAHHU (PakTopH (IIPOMEHA TEMIeparype,
KpeTame Ba3ayxa, IPOMeHa BIAXHOCTH Ba3lyxa, KpeTame BOJE, UTH),



Kao ¥ MHTEpaKLHje 10 KOojux Aosasu uaMely 3aralyjyhux cymcranum,
na je noTpebHo npatuTtu Mel)ycoOHy MOBE3aHOCT IMpoleca y KHBOTHO]
CpPEIMHH, Jla TIPOMEHA Y jeJHOM CEIMEHTY JKMBOTHE CPEIMHE H3a3H-
Ba oxpeleHe MPOMEHe Yy CBUM OCTAJIM CErMEHTHMA. Y OKBHPY TeMe
MOTPEOHO je J1a YUCHHIIM pa3MaTpajy Mepe Koje ce MOTY MPEay3eTH y
UJBbY ClIpeyaBama 3araljuBarma Ba3ayXa, BOAC U 3eMJBHIITA.

VYuenunu Tpeba na ypajae aHaIu3y IPOU3BOIE Y KOjOj j& OCHOB-
HO MepwJIo (PMHAHCHjCKH edekar Tj. 1oouT u epukacHoct (nosehame
HPOM3BOME U IIPUXO/A, Y3 CMABCHHE TPOIIKOBA) U IIPOU3BOIE Y KO-
jOj je HajBaXKHUje OAPKHUBOCT pecypca (3EMIJBHINTA, BOZEC) U OUyBambe
JKMBOTHE CPE/IHE M OHOMBEP3UTETA. YUCHHIM MOT'Y JIa HCTPaKe Kako
HacTaje omabpaHa CeKyH/AapHa CHPOBHHA, Of Yera ce Jo0uja, Kyaa uae
HaKoH ynoTpebe (MCTpakuTH MyT OTHaja y JIOKally) B CBE TO TOBE3Yjy
ca 3aKOHCKOM pEeryJaTHBOM Ha HAalIMOHAIHOM HHBOY.

II1. TPAREE 1 BPEJTHOBAILE HACTABE U YUEIA

VYV HacTaBM OpPHjEHTHCAHO] HA MOCTH3amhe HCXOAa BPEIHYjY ce
HPOLIEC U MPOAYKTH yuera. [IpHIIMKOM CBaKor BpeIHOBamba MOCTUTHY-
ha norpeOHO je y4eHUKy JaTH IOBpaTHY MHQOpMalMjy Koja HoMaxe
Jia pasyMe rpemike u rnodosbina ydeme U pesyarar. CBaka aKTHBHOCT
je TpuiInKa 3a IpOoLeHy HalpeaoBama U JaBarba IoBpaTHe HHpOpMa-
uje (popMaTHBHO IpOBepaBame), a yueHHKe Tpeda ocrocolspaBaTi
Jia TIPOLICHYjY COIICTBEHH HAIPEIaK y OCTBAPHUBAY UCXO/A PEAMETA.
Taxo, Ha IpUMep, MUTaba y BE3U C AEMOHCTPAIIN]jOM OIvIea, yYeHHYKa
3anaxxama, 00jalmbeha U 3aKJbY I, MOTY OUTH jellaH o1 HaduHa (op-
MAaTHBHOT' IIPOBEpaBamba. AHAIN3a YYCHHYKUX OJrOBOpa MpYyKa yBHI
Yy TO Kako OHHM IpHMajy MH(popManuje U3 oriela W u3aBajajy OuTHE,
aHANM3Upajy CHUTyalHje, MIOBE3Yjy XEMHjCKE TOjMOBE U TOjMOBE (op-
MHpaHE y HACTaBU APYTHX MpeaMmera y GopMyiHcamy o0jammema 1
u3Bohemy 3akbyyaka O CBOjCTBMMAa M NpPOMEHaMa cyrncraHuu. Taksa
npakca npahiema HalpeaoBama y4eHHKa II0CTaBba UX Y MO3HLHjY A2
HOBE3yjy ¥ MPUMEYjy Hay4dHe MOjMOBE y KOHTEKCTHMa o0yxBaheHHM
JIEMOHCTPHUPaHUM OINIeArMa, TONPHHOCH Pa3BOjy KOHICHTYalHOT pa-
3yMeBama U KPUTHYKOT MHUIIL/BEHA, U MPUITPEMa yUCHHUKE J1a Ha Taj Ha-
YHH pa3Marpajy CBOjCTBa M IPOMEHE CYIICTAaHIM C KOjiMa Cy Y KOHTaK-
TY y CBaKOJHEBHOM KHBOTY.

IIpaheme HampenoBama ydeHnka Tpebano Ou na 00yxBaTh CBe
HHMBOC IPE3CHTOBaKA XEMHjCKHX CaJpikaja: MaKpOCKOIICKH, YeCTHY-
HH ¥ CUMOOJNYKH HUBO. [TutamuMa 61 Tpebato MOJCTHIATH YUCHUKE
na mpensuae mra he ce mecutH, na ompasnajy m3bop, objacHe 3amTo
ce HEIITO JICCHJIO M KAaKO CE JCCHIIO, MIOBEXY pasiu4uTe o0JIacTH ca-
JprKaja, MPEerno3Hajy NMUTamba MOCTaB/beHA HA HOBH HAauMH, U3BYKY KO-
pMCHE NOZIaTKe, aji ¥ Jia MPOLEekbYjy LITa HUCY pasyMelH. YUeHHUKE
6u Tpebaso oxpabpHBaTH 1a Mpe3eHTyjy, objanmaBajy 1 OpaHe cTpa-
Terdje Koje KOpUCTe y pemiaBamy mnpobieMa. Tume ce OHM MOACTHYY
Jla PECTPYKTypHpajy M OpraHu3yjy cajip:kaj Ha HOB HA4MH, U3/1Bajajy
pelieBaHTaH JIeo cajiprkaja 3a peliaBame mpodiiemMa, 1pTajy aujarpame,
aHaJIM3Upajy Be3e u3Mel)y KOMIOHEHTH, 00jallmbaBajy Kako Cy PeIlvIn
npobIieM WK Tparajy 3a pa3iHyuTHM HauHHHMA pelliaBama npodiema.
Vnora HacTaBHHKA je Jia BOIH NMUTamUMa MM CyrecTHjaMa pe30HOBa-
e yUCHHKA, Kao U Jia npyka rnosparae uHpopmarmje. Ha ocHOBY pe-
3ynTara npalierma 1 BpelHOBaba, 3ajeHO ca yUeHHI[MMa Tpeda IIIaHu-
paTu mporec yyemna.

OnemuBame (CyMaTHBHO IPOBEPABAbE) je CACTaBHU JIE0 MPOIle-
ca HacTaBe W y4yema KOjuM ce obe30ehyje cramHo npaheme ocTBapu-
Bamba L[HJba, HCXOa U cTaHAap/a nocturuyha. YueHuk ce ouemwyje Ha
OCHOBY YCMEHE NpoBepe NocTuruyha, MicMeHe NpoBepe U MPAKTHYHOT
pana. BaxxHo je 1a aKTMBHOCTH y4YEHMKaA y IIPOLECY HACTABE U yuea,
(hopMaTHBHOT M CyMaTHBHOI' NpOBEpaBama Oyly ycariaiieHe mpema
OYCKHMBAHMM HCXOANMA, U J[a CE TIPUITHKOM OLICEbHBAba O YUCHHKA HE
OYEKyje HCITyHaBarbe 3aXTeBa 3a KOje HUCY UMAaJH MPUINKY Ja TOKOM
HacTaBe pa3BHjy OTpeOHA 3Haba U BELITHHE.

HacTaBHUK KOHTHHYHPAHO IIPaTH U BPEOHYje, ocuM mocTurayha
y4YEHHKa, U MPOLEC HACTABE U yueka, Kao W cebe M COINCTBEHH pa.
TIpencnuTiBame HACTaBe MPeMa pe3y/aTaTiMa Koje MOCTUKY yICHUIN
j€ Ba)KHA aKTHBHOCT HACTABHUKA M MOJpa3yMeBa IPOMEHY y MeToaama
HACTaBe M y4era, aKTUBHOCTHMA M 3aJalliMa y4eHHKa, U3BOpHMa 32
y4emwe, HACTAaBHUM CpPEJCTBHMA, TAaKO Jia Ce ydeHHIMMa obe3benu Ha-
MpeaoBame Ka O0JBMM HOCTHTHYhnMa.

CIIOPT U TPEHUHI'

Humb yuewa npenmera CropT U TPEHUHT je J1a YYCHUK KOHTH-
HYHpaHO pa3BHja 3Hama M3 obnacTu Qusnuke KyAType ca MOCCOHUM
aKIIEHTOM Ha CIIOPT, Y CKJIaJy ca BPEAHOCTUMA (HU3UUKOT BexOama 1
CIopTa KOjuM ce 0aBH, paau odyBama U yHanpehuBama criocobHOCTH,
3[]paBJba U JaJber NPO(EeCHOHATHOT pa3Boja.

Pazpen JApyru

Henessuu donn yacoBa 1 4ac Teopuje + 4 yaca Be:xou

Tomuumu Gonn yacosa 37 yacosa Teopuje + 148 yacoBa BexOH

ncxoam TEMA
ITo 3aBpiueTky paspena yueHuk he 6uru y KIby4uHH [OjMOBH caap:kaja mporpama
CTamy Ja:

— HPUMEHH CTCYCHA TEOPHjCKa 3HAMbA;

— IIPUMEHH CTCYCHA 3HaAWkA y (pl/Bl/lqKOM
BeXOarby U TPEHHHTY;

— Oupa Gpu3HUKe aKTUBHOCTH U BexkOe y
CKJIaJly ca noTpebama TPEHHHTa;

— nosupa ontepeliel>a TOKOM CaMOCTAIHOT
BeKOama-TPEHUPAbA;

— oabepe ¥ MPUMEHH PA3IHYNTA BeKOamba
3a OIIOpaBaK U yHanpehuBame CBOjUX
MOryhHOCTH y COpTY KOjUM ce GaBH;

— KOpHUCTH (1)1’13]’]‘IKC AKTHBHOCT U paau
OIIOpPaBKa U KOMIICH3aTOPHOT BexOatba y

Bpennoctu ¢usnukor Bexbama.
TTo3UTHBHM M HETaTHBHM yTHUIIAj CIIOPTA.
dusnuka BexOa Ka0 OCHOBHO CPEJICTBO U
MeTon y (PM3HUYKOM BaCIUTamy U CIIOPTY.
JIBe OCHOBHE yIore Imporieca Bexoe

U BexOama (pa3Boj MOTOPUYKHX
CIOCOOHOCTH, YUCHE KpeTama-
yCaBpIIaBambe MOTOPHKE).

Besbenunocr y BexOamy.

CTpyKTypa MOTOPHYKHX CITOCOOHOCTH.
Bpcre cHare (ripumepH BexOH cHare).
Bpcre drexcubuianocTn (mpumepu BexOH

CKJIaZy ca CBOjUM moTpebama y copTty u TOKPETILHBOCTH).
0YyBaFEM 3/IpaBiba; Bpcre m31pKIbUBOCTH (IIPHMEPHU BEKOU
— npuMetbyje Bexbe, pasHOBpCHA U3IPIKIBHBOCTH).

TPHUPOJHA U U3BEIeHA KpeTama y CKIagy
ca norpebama M CIOPTOM KOjuM ce 6aBH;

Paznuunti BHUOBU HUCIIOJbaBamka 6p3HHC
(prMepy BeKOU 3a ycaBplIaBame

— YIIOpEAU U aHAIU3HMPa pesynrare Op3uHe).
TECTUPAba MOTOPHYKUX CIIOCOOHOCTH H Bpcte koopauHaimje (Bexoe
FUXOB JIOTIPHHOC PE3yNTaTHMa y CIIOPTY KOOpPJIMHAIIH]E).

KojuM ce GaBu;
— MPUMEYje YCBOjeHE MOTOPHYKE

Bpcre paBHOTEX)E (BE)OE paBHOTEKE)
TecTupama y ciopty u Gpu3HIKOM

BEIITHHE; BACIIUTAmbY.
— KOpHTI'yje rpelike y u3Bohjery nokpera TpeHUHT U BPCTE TPEHHHTA.
H KpeTama; Du3nuKo BexOame U OMOpaBak.

— NpUMerbyje TpaBuiia 6e30eTHOCTH Y
PAsIMYUTHM QU3HIKHM aKTHBHOCTHMA U
CIopTy;

— Heryje ecTeTCKe BPEHOCTH BeKOarma;

— Wrpa jefilaH HapOJHH U jefiaH APYIITBCHH
Iec;

— HPUMEHH CTEUCHA 3Hatba Y (PU3HIKOM
BeXOatby U TPEHUHTY;

— OJITOBOPHO CE€ OHOCH IIpeMa 00jeKTHMA,
crpaBama M peKBH3HTHMA;

— JONPHHOCH OCTBAPHBAbY 3ajSTHUYKUX
LUJBEBA y CIOPTY U APYLITBY;

— IPUMEHH eTUYKa IIPaBHIIa y CIIOPTY;

— pelaBa KOHIMKTE Ha COLUjaIHO
MPHUXBAT/BUB HAYHH,

— penraBa KOH(IMKTE HA COLMjAITHO
MPUXBAT/UB HAYHH;

— aHAJIM3UpPa yTHIIAj CIIOPTa KOjuM ce 6aBu
Ha COTICTBEHO 3/[PaBJbE;

— n3beraBa aKTHBHOCTH, KOje HMajy
HeraTuBaH yTHI[aj HA 30PABIbE U
0CTBapera y Cropry;

— onrabepe 1 MPUMEHH pa3IuyuTa BexOama
3a OIOpABaK U yHANpehHBambe CBOjUX
MoryhHOCTH y CHIOPTY KOjUM ce 6aBH;

— XpaHu ce y CKIay ca norpebama
TPEHAXKHOT TIpoLeca;

— TOIITYje 3/(PaBCTBEHO-XUTUjEHCKA U
€KOJIOILIKA IIPaBHIIA Y BEKOAmY;

— care/a IWTeTaH yTHIA]j JOIHHTa 1
JPYTHX HEI03BOJBEHNX CYIICTaHIH y
CIIOpTY;

— HPUMEHH NPBY OMON MPHIMKOM
Hajuyemhinx moBpesa y Cropry.

Viora ¢uzuyKor Bex0arma y OopaBKy
HAKOH MOBPE/aA.

Arnercke qucuunge: Tpyama —
yCaBpIIaBathe TEXHUKE,

CKOKOBH — yCaBpILIABAbE TEXHUKE,
Banama — ycaBpllIaBambe TEXHUKE,
OGnuIM ucnobaBama OGp3UHE y
PA3IMYUTHM CIOPTOBHMA.

EnemMeHTH CropTcKe TMMHACTHKE Y
TPEHUHTY CIOPTUCTA.

CropTcke Urpe U BHUXOB YTHLA] Ha Pa3Boj
MOTOPHYKHX CTIOCOOHOCTH.

CropTcke Urpe Kao JOIMyHCKH U
KOMIICH3aTOPHH CaJpyKaji TPCHUHTA.
3Hayaj ¥ ylora IIecoBa y KyITypHOM
pa3Bojy CropTUCTa.

Cropteku wiec y GpyHKuuju cropra.
Haponsa Kona Kao JIONyHCKa U 10/[aTHa
BexOara

JIpyLITBEHH ILIIECOBH.

3Hayaj TIeca Kao JIOMyHCKOT BeX0ama y
yCaBpIlaBaky CIIOPTHUCTA.

IMonuronu Kao MOKa3aTesbu MOTOPHUIKE
00pa30BaHOCTU M (PU3HUKE CIOCOOHOCTH.
OJIMMITH]CKH TIOKPET U OJIMMITH]CKO
BACIIUTAbE.

CrennMIHOCTH UCXPaHe CIIOPTHCTA U
eHepreTcke norpede.

JIOIHUHT U HEZ03BOJbEHA CPEACTBA Y
CIIOpTY;

[Icuxo-akTUBHE CyNCTaHLE;

IMoBpene y cropTy U 30pHmaBame
nospeheHor.

YIIYTCTBO 3A JUJAKTUYKO-METOJNYKO
OCTBAPUBAILE ITPOI'PAMA

Konnennuja npexmera CriopT U TPEeHUHT 3aCHHMBA C€ Ha jeIUH-
CTBY YacoBa M TPEHAKHOT Ipolleca yUYeHHKa TaJEHTOBAaHHX 3 CIOPT.
Crneuuduunoct HactaBe y CIOPTCKOj TMMHA3HjU U CIIOPTCKUM OJieJbe-



IUMa y THMHa3HjaMa Orjieia ce y MOCeOHOCTH HAaCTaBHOT Ipoleca u
HEroBOM NpuiarohaBamy TpeHaxHOM mporecy. Texuinre mporpama
YCMEpPEHO je Ha KOTHUTHBHY KOMIIOHEHTY pa3Boja y3 IPAaKTUYaH paj 1
pa3Boj criopTcke (pu3nuKe) U 3MpaBCTBEHE KYJITYPEe YUCHHKA.

Iporpam npyror pa3spena 6a3upaH je Ha KOHTHHYUTETY YCBOje-
HUX 3Hama, BELITHHA, CTABOBA U BPEIHOCTH U3 OCHOBHOI 00pa3oBama
W BacIlNTama M MPETIIOoCTaBKaMa J1a yYeHHIM CIIOPTUCTH MMajy BUIIN
HHUBO (pU3HUKOr 00pa3oBama (BHIIM HUBO MOTOPHYKHX CIIOCOOHOCTH,
BUIIIH CTEIEH YCBOjEHOCTH MOTOPHYKUX YMEHha U 3Hamba U3 CIopTa Ko-
juM ce Gase).

I. INTAHUPAKE HACTABE 11 YUEBA

JeduHuCAaHN MCXOIM CYy OCHOBA 32 INIAHHUpPame HACTaBe M
yuyewa. JlepuHncanu cy Kao pe3ydATaTH ydema Ha Kpajy CBAaKOT pa-
3pena. ToxoMm mIaHupama pana noTpeGHO je OfPeIUTH BPEMEHCKY -
HAMHKY Y OIHOCY Ha 0aBJbEH€ MOjeAMHUM HCXOAMMA TOKOM IIKOJICKE
TOJIMHE.

bpoj yacoBa mnaHupa ce Ha OCHOBY IIPOLICHE CIOXEHOCTH M Te-
’KHUHE 0fa0paHuX cajipKaja Ol CTpaHe HACTAaBHHUKA, y CKIIAy ca Tpe-
HaXHUM NoTpebama ydeHuka. [TojequHu canpikaju MOTy ce IUIaHUpaTH
U pean30BaTH 10 IpynaMa y 3aBHCHOCTH O CIIOpPTa KOJUM CE YYCHHK
6aBu. [Ipu n3bopy camprkaja BexOama HEOIXOIHO je M30eraBaTH OHE
AKTHBHOCTH KOj€ peMeTe TPEHaXKHH TIPOLEC YICHHUKA.

W3zabpanu campkaju He cMejy IITETUTH (YKOJIMKO X MMa) TPeHa-
JKHOM TIPOLIECy Y4CHHUKA.

IloxespHO je ma ce campkaju Ha TMPAKTUYHO] HACTABU PEAIH3Y]jy
0 TpyIaMa y CKJIaay ca CIIOPTOM KOjHM Ce YUeHHIU OaBe.

V ciydajy oanacka ydeHHMKa Ha KIIYICKE NMPUIpEeMe WM TaKMH-
Yema Koja 3aXTeBajy JyXe OJCYCTBOBAHE M3 IIKOJIC, HACTABHUK ILIa-
HUpa HAaCTaBy Ha JaJbUHY INPUMEHOM Pa3IMUUTUX MporpamMa H Ijiar-
($hopMH, Ka0 U MEHTOPCKH Paj.

3a ozipeleHe TeopHjcKe TeMe U 00IacTH HaCTaBHUK MOKE IUIAHHU-
patu TpojeKTHy HacTaBy. TeMmy mpojekTHe HacTaBe onpeljyje 3ajeHo
ca yYCHHUIIMMA, Ha OCHOBY IPEHOPYUYCHHX CaJIpKaja i HHTEPECOBaba.

II. OCTBAPUBAILE HACTABE U YYEBHA

OpraHu3aloH: OOJHIHN pajia cy:

1. Teopujcku gacoBu (37 yacosa);

2. pakTHYHA HACTaBa M KOMIICH3aTOPHO KOpeKTHBHHU pan (148
4acoBa);

3. aKTUBHOCTH y IIPUPOLIH.

1. Teopujcku yacoBu

Ha uvacoBuma kao M Ha JpYruM OpraHM3aLMOHUM OOIMLUMA
paza, noceOaH aKleHAT Ce CTaBJ/ba Ha Pa3BHjarbe 3HAKA O:

— cucreMy ¢Gu3nuke Kyntype (pU3HYKO BacCIUTamke, CHOPT U pe-
Kpeanuja);

— MOTOPUYKUM ¥ (DYHKIMOHAIHUM CIIOCOOHOCTHMA;

— TPEHHUHTY U CHCTEMHMA TPEHHHTA,;

— YTHUI3jy TOjeIMHUX CIIOPTOBA HAa Pa3BOj MOTOPHUYKHX CHOCOO-
HOCTH

— YTHIIjy CIIOpTa Ha 3IpaBJbe;

— yTuIajy 0a3sMYHHX CIIOPTOBA Ha Pa3BOj MOTOPHUYKUX CIOCOOHO-
CTH M FUXOB 3Hauaj y APYTHUM CIIOPTOBUMA.

— Pa3BOj MYJATHKYJITYPAJTHOCTH CIIOPTHCTE KPO3 UTPY H ILIEC;

2. [IpakTH4YHa HACTaBa M KOMIIEH3aTOPHO KOPEKTHBHH paj

Vnora npakTUYHE HacCTaBe:

— NPOIIMPHBAKHE MOTOPUYKHX 3HaKa Y OIHOCY Ha CIIOPT KOjUM
ce yueHHK 0aBH, IPUMEHOM BEXOOBHHMX aKTHBHOCTH KOj€ YYEHHK HE
yIpaXiaBa TOKOM TPEHaXKHOT IIpoIieca;

— yHanpehuBame MOTOPHUKHMX M (YHKIMOHAIHUX CIIOCOOHOCTH
KojuMa ce mocBehyje Mame (WIM HEIOBOJBHO) MaXKEke Yy TPEeHaKHOM
Iporecy;

— TNpEeBeHIMja W KOPEKIMja HallalleHe JaTepaln3anyje, Jomer
IpKama Tella M Ipyrux Moryhnx HeraTmBHUX edekara ,,ycKe CIIeluja-
nu3anyje’” y Cuopry;

— pernakcanuja o CBaKOJHEBHHMX TPEHHHTA M DyTOTPajHOT cefe-
Ha Ha 4aCOBHMA;

— pa3Boj cropTcke Kyntype (pusndke KynType).

IpakTu4Ha HacTaBa Oasupa ce Ha MPUMEHH TEOPHMjCKHX 3Hama,
yMema U BelTHHA y npakcu. OHa o0yxBara:

a) pa3BOj MOTOPUYKUX CIIOCOOHOCTH;

0) CIIOPTCKO-TEXHHUKO 00pa30Bamke;

B) KOMIICH3aTOPHO KOPEKTUBHU pal.

a) Ilporpam pa3Boja MOTOPMYKHX CIIOCOGHOCTH j¢ CacTaBHH
JIe0 TOIMILLET IUIaHa pajja HaCTaBHUKA Y CKJIALy ca TPEHa)XHHM HpO-
[[ECOM YYeHHKA.

0) CrnopTcko-TeXHHYKO 00pa3oBame 0CTBapyje ce Kpo3 mpuMe-
Hy MPOTPaMCKUX cafgpkaja MpUMemYyjyhn OCHOBHE AWAAKTHYKO-METO-
JMYKe MPUHIUIE U METOJE paja HeOMXOJHE 3a JOCTU3ame MOCTaBIbe-
HHX UCXOZA.

Canprkaje GMpa HaCTaBHUK Y CKJIAIy ca IoTpedaMa yIeHHKa CIop-
tucta. [Ipu n300py MOTOPHYKHUX Cajipikaja HACTABHUK CE PyKOBOIM:

— YCBOjEHHM MOTOPHYKHUM CaJpikajuMa KojuMa Cy yYSHHUIIN OBJa-
JIaJii y OCHOBHOM 00pa3oBamby U TPEHAXKHOM IIPOLIECY;

— cagpkajuMa OBe HacTaBHe oOmactu Oumpajyhm kperama u
CIIOPTCKE JUCLHMIUIMHE U3 0a3MYHHUX CIOPTOBA (aTjIeTUKE U THMHACTH-
Ke), CIIOPTCKHX UIrapa U Ijeca;

— 3aXTEeBHMa CIIOPTa KOjUM Ce YYECHHK OaBH;

— 3aXTeBHMa TPEHAKHOT IIpoIleca yIeHHUKA.

B) Komnen3aropno kopeKTHBHHU paj o0yxBara BexOarma paau:

— IpeBeHIIMje U KOpeKLHje HaralleHe JaTepali3anyje y cropTy
KojuM ce OaBe;

— KOpEKIHje JIOLIET JprKamba TeJla Koje MOXe YTHIaTH Ha OCTHT-
Hyha y cnopry;

— pax Ha pa3BOjy OHMX MOTOPHYKHX W (YHKIHMOHAIHHX CHOCO0-
HOCTH Ha KOj€ HHje CTaBJbCH aKIEHAT y TPEHa)XHOM MPOLECy CIOpTa
KOjUM c€ YUCHUK OaBW;

— CaHMpama JIaKIIMX CIIOPTCKUX MOBpEAa MyTEM TEepareyTCKHX
BEXOM.

3. AKTMBHOCTH Y NPUPOAH

[IIxoa MOke Ja OpraHu3yje akTHBHOCTH y IPUPOIH Y CKIIaIy ca
pEeKpeaTHBHOM IOTpebaMa yIeHHKA CHOPTHCTA:

— H3JIET ca NeIIaYCHEM;

— 3UMOBamE — Y CKJIAJly ca TPEHaXKHUM o0aBe3ama;

— JICTOBamE — y CKJI/ly Ca TPEHOKHIM 00aBe3aMa (KaMIIOBame UTIL. ).

HHHaKTH‘{KO-MeTOZII/I‘{Kﬂ C€JICMECHTH

OCHOBHE KapaKTEpHCTHKE pean3aliije HacTaBe:

— jacHoha HacTaBHOT Iponeca;

— ONTHMAaJHO KopHuIIheme pacroIOKUBOT MPOCTOpPA, CIpaBa U
PEKBH3UTA;

— U300p paloHAIHUX 00JIMKa i METO/A Pajia;

— n300p BexxOH ycKiIal)eH ca MporpaMcKiM caaprkajuMa M HCXOAUMA,;

— (yHKIMOHATHA TOBE3aHOCT JENIOBA Yaca — YHyTap jeJHOT U
BHIIIE Y3aCTOIHUX 4acoBa ofpeheHe HacTaBHE TeMe.

W360p mumaxridakrx obnuka pana tpeba xa Oyne y GyHknumjn epu-
KacHE OpraHu3alHje yaca y LHJbY JOCTH3atha OCTAB/bEHUX HCXOJA.

1. ITIPAREKE 1 BPEJHOBAKBE HACTABE U YUEA

HWcxonm npencraibajy 1o0py OCHOBY 3a mpaheme M MpoLeHy To-
cTUrHyha y4eHnKa, OfTHOCHO KpeHpame 3aXTeBa KOjUMa Ce MOXe YTBP/IH-
TH J1a JIK CY YYCHULIH JOCTUIIIH OHO IIITO je OIHCAHO Ofpel)eHIM HCXOIoM.

VY muipy camienaBamba M aHaIM3Mpama edexara HacTaBe Qusuu-
Koe u 30pascmeenoe 06pazoearba, HACTABHUK MOJjeJHAKO, KOHTHHYH-
paHoO MpaTH U BpeIHyje:

1. akTHBHOCT U pajJi Ha 4YaCOBUMA,;

2. JOCTUTHYTH HHBO TEOPHjCKUX 3HaHa U3 IPOrpama;

3. DOCTUrHYT HMBO nocTturHyha y o01acTé CriopTCKO-TEXHHYKOT
o00paszoBama;

4. HUBO IOCTHTHYTOCTH KYJITYpe MOHAIIaka Y CHOPTY M OCTAIUM
obnactuma (pU3NUKe KyAType.

Iexaromka foKyMeHTaNHja

[enaromky 1OKyMeHTaL]y YHHE:

— ITHEBHHK PaJia HACTaBHHUKA;

— IUIAHOBHM paja, IUIaH paja cTpydHor Beha, TOMHIIBY MUIaH (110
TeMama ca OpojeM yacoBa), MECEYHU OINEPaTHBHHU IUIaH, [UIaH BaHHA-
CTaBHHUX aKTUBHOCTH U npahieme hUXOBE peann3anyje.



— nMcaHe mnpunpeme: (GopMy M H3IIEA INpPUIPEMe CauHibaBa
caM HAacTaBHHK YyBakaBajyhu: BPeMEHCKY apTHKYyJalWjy OCTBapHBa-
1a, b 4aca, UCXOJIE KOjU C€ Pealiu3yjy, KOH3UCTEHTHY THIAKTUUKY
CTPYKTYPY 4acoBa, 3araxkarmba HaKOH 4aca;

— paZHU KapTOH KOjU CalIpXKH MOJATKE O CTamy (U3MYKUX CIIO-
COOHOCTH, OCTIOCOOJHEHOCTH y BEIITHHAMA HAIIOMEHE O CHenn(UIHO-
CTHUMa y4YEHHKa M OCTaJIe OJAaTKE HEOIIXOHE HACTABHUKY.

IMenaromky AOKyMEHTalMjy HACTABHHK CauyMibaBa y IHCAHO]j, a
110 MOTYRHOCTH U €NEKTPOHCKO] (popMH.

CIIOPT U 31PABJBE

b yuewa npeamera CHOPT U 31paBibe je Ja yISHUK, Ha OCHO-
By IpOydYaBama pasIMYUTHX acleKara 37paBor JKHBOTA, pa3BHje 3Ha-
1ha, BENITHHE, CTAaBOBE U BPEJHOCTH KOjU Cy Yy (DYyHKIHjU OYyBama U
yHanpehuBama 37paBiba U KyJIType TeJICCHOT Be)Oarma — criopra

Paspen Apyru

Henessuu ong yacoBa 1 yac Teopuje + 3 yaca Bexoun

Tomuumu Gonn vacosa 37 yacosa Teopuje + 111 yacoBa BexOH

ncxoam
Ilo 3aBpuIeTKy paspena yueHuk he ouru y
CTamy Jia:

TEMA
KIby4HH NOjMOBH cajipaja mporpama

ITPABUJIHA HCXPAHA U ®U3HYKO
BEXXBAILE Y CIIOPTY H
PEKPEAIIMJH

Vruiaj pusndkor Bexdama Ha
MOpP(OIIOIIKE IPOMEHE KOl OMIIQTHHE U
CIIOPTHCTA.

IIpomena ¢uznonowmkux GpyHKIMja
OpraHu3Ma IOJ( yTHIAjeM (U3HIKOT
BexKOarba

Dusnuko Bexbame Kao eGuKacaH Ha4YMH 32
perynanujy TelecHe TeXKUHE.

CIIMYHOCTH B Pa3rKe y HCXpaHU

1 (usnykom BexOamwy y Copry u
peKpearuju.

Hajuenrhu mporpamu Bex6arma, oropaBka
Koje MitaJu Gupajy u ucxpaHa— BpCre,
IIPEAHOCTH U HEAOCTALU.

PazuauTyH NOIIe M Ha (DU3HYKA H3ITIe].
Cropt 1 pekpealyja 1 HaYHH UCXpaHe
HEKaJ ¥ caj.

— HaBe/Ie NIPHHIINIE PABUIIHE HCXPAHE
M TIPHMEbYje HX Y CBOM CBaKOJHEBHOM
JKUBOTY;

— Mperno3Haje pu3nKe Heoarosapajyhnux
JMjeTa M He IpUMEbYje UX;

— pasiiuKyje crenuduaHoCTH BekOarmba

y CHOPTY U BaH CIIOPTa U [UTAHHPA
COICTBEHE (hPM3HUKE aKTHBHOCTH Y

ckiany ca norpebama, moryhHoctuma u
HMHTEPECOBALIMA;

— KPHTHYKH TIPOLICHU M 0110epe Toy3/1aHe
uHpopManuje o mporpammuma Bexoaa,
OIOpaBKa U HCXPaHE;

— onabepe npexpambeHe MPOU3BOLE KOju
OIroBapajy HEroBUM (GU3NUKUM U YMHUM
HAIOpHMA.

— JoBeJie y Be3y JJOOPOOMTH PeloBHE
(u3NUKe AKTHBHOCTH €A PA3INYUTHM
aCIEKTHMa 3pENOCTH;

— Iperno3Ha yTHIAj QU3HIKHX aKTHBHOCTH
Ha J0’KUBJbAj COIICTBEHOT Tela U Pa3Boj Hajuenrhe 3a6imyse y Be3n ca HCXpaHOM U
CaMoIoy3/armba; (HU3MYKUM aKTHBHOCTHMA.

— JIoBeJIe y Be3y yTHIIaj (pusnukor Bexobama | Kako ce nHpopMucaTn noysaHo u

Ha [OjeINHE XOPMOHE; HIPOBEPEHO O 3/[PABUM KHBOTHHM

— moBe3yje Gpu3nUKo BexOame ca HaBHKama?
PCTIPOAYKTHBHUM 31paB/bEM H ®U3NYKA AKTUBHOCT - CIIOPT U
CTCPUITUTETOM; PEITPOJAYKTUBHO 3/IPAB/bE

— JIOBEJIE y BE3Y JAEIOBABE NICUXOAKTUBHUX
CYICTaHIH Ha QU3HYKO U MEHTAIHO

CTame 0cole ca 110jaBOM 3aBUCHOCTHU U
Temkohama OJBUKaBamwa,

— IPETo3Ha U OJlyIpe C& MPUTHCKY
CpeIMHE J]a KOPUCTH LIUTrapeTe, aJIkoXoll,
apory;

— apryMeHTOBAaHO JHCKYTYyje O
MAaHMITyNalHjH MIaUMa 1a KOPUCTEe
TNICHX0-aKTHBHE CYINICTAaHLE, YTHIAjy Meuja
Ha (opMHUpame ujeana GU3NIKOr H3IIesa,

IoBesanoct pusuukor BexOama U
CIIOPTCKO-PEKPEaTHBHUX aKTHBHOCTH ca
CaMOIIOY3/1akEM.

Bpcre ¢puznukux akTHBHOCTH H HUXOB
YTHLAj HA PEIPOTYKTHBHO 31PaBIbE.
HenpaBmitHo BexOarbe — TPSHHHT 1
npo0GieM CTepHInTeTa.

Xurujena BexOama U IeH yTHIA] HA
PENPOIYKTHUBHO 31PaBJbe.

Moryhu HeraTuBHH yTHIaju BexOama U
TPEHUHTa Ha PENPOTYKTHBHO 3[PaBIbE.

(U3HYKUM aKTHBHOCTUMA, CIIOPTY H

pEKpeanunju 1 HaYMHYy UCXPaHe; ggg(l;’;;[:]_l{lé(gAKTHBHE
— NPENO3Haje OIrOBOPHOCT JPKaBe, CYIUIEMEHTALMJA

LIKOJA, ME/IHja M CHOPTCKUX KiIyOoBa y
cy36ujarmy Kopumhema ICHX0-aKTHBHHX
CYICTaHIIH KOJI MJIaJIHX;

WIyCTpYje IPUMEPOM 3Ha4aj CIIOPTCKO-
PEKpEaTHBHUX aKTHBHOCTHU y MPEBEHIU|H
3aBUCHOCTH U H>CHOM IIPEBA3HIIAKCHY;

CropTcKo-peKpeaTuBHe aKTHBHOCTH Kao
BUJI IPEBEHIIK]jE 3II0YNoTpede MCHuxo-
aKTUBHMX CYIICTaHIM U TIOMOh y mporiecy
OJIBUKABamba.

Moh u 0AroBOpHOCT ApiKaBe, Meuja U
CTIOPTCKHX KITyOOBa Y 3aIITHTH MIIaJNX Of
3710yHOTpe0e MCHX0-aKTHBHHUX CYNCTAHIIH.
CrOPTHCTH U H3a30BU JOIKHIA.

Moryhu HeraTHBHH YTHLAjH COL[HjaTHOT
OKpYXKeHba Ha KOH3YMHPArhe IICHXO0-
AKTHBHUX CYIICTaHIH.

Bpcre cymieMeHara y HCXpaHH BexkOada u
CIIOPTHCTA.

HenpasuiiHa, HeaieKBaTHA IPHMEHA

CyIIeMeHaTa y BeKOamy M TPEHUHTY.

[lTeTHy yTHII] IOjeIMHUX CyILIEMEHATa
Ha XOPMOHCKH ANCOaTaHC Y OPraHU3MY.
TIpo)ecHOHAIHH CIIOPT | 3/[PaBJbe - LIEHA
MIPUTHCKA JIa C€ IIOCTUTHE BPXYHCKU
CIOPTCKH PE3yNTar.

YIIVYTCTBO 3A JUAAKTHYKO-METOINYKO
OCTBAPHUBAILE IIPOTPAMA

Cropr u 3ApaBibe JONPUHOCH OCTBAPUBAKY OIIITHX HCXOMa
obpa3oBama M BaCIHTama M Pa3Bojy KJbYYHHUX U MelympeaMeTHHX
KOMIIETEHIIHja.

Iporpam y ApyroM pa3peiy Caap:Ku TP HacTaBHE 00JIAaCTH KOje
O/IrOBapajy y3pacTy yUeHHKa, FbUXOBUM HHTEpecoBamiMa 1 GoHIy ya-
coBa. HacraBHe o0nacTu mpyskajy BeJMKe MOTYNHOCTH 3a TEOpH]jCKe,
MpPaKTUYHE ¥ UCTPAKUBAUKE AKTUBHOCTH YUCHHUKA.

I. INTAHUPAKE HACTABE 11 YUEBHA

Vcxonu mpencTasibajy OCHOBY 3a INIAHUpame HACTaBe M yUeHba.
Jedunncanu cy kao pe3yiaTaTH y4ema Ha Kpajy cBakor paszpena. To-
KOM IUIaHUpama paja MoTpeOHO je OAPEIUTH BPEMEHCKY ITHMHAMHKY Y
O/HOCY Ha 6aBJbCH-C MOjEIMHIM UCXOMMa TOKOM LIKOJICKE TOAMHE.

Bpoj wacoBa maHupa ce Ha OCHOBY, IIPOLICHE CIIOKCHOCTH U Te-
JKMHE ofabpaHMX cajpikaja O CTpaHe HACTaBHUKA, y CKIamy ca Io-
Tpebama yuenuka. [lojequuu caapkaju (MPOjEKTHH 3a4alil) MOTY ce
IUIAHUPATH U PeaM30BaTH 110 Tpynama.

W3zabpanu cagpxaju He cMejy OUTH KOHTPAMHIUKOBAaHH (YKOIHUKO
UX MMa 32 HEKH CIIOPT) TPEHa)KHOM HPOIeCy yUCHHKa.

TToxespHO je ma ce campkaju Ha MPAKTUIHO] HACTABU PEaH3yjy
IO rpynamMa y CKjIajy ca COPTOM KOjUM C€ YUESHHIH OaBe.

OprasHu3anuony o6IuIM paja

1) Teopujcku yacosu (37 gacosa);

2) mpakTH4YHA HacTaBa U NpojexTHH 3axany (111 gacosa).

II. OCTBAPUBAIE HACTABE U YUEBHA

1) Teopujcku 4acoBu

Ha cBuM wacoBuMa, rmocebaH akIeHAT ce CTaBJba Ha pa3BHjambe
3Hamwa O:

— CucteMy nmpaBHIIHE CXpaHEe M HCXPaHU CIIOPTHCTA,

— YTHuajy cnopra Ha 3ApaBibe ca MOCEOHUM OCBPTOM Ha PETpo-
JIYKTHUBHO 31paBJbe;

— YTHnajy NCHX0-aKTMBHUX CYICTaHIM Ha 3ApaBJbe U yiora
CIIOpTa y CIIpeyaBamy KOpHUIIhema HCTUX Kao U MITETHOCTH yImoTpebe
HEZ03BOJbEHHUX CPEACTABA Y CIIOPTY.

— TlocebHY naxmy NMOCBETHTH YHO3HABalby y4eHHMKa ca Hera-
THUBHUM IIOCIIEJMI[aMa NPYMEHE JONHMHTa KAa0 M Pa3IHIUTHM IICHXO-
aTUBHUM CYIICTAHIIaMa ¥ YTHI@jeM Koje MMajy Ha HBHXOB OpraHu3am
(mTeTHOCT IyBaHa, aJKOXO0Ja, JPOre, IPeKOMepHe ynoTpede dapmako-
JIOLIKKX CyIIEMEHaTa, JIEKOBa U JIp.)

2) [IpakTH4YHA HACTABA U MPOjEeKTHH 3a1a1U

Basupa ce Ha IpUMEHN TEOPHjCKHUX 3Hama, yMEHha U BELITHHA y
npaxcu. OHa oOyxBarta:

— Ilpuka3 pasTMYUTUX CHCTEMa BeKOama U BUX0BA MOBE3aHOCT
ca moceOHINM HaYMHUMA MCXpaHe (Iijerama);

— Hctpaxuama y obnactu ciopra u ¢pu3HUKe Kyarype (yTUIaj
pa3IMYMTHX BexOarma Ha 3[paBJbe, YTUIA] JOMUHIA y CIOPTY, CIIOPT U
NICUX0-aKTHBHE CYICTaHIIEe — IIOMON y OfBUKaBamwy...H Ap.);

— 3ajeHUYKH pajJ Ha OCTBAPHBABKY MPOjEKTHOT 3aJaTKa, KOju Y3
aKTHBHO BOljeHh¢ HACTaBHUKA PEan3yjy CBH YUCHHIIH.

[Ipenopyuenn caaprkaju npeasul)eHe HACTaBHUX 00JIACTH MpYKa-
jy Benrke MOryhHOCTH 32 UCTPa)XKMBAauKe aKTUBHOCTH, OCMUILbABAE
HPOjEKTHOT 3a/1aTKa 1 MOBE3UBAE Ca CBAKOJHEBHUM JKHBOTOM YUCHH-
Ka CIOPTUCTa. YUSHHIW, OPTraHW30BaHU TpyIle, Oupajy Kojy Temy he
HCTPaKUBATH U HA KOjU HAYHH.

VY }a3u ucTpakMBaYKUX aKTHMBHOCTH YUYEHHIM KOPUCTE Pa3iIHyu-
T TEXHUKE KOje O/iroBapajy n3abpaHoj TeMH, Kao LITO Cy NPUKYIJbambe
JOCTYITHHUX TIOJIaTaka, MHTEPBjyncame, aHKeTHpame, onorpadcka me-
TO/Ia, aHAJIN3a [TOHANIAka, IOCMATPAbe U APYTO.



VKONUKO je MoTpeOHO, HACTAaBHUK MOXKE Jja IOMOTHE YYSHHI[MMA
U 1 IPUIIPEME jeJTHOCTaBHE MHCTPYMEHTE 3a HCIIMTHBAE 3HaMba, CTa-
BOBa, BPEAHOCTH U Ja, 3aTHM, oOpaze nodmjeHe moxmarke. Tokom mc-
TpaKHBamka HACTABHHUK Tpeba da oxpalpyje aKTHBHOCTH yYCHHKa Ha
JIOKYMEHTOBambYy HUXOBOT Pajia.

Kon kpeunpama MpojeKTHOT 3aJaTka y4eHHIMa Tpeda MpyKUTH
noMohi ¥ HOJPIIKY, TIpe CBera, y mpouecy AehuHucama npobiema Ha
koMme hie pagutu, Kako Ou ce U30ero ,,IMUPOKO™ MOCTaBIbakbe MPOooITe-
Ma U IMJbeBa KOjU Ha Taj HAYMH MOCTajy TEIIKO OCTBAPHBU. 3aIall He
Tpeba na Oymy oOMMHH M ClIOKeHH. Pan Ha IpojexTy je ucmper caMux
pesynrara. Hu HacTaBHUK HM ydeHHIH He Tpeba ma Oymy omrepehe-
HU pe3yaTaruma, jep Beh cam paj Ha MpojekTy ZONPHUHOCH pa3BHjarby
KOMITCTEHIIMja YYeHUKA. Y TOM CMHCIY, MOXE C€ CMaTpaTd BPEJHUM
pe3yiITaToM pajia ako yYSHHUIM Ha MpUMep, IIyTeM HCTpaKuBama aohy
JI0 YBUJIa Y CIOKEHOCT HEKe I0jaBe, OTKPHjy Meljy3aBHCHOCT pasiu-
YHTHX yTHIAja, o)y 1o uHpopManuje 1a ce HUKO He 0aBM MPHUKYIIba-
EM HEKOT MMOJIaTKa, WK JI0 3aKJbY4Ka Jia HITp. MJIau Oupajy BexOe Ha
HorpelIal HauuH He yBakaBajyhu cBoje morpebde u MmoryhHocru.

HacraBHuk npyxa nomoh yueHumnmma y cBuM ¢a3zama pajga Ha
IPOjeKTy HoapkaBajyh BHMXOBY CAaMOCTAIHOCT U IPOLIEC JOKYMEHTO-
Bamba.

JAMAaKTHYKO-METONMYKH eJIeMeHTH

OCHOBHE KapaKTepHCTHKE pealn3alije HacTaBe:

— jacHoha HacTaBHOT Iporeca;

— ONTHMAJHO KOpHUIIheme PacloNOKHBOI MPOCTOPA, CIpaBa U
PEKBH3HTA;

— 1300p paMOHATHUX OOJMKA U METO/IA pajia;

— m300p BexOM yckial)eH ca mporpaMcKuM caipiKajuMa U UCXO-
JMMa;

— (hyHKIMOHAITHA TTIOBE3aHOCT JIENOBA Yaca — YHYTap jemHOT U
BHIIIE Y3aCTOIIHUX 4acoBa oipeljeHe HACTaBHE TeMe.

W360p nupakTramx obnuka pajga Tpeda aa Oyae y GyHKIuju epu-
KacHe OpraHu3alyje 4aca y Uby JOCTH3aba IOCTaBJbEHUX UCXOJIA.

II1. TPAREE U BPE/ITHOBAIGE HACTABE U YUEBHA

Hcxonu cy ocHoBa 3a npaheme 1 npoleHy nocturayha ydeHuka,
OIHOCHO KpeHpame 3aXTeBa KOjUMa Ce MOXKE YTBPIUTH Ja JIH Cy yde-
HHIM JOCTUIIIM OHO IITO j€ ONUCAHO onpeleHnM rcxomom.

VY nuiby camefjaBama M aHaJIM3Upama eekara HACTaBE HACTAB-
HHK NOJjeJTHaKO0, KOHTHHYHPAHO MIPaTH U BpeHYje:

1) AKTHBHOCT M OJJHOC Y Pajl Ha 4aCOBHMa;

2) JIoCTHrHYTH HUBO IIPAKTUYHUX M TEOPHjCKUX 3HAMHA;

3) AKTHBHOCT y HCTPa)KMBAYKHM — ITPOjEKTHUM 33/1alUMa.

4. TIPETTOPYKE 3A IIPUIIPEMY UHIUBUIYAJTHOT
OBPA30BHOT TIJTAHA 3A YUEHUKE KOJUMA JE [IOTPEBHA
JIOIIATHA OBPA3OBHA TTOJIPILIKA

4.1. UnanBuayanHn oOpa3oBHH IUIAH 3a COLMjaNHO yckpaheHe
YUCHHKE U YYEHUKE ca CMETHaMa Y Pa3B0Ojy M MHBAIUUTETOM

VHauBuayanHu oOpa3oBHU IUIaH Ce MpPUIIpeMa 3a y4EHHKe KO-
juMa je ycien colMjanHe yCKpaheHOCTH, CMETHU y Pa3Bojy, HHBAJIH-
JMTeTa, KACHU]er' YKJbYUHBama y LIKOJIOBAME, HEJOBOJHHOT TT03HABA-
Ba je3rKa U IPYyTrux pasiora nmorpedHa goqaTHa oOpa3oBHA MOJPIIKA.
Iuse MHAMBUYaTHOT 00pPa30BHOT IUIaHA jeCTe MOCTU3ambE ONTHUMAI-
HOT YKJby4YHMBama TaKBUX YYCHHKA y PEIOBaH OOpa30BHO-BACITHUTHU
pax ¥ BHXOBO 0CaMOCTAJbHBAKE Y BPIIBHAYKOM KOJIEKTHBY. 32 CBAKOT
y4YCHHMKa IOjeJMHAYHO, NpeMa HErOBUM creuuduuHuM morpebama
1 MoryhiHOocTHMa, TIpUIpeMa ce MpuiaroeH HaunmH 00pa3oBama KOji
o0yxBara MHIMBHIyaJHH OOpa3oBHH IUIaH, NMPOTpaM M HA4YWH paja
Koju caapike: 1) THEBHH pacropel aKTHBHOCTH 4acoBa HAaCcTaBe y oOJie-
JbelY; 2) THEBHHU Paclopel paja ca JHIEM Koje Hpyxa JOAaTHYy Ho-
JPIIKY W Yy9eCTaJoCT Te MOAPIIKe; 3) IHMbeBe 00pPa30BHO-BACIIUTHOT
pana; 4) mocebHe cranmapae nocturayha u npuiarohene cranmapae
3a MOje/IMHE WM CBE MPEIMETEe ca 00pa3lIoKEHEM 32 ONCTYHAmkE; S)
MporpaM Mo MpeJAMETHMA, Y KOME je MPEIH3UPAHO KOjU CaapiKaju ce
00paljyjy y oieJbemy, a KOju y pajy ca JOJaTHOM MOJPIIKOM; 6) HHIH-
BUJIyaJIN30BaH HAYMH Pajia HaCTaBHHMKA, N300p aJeKBaTHUX METoAa M

TEXHHKa 00pa30BHO-BAaCHMTHOT paja. MHAuBUYyaIHH 00pa30BHHU IUIAH
JIOHOCH TEJArollIKK KOJETHjyM Ha MPEeUIOr CTPYYHOT THMa 33 MHKIIY-
3MBHO 00pa3oBame. THM 3a MHKIIY3MBHO 00pa30Bambe YHHE OJCJbCH>-
CKH CTapelirHa U NPEAMETHN HACTaBHUILIH, CTPYYHU CapaJJHUK LIKOJEC,
poauTesb/cTaparesb, a M0 HOTPeOH MEeJaroKH aCHCTEHT U CTPYUHhaK
BaH IIIKOJIe, Ha MIPEJUIOT POJHTeIba/cTapareba. Poquress/craparess naje
CarIacHOCT 3a CIpoBoljere MHIMBUIYaIHOr 00pa3oBHOr IuiaHa. Ha-
CTaBHUK IPH IUTaHUPaky CBOT paja y olesbemy yckialyje cBoj miiaH
ca WHIMBHIyaJTHHM OOpa30BHHM IUTaHOM yueHHKa. CripoBoljerme HH-
JIUBHAYaTHUX 00pa30BHUX IUIAHOBA IIPATH IIPOCBETHU CAaBETHHUK.

4.2. UnpuBuayanHu oOpa30BHU IUIAH 32 YYCHUKE Ca U3Y3€THUM
CHOCOOHOCTHMA

3a yueHHMKEe ca M3y3eTHHM CHOCOOHOCTHMMA, mKoia 00e3belhyje
u3pany, JOHOLICHE U OCTBAPHUBAKE WHIMBHIYaTHOT 00pPa30BHOI IUIa-
Ha KOjUM c€ BPIUM NPOUIMPHBAKE M NMPOAYOJpHBamke cagpixaja obpa-
30BHO-BaCHHUTHOT pana. MHauBuIyamHn oOpa3oBHU IDIaH je mocebaH
aKT, KOjU MMa 32 LIJb ONTUMAJIHHU Pa3BOj YYECHHKAa M OCTBapUBAIE
ucxona o0pa3oBamba U BACIUTAMbA, Y CKIALY €a IPOMUCAHUM LHJbE-
BHMa M NPUHIMIIMMA, OJTHOCHO 33/10BOJbaBaba 00Pa30BHO-BACITHTHUX
notpeda yuenuka. MHIuBHIyanHn oOpa30BHU IUIaH yKJbydyje: 1) me-
JIaroIKK NMPOGMII YYCHUKA, Y KOM Cy OIMCAHE HEeroBe jake CTpaHe W
notpede 3a MOAPIIKOM; 2) IIaH MHIMBHUYaJH30BAaHOT HAa4MHA paja,
KOjUM ce Npetaxy oapeheHr BUOOBH Npuiarohasama HacTase (IIpo-
CTOpa U yCcJIoBa, METO/Ia paja, Marepyjaia v y4mia) crieliupuIHuM Mo-
Tpebama ydeHuKa W 3) IUTaH aKTUBHOCTH, KOJUM ce MpeaBul)eHn oom-
¥ TOAIaTHE MOJIPIIKE ONlepanMoHaIN3yjy Y HU3 KOHKPETHHUX 3ajaTaka
U KOpaka, ¥ crienu(uKyje pacropen, Tpajamke, peatn3atopu U HCXOIH
CBaKe aKTHBHOCTH.

VHauBHayanHu oOpa3oBHH IJIaH JOHOCH ITEarolIKU KOJIETHjyM
Ha MPEAJIor TUMA 32 WHKIY3UBHO 00pa3oBame, OAHOCHO THMa 32 Ipy-
JKarbe JI0JlaTHE MOJPIIKe YueHUKY. THM 3a Ipykarbe JoJaTHE NOJPIIKe
YKMHE: HACTABHUK MPEIMETHE HACTaBe, CTPYYHU CapaJHMK LIKOJE, PO-
JIUTEJb/CTapaTesb, a M0 NOTPEeOH U CTPYYH-aK BaH IIKOJIE, Ha MPEIor
ponutesba/craparesba. PoauTess/cTaparesb aje cariacHOCT 3a CIPOBO-
herwe nHIMBHYaIHOT 00pa30BHOr IU1aHa. HacTaBHUK NpHU IUIaHUpaby
CBOT pajia y ofieJberby yckialjyje cBoj IIaH ca HHIMBHIAYaTHUM 0Opa-
30BHUM IUIAHOM YY€HHKA, YKJbY4dyjyhin Mepe W akKTHBHOCTH HPEIBH-
hene nHAMBHAYamTHUM 00pa3oBHUM IuTaHOM. OH ce OCTBapyje IOMH-
HAHTHO Y OKBHPY 3ajeJHHUKHX aKTUBHOCTHU Y OZIeJbeEbY a Y CKIIajy ca
norpebaMa y4eHHKa, HA OCHOBY OJUTyKe THMa 3a IpYyXKame JOAaTHE
HOJPIIKE YYSHHKY, JIEJIOM MOXE J1a C€ OCTBapyje U BaH OfieJbeba.

CnpoBolerme MHIUBHIYaIHUX 00pa30BHUX ITAHOBA MPATH IPO-
CBETHH CaBETHUK.

5. HAYMH [MTPUJIATOBABABA TTIPOI'PAMA

5.1. HaumH mpumarohaBama mporpama mpeaMeTa of 3Hadaja 3a
HaIMOHAJHY MAambHHY

Y HacTaBM IpeMeTa oJf 3Hauyaja 3a HaluoHainHy Mawuny (Hcro-
puja, Mysnuka Kyntypa u JInkoBHa KynTypa) U3ydaBajy ce JOAaTHU ca-
Ip>Kaju KOjH ce OHOCE Ha UCTOPUjCKO M yMEeTHHYKO Haciehe onpehene
MamuHe. O] HACTaBHUKA Ce O4EKyje /a, Y OKBUpHMa Ae(pUHUCAHOT
roguiimer GoHAa YacoBa, oOpajae W JogaTHe caapxkaje, 06e3dehyjy-
hu ocTBapmBame nuiba MpeaMeTa, CTaHAap/Aa nocTurayha yueHnka u
nedunucanux ucxona. [la 61 ce 0BO MOCTHUIVIO, BEOMA j€ BaXKHO IIa-
HHMpPAaTH ¥ peaJM30BaTH HACTaBYy Ha Taj HAYMH Jia Ce CaJpKaju U3 Kyi-
TYpPHO-HCTOPHjCKE OAIITHHE jeqHEe MAambHHE HE IIOCMaTpajy u oopalyjy
n30110BaHoO, Beh /1a ce moBe3yjy M HHTETPHUILY Ca OCTAJIMM Caap)kKajuMa
nporpama Kopuctehn cBaky HNpHIHMKY J1a ce AecH yueme Koje he kox
YYeHHKa jadyaTH BuxoB ocehaj mpunagHOCTH ofpeleHoj HalMOHAIHO]
MambHUHU.

6. YIIYTCTBO 3A OCTBAPUBAIE CJIOBOJHUX
AKTHMBHOCTH

Panu jauama 00pa30BHOBACIIUTHE JETATHOCTH IIKOJIE, TOACTHIIA-
Hha WHIUBUIYaTHUX CKJIOHOCTH M MHTEPECOBaba M MPABHIHOT KOPHU-
mhersa c1000IHOT BpeMeHa, IIKOA je Ay)KHa Ja peanusyje ciIo0omHe
AKTHBHOCTH, KOj€ C€ CIIPOBOJIE KPO3 Pajl y CeKlMjaMa i BaHHACTaBHHM
aktuBHOcTUMa. lllkonma cBojum IlIkonckum mporpamom u lopummnm



IUIAHOM paja Je(UHHUIIE pa3IndUTe aKTUBHOCTH y CKJIaay Ca CBOJHUM
pecypcuma 1 IpoCTOpHUM MoryhHocTuMa.

AKTHBHOCTH Tpeba Tako OpPraHM30BaTH Jia YYCHUIU HMajy IITO
BHUIIE MOTYHHOCTH 3a aKTHMBHO ydyemrhie, 3a KpeaTHBHO HCIIOJbaBa-
1€, 32 HHTEPAKLHUjy ca APYTMM YYEHUIUMA, KOpUIIhehe pasIuInTux
n3Bopa MHQOpMaIMja M CaBpeMeHHWX TexHonoruja. Pesynarare pana
YUYEHHKA y OKBUPY CIOOOIHHX aKTUBHOCTHU Tpeba yYMHHUTH BUAJBHBHM
jep ce Ha Taj HauuH 00e30el)yje MoTHBaIMja U 3aJ0BOJECTBO yUECHUKA
aKTUBHOCTHU. BpojHHU Cy HauMHM Ha KOju je Moryhe TO OCTBapuUTH Kao
IITO Cy: OPraHU30BamE MPE/ICTaBa, U3I0KOHU, Oa3apa, o0jaBIbUBaLE HA
cajTy IIKOJIe, KPO3 CMOTpPE CTBAapalaIlTBa, CIIOPTCKE CYCPETe U JPYTO.

XOP U OPKECTAP

CBaka ruMHa3Mja 00aBe3Ha je 1a OpraHusyje paj LIKOJICKOT X0pa,
a TIopeJl Tora IapaeHO MOXe OPraHM30BaTH U ILKOJICKH OpPKeCcTap, y
OKBHpY 00aBe3HNX BaHHACTAaBHHX aKTMBHOCTH. Pax M KoHIepTHa ak-
THBHOCT XOpOBa M OpKecTapa 3HayajHa je 3aTo IITO yTHYE Ha OOIHMKO-
Bambe KYATYPHOT MHJICHTUTETA ILIKOJE, MOAPIIKA je Pa3BOjy KyITypHE
CpenuHe 3ajeHulLIe, yTHue Ha opMupame Oynyhe KoHIepTHe myOnuKe
W Ha Taj HA4YMH JONPUHOCH OYyBakby, PEHOIICHY U MINPEHhY My3Ud-
KOT KyJITypHOT Hacieha.

300r 3Hayaja OBUX aHcaMbaja 3a y4eHHKE, KOy U IIHpe, Mopa
ce BOJUTH padyHa Jia ce y BpeMe OJipKaBama poda He 3aKasyjy Apyre
AKTUBHOCTH, OJIHOCHO YaCOBH CE€ MOPAjy Op)KaBaTH Y KOHTHHYHTETY 1
6uTH Je0 pacropesa YacoBa LIKOJE.

IeBame y XOpy WIIM CBHpPabe y OPKECTPY MMajy CBOj 0Opa30BHHI
W BaCIUTHU L[HJb.

Obpasosnu yun 00yxBaTa pa3BHjarbe CIIyXa M PHTMa, HIHPEHE
IIaCOBHUAX MOTYHHOCTH W yuBpIIhWBamke WHTOHAIM]E, CIIOCOOHOCT 3a
($uHO HHjaHCHpabe U U3PAXKajHO M3BOlCHE, YIIO3HABAKE CTPAHUX je-
3MKa, JJUTEPAPHUX TEKCTOBA, JoMahMX M CTPaHUX KOMIIO3UTOpA, IITO
CBE BOJIU Ka pa3BHjarby €CTETCKUX KPUTEPHjyMa.

Bacnumnu yun obyxsara pasBujarme oceharma mpumnaIHOCTH KOJIeK-
THBY — OCTBAapHUBaIbC LIMJBEBA KPO3 3310BOJECTBO Y 3ajCHHYKOM pajly-
;pa3BHjarbe CaBECHOCTH M JWCLMIUIMHE, KOHIIEHTpAIMje W HPELH3HO-
CTH, MCTPAJHOCTH U JIMYHE OATOBOPHOCTH, MOIITOBAA PA3IHIUTOCTH U
TOJIEpaHIIHje; Pa3BUjarbe OrOBOPHOCTH, CTULIAHE CAMOIIOY3/1amba, CaBiIa-
JIaBambe TPEME U pa3BHjarbe BPILIHAYKe Capajibe Ha HUBOY LIKOJE, Kao U
CITOCOOHOCT KaKo ce YKJIONHTH 1 Kao MHANBH/Tya CTajaTH u3a IpyIe.

ITo3uTHBaH yTHIIaj My3UKe Ha 3[paBJjbe U Pa3BOj je OMIITEIIO3HAT
(TICHXOJIOIIKH, COIIMOJIOIKH, EMOIIMOHAIHHU Pa3Boj), T€ IEBABE Y XOPY
3HAYajHO JOIPHHOCH CMakbeby CTpeca, arpeCUBHOCTH U MOOOJbLIAY
3[paBJba U KBAJIUTETA )KUBOTA KOJ| yICHHUKA.

a) XOP

Xop Moxke OMTH OpPraHM30BaH Ka0 MEIIOBHUTH, KCHCKU I MY-
IIKY BHLICIIACHH XOp, Ha HUBOY Liesie IKoje. YacoBu pajga cy jaeo
panHe obaBe3e yUCHHMKA KOjH Cy HPOLUTH ayJHIHdjy 3a Xop. Y OIHOCY
Ha yKynaH Opoj y4eHHWKa, MHHUMallaH Opoj 4aHOBa XOpa 3a MLIKOJE
koje nMajy 1o 200 ygenuka je 30 wiaHoBa, a y BehuM mkonama (Ipexo
200 yuenuka) je 40.

Pay ca xopoM npencTaBba CIOXKEHHJU BUJ BACIIUTHO-00Pa30BHOT
paja HACTaBHUKA M pauyHa ce Kao CACTaBHH Je0 00aBe3HE HACTaBe U
BpeIHYje Ce Kao NeJarolika HopMa HacTaBHHKA y OKBHpPY obaBe3He
JIBaJIeCETOYaCOBHE HOpPME ca 110 4 yaca HeJleJbHO, OAHOCHO 1o 140 ya-
COBa TOJIMIIILE.

Peneproap mkonckmx xopoBa oOyxBara oArosapajyha mema mo-
MalinX W CTPaHMX ayTOpa pa3HHX €IoXa, HApOAHE, MPHUrOJHE IecMe
CaBPEMEHNX KOMIIO3UTOpa. Y TOKy IIKOJCKE TOAMHE MOTpeOHO je ca
XOpOM HM3BECTH HajMame JIeCEeT BUIICTTIACHUX KOMIIO3HUNuja, acappella
WK y3 HHCTPYMEHTaNHy nparwy. [Ipu n3dopy necama tpeda mohu ox
HPOLIEHE IIACOBHUX MOTyNHOCTH, K0 M OZf TeMa M HUBOA CIIOKEHOCTU
HNPUMEPEHHX CPEIbOLIKOICKOM Y3pacTy.

Hauun ocTBapuBama nporpama

Xop dhopmupa HaCTaBHHK, HA OCHOBY IIPOBEPE CIIyXa, IIACOBHHUX
U NIEBAYKUX CIIOCOOHOCTH y4YEHMKA, HAKOH 4era CIeId Pa3BPCTaBarbe
IeBaya 1o [JIACOBUMA.

Xopcke mpobe ce HM3BOAE OBOjEHO M0 INIaCOBHMAa M 3ajefHO.
TIporpam pana ca xopoM Tpeba ja caJpKH NPUTOJHE KOMIO3HIHje,
Kao W Jiena 030MJbHHje YMETHHYKE BPEJHOCTH, y 3aBHCHOCTH O]l MO-
ryhHOCTH aHCcamOa.

Canpxaj pana:

— 1300p WIAHOBA U Pa3BPCTaBambE [V1aCOBA;

— XOPCKO pacreBaBame (BexxOe aucama, TUKIHje, HHTOHAIUjE U
TEXHHUKE BexOe);

— MHTOHATHBHE BexOe (pelaBame npobiieMa 13 MojeAnHNX JeN0-
Ba XOpCKe MapTHUTYPE);

— My3W4Ka KapaKTepH3allija JIMKOBA U TyMauekhe calpikKaja;

— cTuiIcKa obpaza fena;

— yBex0aBame XOPCKHX JAE€OHHIIA MOjeIIHATHO U 33je]HO;

— peanu3anuja nmporpaMa U HacTyma xopa npema [ogunrmem npo-
rpamy pajia IIKoJe.

Ha vacoBuma xopa, HaCTaBHUK Tpeba 1a HHCUCTHpa Ha MpaBMII-
HOj TEXHHUIIM TeBama. J{icarme, TUKIIja 1 apTUKYJIALija IPEACTaBIbajy
OCHOBY BOKaJIHE TEXHHKE 1a TaKO BeXOe Aucarba U paclieBaBamba Mopa-
jy OUTH CTaJHO 3aCTYIIJbEHE. YCIIOB MPABUITHOT UCAKka j€ U IPABHITHO
npxame Tena. [lorpedHO je nHCHCTHpaTH Ha T00p0] TUKIHjU (3aBUCHO
ox cruina). [IpenopyduspHBO je meBame BOKasa Ha MCTOj TOHCKO] BUCH-
HH, Y3 MUHUMAJTHO ITOKPETahe BIIINIIE Y LIMJbY M3jeHaYaBamka BOKaIa,
a y nuipy 100Hujarma yjenHadeHe xopeke 6oje.

Kox obpane HOBe KOMMO3HWIIMje HAjIpe Ce MPHCTyNa JAeTaJbHO]
AQHAJIM3U TEKCTA. YKOJIUKO j€ TEKCT Ha CTPAHOM je3MKY, YUCHHIH yue
HPaBUJIHO Jla YHT4jy TEKCT, U3roBapajy HEMO3HATe IVIacoBE M YIIO3Ha-
Jy ce ca 3HauemeM TeKcTa. TOKOM aHajm3e TeKCTa BaKHO je OOpaTHTH
HaXbY U Ha aKLICHTOBAIE PEYH U CIIOrOBA HA OCHOBY Jiella TaKTa U Me-
JIOZMjCKOT TOKa. Jlasba aHanm3a HOTHOT TEKCTa U yCBajambe MeNoAnja 1o
IJTacOBHMMa, MOCTIKE C€ Ha OJIBOjeHUM IpobaMa mo miacoBuma. Beh y
0BOj a3y, y3 ydeme HOTHOT TeKCTa, Tpeda y yuerme yKIbYIUTH U AUHa-
MUKy 1 aroruxy. Ha 3ajenHuukuM npo6ama xopa, HAKOH yCBajara KOM-
HO3MIIMje Y LEIOCTH, HEOMXO/IaH je AaJbH PaJi Ha MHTEePIIPETallHjH Aeia.

Oo6pahene KoMIo3uIIMje U3BOJE CE€ HA PEIOBHUM LIKOJICKHM aK-
tuBHOcTHMA ([laH mkome, CBeyaHa mpociiaBa MOBOIOM OOeJIeKaBamba
mkosicke ciaBe Ceeror CaBe, [OUIIEBN KOHIEPT...), KYITYPHHM MaHH-
(ecranyjamMa y MIKONM ¥ BaH e, Kao ¥ Ha (ecTHBAIMMa U TaKMUYe-
BbHMa XOpPOBa Y 3€MJBbH U BaH He.

IIpenopyyeHe KOMIO3HLKje 32 Paj Xopa

Xumue: boxe mpasne, CBerocaBcka xumHa, Bocranu CepOue,
Gaudeamus igitur

O. ou Jlaco: magpuran no m3dopy (Marona mua Kapa)

K. Ilesyanmo: Mmagpuran mo u3bopy (Hrp. Sospirava il mio core)

Xenpu VIII: Pastime with good company

Crapu mMajcTopu — n300p

J. C. bax - xopan no u3bopy (Jesu, meine Freude, Herr, Gott, wir
loben dich)

J. C. Bax/I1I. T'yno — ABe Mapua (xopcka obpana)

I. @. Xennn: apuja Anmupe u3 onepe Punanmo (xopcka obpana)

B. b. Maptunu: Un dolce canto

B. A. Mouapr: Abendruhe

JI. Ban Berosen: kanonu Gliick zum neuen Jahr, An Milzel

@. I'pybep: Apua Nyxta

A. Cynusan: The long day closes

@. Ily6ept — n3odop (Heilig ist der Herr)

@. Illyman — u360p (Gute Nacht)

®. Jluct — CanBe perusa

'B. Bepau: Xop JeBpeja u3 onepe ,,HaOyxo*

A. bopoaun — ITonosercke urpe u3 onepe ,,Kuez Urop*

I1. 1. YajxoBcku: m360p nyxoBHHX mecama (Cjatu 6oxe), Pyun
OeryT 3BeHa

. C. boptwancku: U36op (Oue Ham, Tebe mojem, XBanute ro-
cnona, xumHa Kosb CnaBeH)

YecuokoB — n36op (Tebe mojem)

H. Kenpos — Oue Ham

A. Beness — He otBpatu iuiia TBojero

Anonumyc — [onujenej — Xpanure umja [ocnonme

C. C. Mokpamar: Ommomnu u3 Jlurypruje cs. JoBana 3maro-
ycror: Tebe mojem, Cajaru Goxe, Bynn mmja, Ammiyja; Tpomap cB.
Casu, O cBemMM npasHuIMMa; AKaTuct npecseroj boropoauiy; Py-
KOBETH HJTH OJUTOMIIH U3 PYKOBETH IO M300py U MoryhHOCTHMA X0pa



K. CrankoBuh: Ilage mucrak, TaBna Hohn, [leBojka cokomy, CuBa
Marmia

W. Bajul/K.babuh: Cpnxuma

Kuesz M.O6penosuh: Illto ce 6ope mucnu moje (oOpaaa)

J. CnaBeHcku: Jecemcke HOhn

M.Tajuesuh: Yetupu 1yxoBHaA CTHXA

L. TepmBuH: Sumertime

Lpnauka nyxosna mysuka: 136o0p (Nobody knows; Ilija rock)

K. Op¢ — Catulli carmina (Odi et amo)

K. 3ontan: Stabat mater

. Papuh: Konapuhy nanuhy

M. loBenapuna: Tjeno XpuctoBo

E. Burakp: Jlyke aypymkse (Lux Aurumque)

I. Opban: ABe Mapuja

C. Edrumunanuc: Kaparyna

T. CkanoBcku: MakeqoHCKa XyMOpecKa

. C. Makcumosuh: [leBojuniia Bogy rasu, JbybasHa necma

Ct. M. I'ajnoB: Ajae cymaj Auho

I1. Jbonnes: Kasan cBupu, Epren nena

C. banmamm: Sing, sing

K. Xant — Hold one another

®. Mepkjypu: boemcka panconuja, We are the champions

Ilenxunc: Anuemyc

I'. Bperosuh: Dreams

Epa: Ameno

Henosnar ayrop: When I fall in love

A. JIn: Listen to the rain

M. Marosuh: 3asjet, biaarocnos

B. MunocassseBuh: [lokajHinuka MonnTBa, XepyBUMCKa MecMa

K. 1. Camapuuh: Cyza xocoa

H. I'p6uh: OBo je Cpbuja

C. Munomesuh: [log 3nataum cynunem Cpouje

Ob6pane necama rpyna Beatles (Yesterday...), Abba...

OO0pane CpICKUHMX HApOAHUX mecama, nmecme Tamo nmaneko, Kpe-
he ce maha ®@panmycka, xono boepxka...

Kanonu mo uzbopy

6) OPKECTAP

OpkecTap je HHCTPYMEHTAIHU cacTaB of HajMame 10 m3Bohaua
KOjU CBHpajy y HajMame TPU CaAMOCTAJIHE JIEOHHIE. Y 3aBUCHOCTH Of
yCIIOBa KoOje IIKOJIa UMa, MOTYy ce 00pa30BaTH OpKeCTpu ONoK ¢rayTa,
TaMOypHLa, TYJa4KoT CacTaBa, XapMOHHKA, MAHIOJIMHA Ka0 U MELIOBHU-
TH OPKECTPH.

Pag ca opkecTpoM mpencraBiba CIOKEHHJU BHJ BaCIIUTHO-00pa-
30BHOT paJia HACTABHHKA U pavyyHa € Kao CacTaBHU Ae0 00aBe3He Ha-
CTaBe U BpeAHYje Kao Ie/aronka HopMa y OKBHpy o0aBe3He JiBanece-
TOYaCOBHE HOpME HACTaBHUKA ca 10 4 Jaca HeleJbHO, OMHOCHO 1o 140
YacoBa FOJMIIEHE.

Canpikaj paga:

— m300p HHCTpYMEHaTa U u3Bohaya y hopMupamy OpKecTpa;

— u300p KoMIO3uIHja MpeMa MoryhHOCTHMa H3BOhada u cacTaBy
OpKecTpa;

— TEXHUYKE U HHTOHATHBHE BEXOE;

— pacmucHBame ACOHUIA U yBexOaBame Mo rpynaMa (IIPCTOMET,
WHTOHAIW]ja, ppasupame);

— crajame 1o rpymama (I-11; 1I-111; I-111);

— 3ajeJHUYKO CBHPAE 1IEJION OTKECTPa, PUTMHYKO — HHTOHATHB-
HO ¥ CTHJICKO OOJIIMKOBame KOMITO3HIIH]E.

Y u3b0py opkecTapcKor MaTepHjaja U apaH)KMaHa MOTpeOHO je
BOJWTH padyHa O BPCTH aHcamOlla, a ¥ M3BOHAUYKUM CIIOCOOHOCTHMA
yuyeHHKa. Pereproap IIKOJICKOI OpKecTpa YuHe Jeia foMahux U cTpa-
HHMX KOMIIO3UTOpA Pa3HUX €M0Xa y OPUTHHAIHOM OOJNMKY WM Ipuiia-
roheHa 3a mocrojehn mkoncku cacras. Lllkoncku opkectap MOXe Ha-
CTYIHTH CaMOCTaJIO WK Kao TPaTHa Xopy.

OCTAJIM OBJIMLINA OBPA3SOBHO-BACIIMTHOI' PATA

3a yueHHKe 4hje ce HHTEePeCOBabe U Jby0aB 3a My3UKy HE MOTY
3a/I0BOJBHTH OHHM IITO UM MPY’Ka PElOBHA HACTaBa, MOTY C€ OpraHH-

30BaTH JIOJlaTHA HACTaBa WJIM CEKIMje.Y 3aBUCHOCTH Off adMHMTETa,
KPEaTUBHUX CIIOCOOHOCTH WX M3Bohauknux MOryhHOCTH yueHHKa, paj
ce MOXKe OpPraHu30BaTH Kpo3 cienehe akTHBHOCTH:

— COJIMCTUYKO NEBAbE;

— IpyIe neBaya,

— ,,Maja mKoia HHCTpyMeHTa” (KJIaBHp, TUTapa, TaMOype...);

— IpyIe HHCTPyMEHaTa;

— MJIaJ]1 KOMITO3UTODH;

— MJIaJI ETHOMY3HKOJIO3H (IIPUKYIBAHE MAJIO MO3HATHX WIIH TO-
TOBO 3a00paBJECHUX MeCaMa CPEIUHE y KOjO] KHBE).
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