HACTABHU ITPOTI'PAM 3A INIPEJMET: BUOJIOT'NJA (M3BOPHN)

CTPYKA: 3IPABCTBO

SAHUMABE: MEJULHUHCKU TEXHUYAP, IEAUJATPUJCKHA TEXHUYAP, AKYIIEPCKO - TMHEKOJIOIIKHA TEXHUYAP
PA3PE/: IV

CEIMUWYHHA BPOJ YACOBA: 2

rouimbU BPOJ YACOBA: 64

JATYM: jyu 2024. roqune

oIt NMU/bEBHU

Jla TOTpUHECE Pa3B0jy KOMIUIETHE TUYHOCTH yUeHUKA (Y BACIIITHOM U 0OPa30BHOM CMHCITY)

Jla yIEHUIIN KOPUCTE TT03HATE YHIHLCHUIIE, TeHepAIN3allije, HHTEICKTyalHe BjeIITHHE U CIIOCOOHOCTH Y CTHIalhy HOBUX 3HAMa
Jla yTHYe Ha pa3BHjarbe MO3UTUBHUX CTaBOBA, HHTEPECOBaba M O0JIMKA MOHAIIAkA

Ja oMoryhu pa3BHjame CEH30pHUX BjEUITHHA, HABUKA U CITIOCOOHOCTH

Jla TOTIpUHECE pa3BHjamky WHTEIEKTYAIHUX BjeIITHHA U CIIOCOOHOCTH

Jla yTUYe Ha pa3BHjambe PaJHUX M H3PaXKajHUX BjeIITHHA, HABUKA U CIIOCOOHOCTH

Jla 0CIIOCOOM Y4eHHKa 32 CAMOMHUIINJaTUBHO M CAMOCTAITHO UCTPAXKHUBAHE

Jla IOACTHYE CaM0o00pa3oBamke U CaMOCTANIaH N300p 3aHUMarba

IHOCEBHU IINJ/BEBU

CXBaTH yIJIOTY U 3Ha4aj OMOJIOTHje Kao HayKe U IheHYy NIOBE3aHOCT M OJTHOC ca IPYTUM HayKama

UHTEpIIpeTHpa pa3iuke u3mMely OMIbHUX M KUBOTHI-CKUX hemnmja

CTEKHE OINIITA HAyYHA 3Hamba U3 00JIaCTH ITUTOJIOTHje U OHoJIorHje pa3Buhia HEOMX0JHA 3a Pa3yMHUjeBakhe KUBOTA U JKUBOTHHX I10jaBa

MPOIIUPH 3HAKa CTeYeHa Y OCHOBHOj HIKOJIM M YCBOjU HOBA 3Ha-a 0 KUBUM OnhrMa

pa3yMmHje OIIITE 3aKOHUTOCTH KOje BJIaJa)y Y IPUPOIU M IPUXBATH X KA0 OCHOBY 3a (hopMHpar-e CONICTBEHUX CTaBOBa, MHTEPECOBamha U 00JIMKa

MOHAIIAka [IPeMa CPEIUHH Y KOjOj )KUBU

pasBHje BjELITHHY, HABUKY U CIIOCOOHOCT MOCMapama U MpoydaBame dKHUBOI CBUjETa U YOBjEKa Y BEMY

e pa3BHje MHTEJEKTyallHe BjelITHHE U CIIOCOOHOCT aHaNu3e, CUHTE3€e, MHAYKIIYje, JeIyKIIMje, aHaJIOTHje, allcTpaxoBama, IOUMarmka, yopehuBama u
YOTIITaBama OMOJONIKUX T10jMOBA, TPAaBUJIa, IIPHHIINIIA, 3aKJbyYaKa, JJ0Ka3a, XUIoTe3a, TeOpHja

e pa3BHje€ BjELITHHE U CIIOCOOHOCTH KPUTHYKOT MUILJbEHA, TyMademha OMOJIOIIKUX YHH-EHHULIA, pa3yMHjeBamba U MPUMjeHe OMOOIIKUX NPUHIIMIIA U J0Ka3a,

3aKJby4MBamba U3 HAyYHUX T0jaTaKa

pas3BHje BjelITHHE U CIIOCOOHOCTH: MUKPOCKOINIMPAaka, U3pajie MUKPOCKOIICKUX Mpernapara

CTEKHE OIIIITA HAyYHA 3Hamba U3 00JIaCTH MOJIEKYJIapHe OHOJIOTHje U TeHETUKE HEONXOHA 32 pa3yMHjeBambe )KUBOTA M KUBOTHUX 110jaBa

MIPOIIMPH 3HAFHA CTEYCHA Y OCHOBHO] IIIKOJIM M YCBOJM HOBA 3Hamba O JKMBUM Omhnma

pasBHje BjCIITHHE W CIIOCOOHOCTH M3 TCHETUIKHUX 00IaCcTH



TEME

BUOJIOI'NJA PABBURA

MOJIEKYJIAPHA BUOJIOT'HJA
I'EHETHKA

XEMHNJCKA OPTAHU3AIIMJA U METABOJIN3AM REJIMJE

YHOPEJIHU IIPEIVIE]] OPAHCKHUX CUCTEMA

OxBupHHM Opoj YacoBa 3a peanuzanujy TemMa HHje nehuHucan. HacTaBHuUK hie NMpuiMkoM IUIaHUpama W MporpaMuparma HACTaBHUX calpikaja, y3umajyhu y o03up

(hakTope momyT HUBOA MOcTUTHyha ydeHHKa, HUBOA CIO0XEHOCTH HACTaBHE TeMe, oTpeda CTpyKe U 3aHMMama, W ClI, OApeaAnTH Opoj YacoBa moTpedaH 3a BUXOBY

peanuzanyjy y okBupy teme. Teme unHe ob0aBe3nu nuo HactaBHor mporpama, ajim Hemajy obaBe3yjyhu kapakTep IITO Ce TUYE PEIOCTUje/ia lbUXOBE peau3alyje.

UCXOIN

1. XEMUJCKA OPTAHU3ALIUNJA U METABOJIN3AM REJIMJE

3Hama

Yd4enuk he 0utu criocodan aa:

® HeHTH(DHUKYje HEOPTaHCKA M OPTaHCKA jeTUHCHA
KOja yia3e y cactaB henuje,

® HaBeJle YJIOre BOAE U MUHEPAIHUX COJIH,

® pasnuKyje yjore uamel)y yribeHux Xuapara,
NPOTENHA, MACTH, HyKJIEMHCKAX KHCEJINHA,

o neduHuIne rpaly U ojeny yrJbeHUX XUapara,
NPOTEWHA, JIAMUAA

® Pa3IMKyje MOHOMEPE ¥ MOJIMMEPe OPTaHCKUX
jenumena,

® UMEHyje BpCTEe HyKJIIEMHCKHX KHCEJIHNHA,

e onmre rpah)y DNK u RNK,

e yniopeau DNK 1 RNK u youn cin4HOCTH U pa3iuKe.

e 00jacHH yJore OMOMOJIEKYJIa Y OCTBAPEHY KUBOTHUX
dysKIHja y henuju

Bjemtune

Yuyenuk he outu cnocodan aa:

o ckunupa hemujy u 03HaYU HEHE IHjeI0Be

® HaIpTa ¥ OOMIBEXKH JI1j€II0BE NPOKAPHOTCKE U
eykaproTcke hemnmje

® CKUIIMPA U IMEHYje I1jelioBe
HYKJICOTH/Ia

e ckurupa ctpykrypy DNK 1 RNK u nokaxe
HA4WH OCTBapHBama (ocdoanecrapcke Bese U
BOJIOHWYHE BE3€

e [IEMaTCKU 00jallmbaBa Ha MpUMjepuMa MPULIIIe
JIMjelIoBaha CH3MMa

® IIPETI03HAje CIIMYHOCTH U Pa3InKe Y TpoIecuma
aHa0oJM3Ma 1 KaTabonu3Ma

¢ Kopuctu memy nporieca moBpaTHe crpere

® CKUIIMpPA U aHainu3upa rpaljy henmjcke MeMOpaHe

CTaBoBH/BpHjeIHOCTH

Yuyenuk he OuTu cnmocodaH ga:

® CaBjeCHO M Ma)KJBbHBO MIPATH HACTABY

® [10Ka3yje 3aMHTEPECO-BAaHOCT 32 HACTAaBHU
polec

® JICII0JbaBa TIO3UTHBAH OJHOC IIPEMa YUCHY

e e(pUKACHO TUIAHMPA U OPTaHH3Yje

e BpUjeMe 32 yUeHe

® CaBje€CHO,ypETHO U MPEIU3HO MPUCTYIIA
y4eHYy HOBUX Cajpkaja Ha Yacy W BaH yaca

® yBa)kaBa MUIIUBEHE APYTUX YYEHUKA

® 1ICTI0JbaBa CIIPEMHOCT J1a IOMOTHE CIIa0UjUM
YYeHHUIAMA

® IICTI0JbaBa Jby0a3HOCT, KOMYHUKATUBHOCT U
(hIIeKCHOMITHOCT Y THMCKOM pajy



® pa3IMKyje KBAIMTATHBHY, KBAHTUTATUBHU U Oa3aTHU
MeTa0o0JIM3aM, Pa3IIMKyje aHA0O0IMYKE U KaTaOOJINIKe
nporece ¥ HaBee MpHMjepe OBHX ITpoIeca KO
JKUBOTHIbA , pa3iuKyje mo rpahu u HactaHky ATP,
ADP, AMP , HaBeze mpoliece y KojuMa HacTaje
enepruja y oonmky ATP-a u youn 3Ha49aj oBe
MOJIEKyJIe

o neduHUIIE eH3UMe U omwie rpal)y - 00jacHH HaYUH
MMCHOBama CH3MMa - 00jaCHU HAYMH J[jelIOBaha
€H3UMa - HaBeJIe YCIIOBE HEOMXOIHE 32 ONTUMAITHO
JIEjCTBO €H3MMa

o neduHUIIE TI0jaM KaTabonr3Ma U aHa0oIM3Ma

e OmHIIe Ipolece KaTaboar3Ma Kpo3 myT
neHTo30(ocdara, kaTaboJiM3aM NIPOTCHHA U
HYKJIEMHCKUX KHCEIHHA

o Ornuire aHaOOIUTHYKE MPOIIECE KPO3 OMOCHHTE3Y
YIJBEHUX XUIPATa, TN, aMHHOKHCEITNHA 1
HYKJIOTH/IA

o nedUHUIIE TI0jaM XOMeocTa3a , 00jaCHU MPUHIIHIIC
XOMEOCTa3Kca, HEPBHE M XyMOpPAJIHE PeryJaiuje

e JedHUIIE IOBPATHY CIIPETY U HaBE/IE HhEHE
BPCTE,OIUIIIE MEXaHN3aM HETaTUBHE M IO3UTHBHE
HIOBpaTHE CIIpere

o onmmre Tpalhy hemujcke memOpane

o neduHUIIE CTPYKTYPY | 3Ha4aj Gpochomummaa

® TyMayy pa3inuuTe 00JIHMKE TPAHCIIOPTa KPo3
henmujcky MeMOpaHy

® pa3IMKyje aKTUBHU M ITACHBHU TPAHCIIOPT,

e o0jacHu Audy3Hjy, 0CMO3Y,0JaKImany 1udy3ujy,
eHA01IUTOo3Y ((haromuTo3y,MMHOIUTO3Y), Er30IHUTO3Y,
JOHCKY ITyMILy

e omuIIe CTPYKTYpy henmjckor 3uaa

e jeuHUIIE U aHATU3KUpa Tpal)y PUMapHOT 1
CeKyHIapHor heyimjcKor 3uaa

e jie(hMHUILE U HABOJH KOMIOHEHTE IIUTOILIA3ME

® CITPOBE/IC MHTEPHET HCTPAKUBAGE O OpraHerama
Y BbUXOBHM yJlOraMa

® CKUIIMPA PA3ITUYMTE THIIOBE XPOMO30Ma M O3HAYH
FbAXOBE JIFj€II0BE

® [IEMaTCKU NPeACTaBH NEJHjCKH UKITYC

® OJIpe/IM PEIOCIHje]l Cllarama NesnjcKkux Mozena ca
MIPUKa3aHuM (azama MHATO3E U Mej03e

® IpHUMjelhYje TEXHUKY MUKPOCKOITHPAka
CBjETIIOCHIM MHKPOCKOIIOM,

® MUKPOCKOIIMPAmbEM TPAjHUX MUKPOCKOIICKUX
mpermapaTa youn (pase MATO3e 1 Mej03€e IO/
MHKPOCKOIIOM

® AKTHBHO CyJjenyje y pamy (KOMyHHUITHPA,
pacipasiba, apryMeHTYje CBOj CTaB...)

® 1ICTI0JbaBa MHUIIMJATUBY U NIPETy3UMIbH-
BOCT y TPYITHOM Pazy

® AKTHBHO Ce YKJbyUYj€ Y pealn3anujy
IIKOJICKUX TpOjeKara



® ONICYje CTPYKTYPY IIUTOCTOJIA U FETOBY
¢uznonomky ynory y hemuju

e carjeqa npoToruiazMy hemnuje kao XuapopuiiHu
KOJIOW/THH PacTBOpP,

e HaBOM Mofjesne hemujckux opranaie mpema
3aCTYIUBEHOCTH MEMMOpaHe

® HaBOJIE U OMUIIIE jeAHOMEMOpaHCKe opraHene, rpal)y,
CTPYKTYPY M YJIOTY €HIOIIa3MaTHYHOT PETUKYITyMa,
TOJIIN]eBOT arapara,

JM3030Ma,IePOKCU30Ma, [ITHKCH30Ma.

e OmIICYje ¥ HaBOAHW Tpal)y , CTpYKTypy U yBuha 3Ha4aj
JIBOMEOPaHCKHX OpraHeNa- IIacTH/a, jepa 1
MHUTOXOHJIpPH]a.

o Hagene Haj3HauajHuje hemucjke HHKITy3Hje —
pubdo3me, onuiie rpal)y pudo3oma 1 HaBeIe BUXOBY
yiory y Mmerabonmu3my henuje. Onuiine CTpyKTypy U
HaBezle QYHKIU]y IUTOCKENIETa.

o Jledbunume mojam henmjckor mukiyca, omucyje
3Hauaj uaTEepda3ze u hemmjckux quoda

e Omnucyje mpoMjeHe y uHTepasu , Te aHATUH3Upa
npomjere y henuju Tokom I'1,C, I'2 dasze

e HaBoxu u onmcyje KOHTPOJIHE IPOMjeHE Y TpH
KoHTposHe Tauke TokoM ['1,C u 2 daze

e HaOpOju | Iperno3Ha (a3e MUTO3e H Mejo3e

e onwiie ¢aze MUTO3€ U MEjO3eH IIPOM]jeHE Ha
XpOMO30MHMa TOKOM (a3za auode

e yriopenu ¢aze MUTO3€ U Mejo3e (CIUIHOCTH U
pasiiKe) U yKaxke Ha ’bUXOB 3Hauaj 32 OpraHu3am

e HaBeJIe 3Ha4Yaj] MUTO3€ M MEjO3e
3a OpraHu3aMm.



UCXOHN

2. BUOJIOT'NJA PABBURA

3Hama

Yuyenuk he OuTu cnmocodaH ga:

pasnuKyje OSCIIONHO O MOJIHOT Pa3MHOXKaBaba
OITHUIIIC OCHOBHE KapaKTEPHCTHKE TTOJTHOT
pa3MHOXaBamba

00jacHU mpoIiec TaMeToreHe3e

MpeTo3Ha 1 00jacHu Tpaly n QyHKIHjy TaMeTa
HaBeJle MjecTo U (haze mpoIieca CriepMaToreHe3e
00jacHH yJIOTY XOPMOHAITHOT CTaTyca y MPOIECY
cIiepMaToreHe3e U 3Ha4aj CliepMaToreHe3e
HaBejle rpal)y criepMaTo30uIa U IpoMjeHe y Opojy
u rpahu cnepmaro3onza

OIIWIIIE TIPOIIEC U MjECTO OBOTEHE3E

aHaJIM3Mpa 3Ha4aj XOPMOHAITHOT CTaTyca
MEHCTPYATHOT IIIJIKITyCa Y MPOLECY OOreHe3e
ormcyje dasze ooreHese

KIacuuKyje TUTIOBE jajHe henmje mo KOTMINHU ’
pacrnopeay *KyMmaHIeTa

HaBOJIM U OIKCYje OMOTaue jajHuxX hemuja
NeGUHUIIIE TT0jaM OHTOreHe3e U KilacupuKyje
MepHOo/ie OHTOTEHTCKOT pa3Boja

pa3NrKyje CIoJballlhe U YHYTPallkhe orioheme
00jacHH mpoIiec omIohema U pas3IuKyje
MOHOCIIEPMU]jY U MOJIUCIIEPMU]Y

OIIHCYj€e MPOIece MPOMjEHE TOKOM OILIOHC jajHe
henuje, yBula 3Ha4aj 30HE MeIyNHAIA H
(hepTHIH3aInOHOT OMOTaYa

pasiuKyje OBUIIapHE,0BOBUBHIIAPHE U
BUBHIIAPHE OPTaHU3ME

Bjemtune

Yuenuk he 0utu crniocodan aa:
o [IlemaTcku nmpukasyje mpoiece kpo3 hase
CIiepMaToreHe3e U OBOTeHE3e
¢ KoprcTtu meme u Mojiere eMOpHOHAITHOT pa3Boja
YOBjeKa
® Ha [IIEMaTCKOM IMPHKa3y TacTpyse O3HAYH
KITUIMHE JTUCTOBE U apXEHTEPOH

CTaBoBH/BpHjeIHOCTH

Yuenuk he 0utu cnocodan na:
» UCITIOJbaBa ITO3UTHUBAH CTAaB O HOBUM HAYMHUMA
W METOJIaMa y4erha
» AKTUBHO CE€ CITY>KU HH()OPMAIMOHUM
TEXHOJIOTHjaMa y MPOLECY yUuerha
» Ipriiarol)aBa ce BAaHPEIHUM YCIIOBAMA pajia
» MHUIMPA U YUYECTBY]C Y OPraHU3aIUjuy
NIKOJICKKX MpeIaBama, 1edaTta, OKPYyriIuX
CTOJI0BA, TAKMHYEHA U CII.
» ICIIOJhABA MIO3UTHUBAH CTaB O HOBUM HAYMHHMMA
1 METOoZlaMa yuerha



HaOpoju (paze mpeHaTATHOT TIeproaa pa3Buha
KHBOTHHHA

HaBejIe mpoiece Opa3aama jajue henuje u
KIacuuKyje TUIIoBe Opa3mama

OIHIIIE MOPYJTY,01acTyIly, racTpyy

neduHMIIe U onKcyje rpahy OmacTomucTe
00jacHU racTpyJaiujy u 00pa3oBame KIHINHUX
JUCTOBA: EKTOJIepMa, CHII0JIepMa U Me30iepMa
pas3NuKyje MpUMapHe U CEKYHIApHE KITAITHE
nuctuhie ¥ your BHXOB 3HA4aj

HaBeJIe MPBE OpPraHe KOju HAaCTaHy Y eMOPHOHY
JeQUHUIIEe TPUMHUTUBHE TPaKe M CyJOMHCKE Mare
MPEI03Ha 3Ha4aj XMUCTOJIOIIKE TU(epEHITH]alHje U
OpraHOreHe3e Y PaHOM M KaCHOM (heTaTHOM
MEPUOTY

ormcyje (pase HaTATHOT U TIOCTAHAITAITHOT
nepuoaa

youu 3Hauaj (haza opraHoreHese (pacra,
nudepeHirjamnmje u Mophorenese)

MMEHYje eKCTpaeMOpPHOHAIHE CTPYKTYPE U FlbUXOBE
yJore

pas3NuKyje aHAMHHOTE ¥ aMHUAOTE

00jacHH 3Ha4aj aMHHOHCKE T€YHOCTH

omnuiie rpal)y u yJaory mymyaHe BpIiie

omnuiie rpal)y, yJIory ¥ TUIIOBE IUIAIECHTE



UCXOIN

3.

3Hama

Yuyenuk he OuTu cnmocodaH ga:

00jacHU THUITOBE CKJIETa KOJI )KUBOTHEbA, HABEIC
KOCTH TIJIaBe, TPyIla U eKCTPEMUTETA KOl YOBjeKa,
HaBeJle TUIIOBE Be3a m3Mely KOCTHjy

HaBeJe MUIIMhHE cUcTeMe KOJI )KHOBTHH»A, OTIHIIIE
(hm3HoIIOIIKE KapaKTEPUCUTKE MUIIINNa, HAaBE/Ie
o/1jeny MUImrha Kojl 90BjeKa

HaBeze rpal)y 4yJHHMX OpraHa , OIHUIIE IBHUXOBY
(U3MOHOMUjY U QYHKIIHOHHCAHE

OIUIIIE TUIIOBE HEPBHOI CUCUTEMA KOJI )KUBOTHHA,
aHanM3upa GyHKIHOHHCAE TIepUEepHOT HEPBHOT
cucrema, HBoau aujenose LIHC —a , muxoBy rpaby
1 GU30I0THjy

omnmuie rpal)y IMreCTUBHOT CHCTEMA )KUBOTHIbA,

00jacHH yJIOTy JidjejioBa OpraHa 3a Bapeme, ONUCYje

(hM3HOIIOTH]Y THjI0BA TUTECTUBHOT CUCTEMA
HaOpaja opraHe 3a Aucame, 1ehUHHIIC
(bYHKIIMOHUCAE OpraHa 3a Jucame, qeduHumre
rpal)y oprasa 3a [UpKYJIaIH]jy,0lHucyje
(YHKIIMOHUCAE UPKYIATOPHOT CUCTEMA,
aHanu3upa QyHKIMOHHUCAkHE BETUKOT H MaJIoT
KPBOTOKa

HaBOJIM TUIIOBE EKCPETOPHOT CHCUTEMA KO
KHUBOTHIHA

neduauIIe Mophosorujy u GU3NoIorHjy Oyopera u

JIPYTHX JIHjeI0Ba €KCPETOPHOT CHCUTEMA KOJT
YJOBjeKa

yCBaja HAYMHE MPOU3BOAKE IPUMapPHE U
ceKyHIapHe MOoKpahe

YIIOPEJHMU NPETJIEJ OPAHCKUX CUCTEMA

Bjemtune

Yuyenuk he 0uTu cnocodoan na:

YCTaHOBU pa3iikKe y rpalji HEpBHOT CHCTEMa
KHUMEHaKa

KOMEHTAPHILIE TOBE3aHOCT HEPBHOT, MUIIUNHOT 1
CKEJIETHOI CHCTEeMa

yo4aBa yCJIOKHbaBamke AUTECTHBHOT CHCTEMA
KHUMEHaKa

yo4aBa yCJI0KHbaBamke UPKYJIATOPHOT CHCTEMA
KHUMEHaKa

pa3yMHuje TOBE3aHOCT PECITUPATOPHOT,
IUPKYITATOPHOT U €KCKPETOPHOT CHCTEMa
ynopezau rpal)y eKCKpeTOpHOT cucTemMa
KHUMEHaKa

yOuUH Jia Cy CUCTeMH opraHa rpaheHu oz opraHa
MOBE3aHUX

3ajTHIIKOM (DYHKITH]OM

CTaBoBH/BpHjeIHOCTH

Yuenuk he Outu cnoco6an ga:

® AKTHBHO C€ YKJbYUyje y pealiu3alujy
IIKOJICKUX TPOjeKaTa

® VHHIMPA U YYECTBYj€ y OPTaHH3AIIH]jHY
HIKOJICKHX TIpeaaBama, 1ebaTta, OKpYyrinx
CTOJIOBA, TAKMHUYECHHa U CII.



HaOpaja ToJTHE OpraHe KO KUBOTHA M YOBjeKa
OIIHCY]e TOJI0XKa] TTOJTHUX OPTaHa y OpraHu3My U
JeQHUHUIIE BUXOBY Tpahy

Ha0paja yJore opraHa 3a pa3MHOXKaBambe

MPaBU pa3iuKy u3Mel)y er30KpuHUX U SHIOKPUHHUX
JKITHje3/1a

HaOpaja eHIOKpUHE KIIHje3/1e

MPENo3Haj e MOJI0XKa] CHAOKPUHUX JKIIHje31a Y
OpraHU3MY, OITUCYje Tpal)y EeHOKPHHUX JKIIH]je3/1a

HaOpaja XOpMOHE SHAOKPUHIX JKITHje3/Ia U OIHCY]e

HBUXOB YTHIA] HA OpraHU3aM

UCXOIN

4. MOJIEKYJIAPHA BUOJIOTHJA

3Hama

Yuyenuk he 0t cnoco6an na:

00jacHH I0jaM IEHTPATHE JOTMe

neUHHIIE T10jaM PeTUTHKAIIN]e

neduHHIIe CEMUKOH3EPBATHBHOCT PEIUIMKALIH]E 1
OMIUPEKIIMOHOCT

HaBeJle CH3MME PETUTHUKAIIN]Ee

00jacHH yJIore eH3UMa y PEIIHKAIU] U

yCBaja 10jaM PEIUTMKAIIMOHE BUJbYIIKE
aHaJM3Mpa Pa3ivKy CHHTE3e BoJieher JaHna u
JIaHIIA KOjU 3a0CTaje

yCBaja 10jaM IpajMepa U BbEOroBY YIIOTY Y TOKY
peIUInKanyje

o0jamrmaBa TOK peIUIMKalMje Kpo3 yJIore eH3uma
00jacHU TOK peIUIHaKIHje KO IPOKaproTa Ha
npuMjepy 6akrepuje Emepuxuje Koau

Bjemtune

Yuyenuk he 0t cnocodan aa:

[IEMAaTCKH BPIIY MPHUKa3 IEHTPaTHE JOTMe
MOJIEKyJIapHe OMoJIoTHje

KOPHCTH IIEME U MOZIeJIe PEIUIMKALUje U
CaMOCTAaIHO UX Je(uHuIIe

CaMOCTAJIHO 3alI0YHUIE U 3ayCTaBJba
MPEMUCUBAE IPUMAPHOT TPAHCKPHIITA

pela KOMIUIEMEHTapHE HyKJICOTHIEe Ha JIAaHITy
JHK

MPABUIIHO BPILIH NMPENHUCUBAJbE TEHETUIKOT KO/
MpoyvaBa pa3He acleKTe yrnoTpeode
pexombunoBane /IHK monexyine

aHaJIM3Upa MPUMjEeHY TeHETUKOT HHXECHEPHHTa Y
MEJIAITUHA U HAYITU

CTaBoBH/BpHjeIHOCTH

Yuyenuk he OuTH cmocodaH ga:

MOKa3yje 3aMHTEPECOBAHOCT 3a HACTaBHU
nporec

e(MKacHO ITAHKUPA U OPTaHU3Yje
BpHUjeMe 32 yueHe

aKTUBHO cyjjenyje y pany (KOMyHHITUPA,
pactpaBiba, apryMeHTYj€ CBOj CTaB...)
AKTHBHO C€ CIIYXH HH()OPMAIIHOHUM
TEXHOJIOTHjaMa y TIpoLecy y4ema
UCII0JbaBa CIPEMHOCT J1a IOMOTHE CIIa0UjuM
yYCHHUIIIMA

UCII0JbAaBA CAMOKPUTUYHOT M 00jE€KTUBHOCT
y CBOM pajy

npuiarolaBa ce nmpoMjeHama y pagy u
U3pakaBa CIPEMHOCT Ha TUMCKH paj
eHUKacCHO IUIAaHUPA BPUjeME 32 YUCHE



HABOJW €H3UME KOJH Cy KJbYYHH y PETUTUKAIIN] 1
MPOKapruoTa

HaBoau MexanusMme penapanuje IHK , onmcyje
mporiece poTopeaKTUBAIH]je, EKCITU3NOHE
penapariyje, MoCTPEeIUIMKAliOHe PEKOMOMHAIINOHE
penaparuje

neQUHUIIE 1T0jaM TPAHCKPHUIILIH]e

npeno3Haje yaory JIHK xao maTpuiie 3a HOBA
nanan PHK monekyne

JeQHUHUIIE TT0jaM CMUCIICHOT JIaHIIa U TPUMapHOT
TpaHCKpHIITa

nperno3Haje ynory enznma PHK nonmvepase u
omnmcyje TunoBe PHK monmumepasa kpo3 Tok
TPaHKCPHIILH]jE

neduHuIe nojam npomoropa, TATA Gnoka u
HaBOJIW yJIOTy cUTMa (haKTopa y TPaHCKPHUIIIIH]H
OIIHCYj€ caM TOK TPAHCKPHUIIIHje Kpo3 ¢aze
HHITUjalyje, SIIOHTallije U TePMUHAIIH]C

HaBO/IM HAYMHE 3ayCTaBJbamba Mpoleca
TPAHCKPHIIIH]E

OIMCYje YJIOTe er30Ha U HHTPOHA

neduHUIIE mpoliece 00paje NpUuMapHOT
TpaHCKpHIITa

HABOJIH YJIOTY TIOJIM a/ICHUH perna U Kal CTPYKType
npu 00paay TPUMapHOT TPAHCKPUIITA

CaMOCTAaJIHO KpO3 IIPUMjepe MOXKeE /1a BPLIH
MPABUITHO MTPEITUCUBALE HYKIIOTHA U J1a
3a0CTaBJba MPOLEC TPAHCKPHUIILIH]E

OIKCYje M0jaM M HABOJIU YJIOr'e FeHETUYKOT KO/Ia U
weroBy nozunujy Ha JJHK monexynu

JeQUHUIIE 1T0jaM KOJIOHA

HaBoau CTAPT u CTOII xonone

neUHUIIE TI0jaM aHTUKOJOHA U FETOBY ITO3HIIU]Y
Ha PHK mosnexynu

OIIMCYje MPOLIEC MPABUITHOT MPETNHUCUBAHA
TeHETHYKOT KOZa

HCII0JbaBa BEJIMKY CIIOCOOHOCT 3ama)xama
CBUX IPOMjEHa Y YCIOXKIbaBamwy rpahe
CHCTEMAa OpraHa

M3pakaBa CIIPEMHOCT 32 TUMCKH paj



® HABOJU U ONHCYj€ OCOOWHE TeHETHYKOT KO/a
OIIHCYje MPOIIeC TPaHCIAIHje Kpo3 (aze
VHITUjal¥je, SIOHTalUje U TSPMUHAIIH]C

e reduHMIIE POIIEeCce peryanyje reHa Ha HUBOY
peIUMKanyje, TPAaHCKUTIPHUITHje W TPAHCIIAIH]e

e jedunmIIe Mojam pekomobuHoBane JJHK

®  OmHcyje JjeNoBamke PECTPUKIMOHNX SH3UMa

OIHCYje MPoLece KIOHUPamka U XUOPUIU3AIIH]C

JHK monexyine

HaBOJU MeToJie cekBeHupama JJHK

OIIHCYje I0jaM | TIPOIleC KIIOHUPabha

HaBOJIU M OIHCYj€ TUIIOBE KJIOHHPAmha

neduHHIIe TI0jaM MaTHIHUX hemnmja

neUHHIIE T10jaM TeHETHIKOT WHKCHEPHHTA

WHXCHECPUHTa U FbEOBY IPUM]jCHY
ncxoau
5. TEHETHUKA

3Hama

Yd4enuk he 0utu criocodan aa:

e ie(MHUILE [10jaM T'€Ha, TCHOMa, TeHOTHIIA 1
(heHoTHuma

® HaBO/IM OOJIMKE IeHa , ajena

® IIPETI03Haje Pa3IuKy U3Mel)y XOMO3HIroTa U
XETEepPO3UTroTa

o fehUHMIIIE IT0jaM XPOMO30Ma

® HaBO M Tpal)y xpomo3oma

® OIIHCYj€ J[jeTI0BE XpOMO30Ma

® BPIIIH IOJIjelTy XPOMO30Ma MpeMa IICHTPOMEPH

e apanu3upa rpaly naTepdasHor, npodasHor,
MeTadazHor, aHa(a3HoT U TesedazHOT XPOMO30Ma

® CBpCTaBa XpOMO30ME MpeMa TPYIH , BETHUYUHHA U
00Ky

OIUCYj€ YJIOTY U TEXHOJIOLIKE IMPOLECEe TeHETHIKOT

Bjemtune

Yuyenuk he outu cnocodan aa:

e yorpebspaBa MOJIEIIC U HIEMATCKE NMPUKa3e
XpOMO30Ma M Kapruorpama

e [pHMjemYyje IIpaBuiia HaciehuBama Ha
MpHUMjepuMa 1 331aliuMa U3 00JacTu
HWHTEpaKIHje TeHa U TUIIOBa HaciehuBama

e  CaMOCTaJHO BPLIM aHAJHM3€e PEKOMOWHAIIN]€ TeHa
y3 METOJIe IEHTUMOpTaHa

e [IpoyYaBa yTUIIa] MyTareHuX akTopa Ha Pas3Boj
MyTalmja

® HCIHTYjE yYeCTaIOCT jaBjbakha CTPYKTYPHHUX U
HyMEpHYKHX abepalija moJ yTuiajemM MyTaluja
1 MyTareHux ¢akropa

CTaBoBH/BpHjeIHOCTH

Yuenuk he 0utu cnoco6an ga:

® JICII0JhaBa HHUITU]aTUBY U MPETy3UMIbUBOCT
y pjeliaBamy mpodiaema y paay, Kao u
TEXIbY 32 HOBUM 3HalUMa

® JICII0JhaBa TIO3UTHBAH CTaB O HOBUM
HaYMHUMA ¥ METOJIaMa YueHa

® [I0Ka3yje CIOCOOHOCT MpuiiarohaBa-mwa
HOBO]j CHTYaIHjH

® CEe aKTUBHO YKJbyUYj€ Y pealn3aiujy

® IIIKOJICKMX IpojeKara

® 1IMa CBHjECT O BaKHOCTH

e IpoyyaBarba 001aCTH TeHETHKE U

MOJIEKYJIapHe OHOJIorHje
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e e HMIIE 1T0jaM KapHUOTHIIA , KApUOTpaMa 1
uAnorpaMa

® OITMCYj€ XOMOJIOTHE XpOMO30MeE, ayTO30Me U
TOHO30Me

¢ yBula rpah)y XxpomarruHa

e aHanu3Kpa rpal)y XeTpoXxpoMaTHHa U €yXpOMaTHHA

® HABOAM NPUIHIE TEeHETHKE Kpo3 MeHaen0Ba nmpaBuia

® [IPET03Haje MpaBHia YKPIITamha U CI000HOT
KOMOWHOBamba

® yCBaja MpaBUIa MOHOXUOPUIHOT, TUXUOPHUIHOT U
TPUXHOPUIHOT YKPIITaba

® HABOJM U ONHKCY]j€ THUIIOBE HaclehuBama

® IIpuMjerYje MpaBuia HaciehuBama Ha CBE THIIOBE
HaciehuBama

® yCBaja MpaBwJjia HaclehuBama KPBHUX TPyIa H PE3yc
(hakTopa

® yCBaja ojaM IUIejOTPOITHUX TeHA W MOJUTEeHA

® HaBOJI U ONMCYje THIIOBE MHTEPAKIje TeHa

e OmHCyje Be3aHO HacliehuBame, Kpo3 MpaBuiia Be3aHUX
reHa

¢ yBrha paznuky n3mel)y peKoMOMHANM]ja U MyTallrja

® [IpuMjerYje MojaM IEeHTUMOPIaHa KOoJ] BE€3aHOT
HaciehnBama

® OITMCYje TPOIECEe KPOCHHT OBEpa MpH
pPEKOMOMHAIN] Y TeHA

¢ yBul)a 3Ha4aj KPOCHHT OBEpa y MalMpamy reHa

e yCBaja [0jaM MyTallHja, MyTaHTa U MyTareHuX
dakropa

® OIIKCYj€ TUIIOBE MyTalllja Ha OCHOBY H-UXOBOT'
JIMjeJI0Bara Ha TeHETUYKH MaTepHjal

o iehUHUIIIE MAKPO M MUKPO MyTaIlHje

® [IPETI03HAje CTPYKTYPY TaYKaCTUX MyTallyja

e orHCYyje JjenoBama Gu3nukux myrarena Ha JJHK
MOJIEKYJTy M TCHETHYKH MaTepHjall jeIUHKE

caryiefaBa 3Hadaj IpoydJaBama OHKOTCHA
HacJheTHUX (aKTopa 3a pa3Boj TymMopa
npuMjemyje Xapau BajaOeproBy jenHaunHy npu
n3pavdyHaBamky y4eCTaJOCTH TEHOTHIIOBA HA
IpUMjeprMa MOMMYJIAOHe TeHETHKE
MIPUMjebYje MPaBUIIa yKPIITakha Ha PUMjepruMa
ayTO30MaJTHO JOMHHATHOT U ayTO30MAJIHO
pelecuBHOT HacliehuBama

CaMOCTAaJIHO BPIIM M3pavuyHaBamk-€ HacIehuBame
ocoOmHa Be3aHHX 3a X XpPOMO30M

ynorpebibaBa hopMyy KoehHIijeHTa
WHOpHUIMHTA HA TIPUM]jEepHMa U3pauyHaBamba
CTETleHa CPO/ICTBA
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® AaHAIIM3HPA JIjEJI0BaE XEMH|CKAX 1 OMOIOIIKIX
MyTarcHa Ha jaBJbal¢ FCHETCKUX TIPOMjeHa Y BUY
MyTallija Ha TEHETHYKH MaTepHjall

® OIKCYje T0jaM a0epaHTHHHUX XPOMO30Ma

® BpIIK NoJjeiny abaepanyja Ha CTPYKTypHE H
HyMEpHUKe

® BPIIIM TIOJ[je)Ty CTPYKTYPHUX a0epalriija Ha AeTer)e,

OYTUIAKAIFje, THBEP3HUje U TPaHCIOKaIHje

® OIIHCYje JICjCTBO CTPYKTYPHHHUX abepaliyja Ha
TEHETHYKH MaTepHjall

e nehHUIIE [T0jaM aHEYTIIION/INja U SYTUIONIHja

® aHaJM3KMpa Y3pOKeE jaBJbarba HyMEPUUKHX abeparmja

® yCBaja [ojaM MOHO30MHUja, TPH30MH]ja, MOJTH30MHU]a,
HYJITH30MH]a

e HaBoIW TIo3HATe Tpuzomuje (LlayHos, [laTayos,
EnBap/icoB COMHIPOM ) M ONHUCYj€ HUXOBE
KapaKTepPUCTHKE

e ornrcyje MoHO30MHjy X xpomosoma (TaprepoB
CUHJIPOM )

® HaBOIM OCOOMHE TH30MHje X XPOMO30Ma KO
mymkaparia ( KimuaedenrepoB cunapom)

 fe)UHMIIE 110jaM MMPEHATATHE JT1jarHOCTHKE ,
HABOJIM 3HAYaj MPEHATAIHE JHjarHOCTHUKE

® HaOpaja U ONKCYje HEMHBA3MBHE W MHBA3UBHE
METO/Ie IPEHATATHE JINjarHOCTUKE

e fneduHMIIE MojaM aedupenrjaruje

® OITHCYj€ EMUTEHETCKO JIjeIIOBAHE

e yBul)a MpOMjeHe EKCIPECH]je TeHa TOKOM pa3Buha

® aHAM3Kpa TEOPHjE CTAPCHA

e onHCyje HauMHe pa3Buha Ko MHCeKaTa

e ie(MHUILE TPOTaMHO, CHHTAMHO M €IIUTaMHO
pasBuhe

® aHAJIM3MpA YJIOTY MOJHUX XPOMO30Ma y
JieTepMHHAIIMja [T0J1a KOJ| cucapa

® [IPET03HAaje yIOTy Y XpOMO30Ma y IETePMUHAITH] U
MYILKOT I10JIa KOJI cucapa
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o neunmme ymory SRY pernona Y xpomo3oma

e orie X XpoMmatrH wim bapoBo trjeno

® aHAJIM3Mpa MIPOLEC JeTePMHUHALY] e 01 KO NTHIA

® aHAJIM3HpPa MIPOLIECe HETYIAPHOT U XyMOPAIHOT
UMYyHHUTETA

e onuie rpal)y IMyHOTIOOyIMHA

® yCBaja 1ojaM UMYHOT€Ha

® HABOJM YJIOT€ UMYHOTTIO0YIMHA

® aHamM3Mpa npaBuia HaciuehuBama KPBHUX TpyMNa U
MIpaBwiIa TPAaHC(Y3Hj€ KPBHUX Ipyma

® OITMCYje XEMOJIHUTHYKY 00JIECT HOBOpOheHUeTa

® yCBaja MojaM HEOIUIACTUYHUX hemuja

® HABOJIW TIPOIIECE MAIIUTHE TPaHC(HOpMAaITHje MO
YTHIIajeM TeHa

e [IPETI03HAaje yJIore MpOTOOHKOIe€Ha, I'eHa Cymepcopa
U perep MexaHu3ama

® [IPETI03HAaje YJIOre KaHIIEpOTreHNX areHaca Ha pa3Boj
TyMopa

o iehrHUIIE TOjJMOBE FeHETHYKA BapHjaOUITHOCT,
MMaHMHUKCHja

® pa3IMKyje OTBOPEHE M 3aTBOPEHE TOITyJIAIHje

® HaBOJM OCOOMHE IOITyJIallfje Y PABHOTEKH

 feUHMIIE 110jaM TeHETHIKA (HOH]T

® ONHCYje FeHeTHYKH NoIMMOp(hU3aM 1 HaBOIU
pa3iuKy u3Mely KpakoTpajHOT moJuMophu3Ma U
OanaHcupaHor moauMopduzmMa

o neuHmme Xapau Bajoepros 3aKoH U jeTHAYHHY

e yrioTpeOspaBa Xap Iy BajOeproBy jeJHAYHUHY MIPH
M3pavyHaBamba yIeCTaIOCTH FTeHOTHIIOBA Yy
TOITyJTallk]j aMa

e HaBoaM NpuMjeny Xapau BajuOeprosejeqnaunte

e Te onucyje GaKTope KOju peMETe TeHETUUKY
CTPYKTYpy TOITyJanuje: MyTalluje, MUTpaluje,
NPUPOAHA CEJCKIINja, TCHETHYKU APHPT

o JledunmIIe mojaMm MOHOTEHETCKO HaclehuBame
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¢ HaBou npaBmiia MOHOTEHTCKOT HaciehrBama u
THUIIOBE

e Omucyje HaYKMH ¥ IpaBHjIa ayTO30MATHO IOMUHATHOT
HaciehuBama

e HaBom ocobuHe u mopemehaje Ko Jby Iy Koju ce
Hacunel)yjy ayTo30MalTHO JOMUHAHTHO

e Onucyje Ha49MH U MPaBUIIa ayTO30MAaTHO PEIECUBHOT
HacnehuBama

e HaBoau ocoOMHE ¥ €H3MMONIATHj€ KO JbYAH KOjU CY
101 KOHTPOJIOM ayTO30MaJIHO PEIIECUBHUX TeHa

o Jleunumiie npaBuiia HaciehuBama Be3aHa 3a X
XpOMO30M

o [[puMjeryje mpaBuna HacnehuBama Be3aHa 3a X
XPOMO30M KOJI OCOOMHA KOja Cy MO KOHTPOIoM X
XpOMO30Ma

e Omrcyje XONMaHAPUYHO HaclehuBame

o JlehmHmIIe MOTUTEHO HAcIehuBama

e Pa3nnkyje aguTUBHY M KOMILIEMEHTAPHH MTOJIUTECHH]Y

o Omucyje NoCIbeAUIIe YKPIITaha Y CPOJICTBY :
KOHCAHI'BHHHUTET U MHIIECT

e HaBou cTenene cposicTBa

o [[puMjeryje popMyity KoeHIrjeHTa HHOPHINHTa

JANJAKTHUYKA YIIYTCTBA U IPEINOPYKE - CMJEPHUIIE 3A HACTABHUKE

e VYV npunpemMu HacTaBe KOHTHHYHPAHO KOPUCTUTU CTPYUHY JUTEPATYpy U CTPYUIHE HaCOIIUCE

e HeonxoaHO M3BPIIMTH KOPEIALKjy OHOJIOTHje ca XeMHjoM, (PU3UKOM, reorpadujoM U MCUXO0JI0THjOM

e OuuriegHOCT y HacTaBu OMOJIOTH]E je 011 oceOHe BaXKHOCTH, 3aTO Y HACTABHOM Npolecy Tpeba KOPUCTUTH MYIATHMEANjaIHE MaTepujalie, MoJielie, IeMe,
KOH3EpBUPAaHU MaTepHjal

e 11300p HacTaBHe MeToJie Tpeba YCKIIAUTH ca cajjpKajeM Iporpama, 3aMHTEPeCOBaHOCTH YUEHHKA, KA0 U YCIIOBUMA Y KOjUMa ce HacTaBa OMOJIOTHje N3BOJIN
[NoncTuiiaT y4eHHKe J1a TIOBe3yjy NMPETXOHA M HOBOCTEUEHA 3HAMA U JIa CE 0CIIOCO0e J1a KOPUCTE pas3IHInTe H3BOpe HHPOPMAIHja: JIUTepaTypy, UHTEPHET,
Meayje, 1a CUCTeMaTCKH NPUKYIIbajy U Kiacu(ukyjy uadopmanmje

e Kopucrutu meme u Mozeie OMbHE U JKUBOTHELCKE hemmje
Kopucrtuty meme n Mojene MUTO3€ U Mej03e

e  VYIyTUTH YICHHKE Ha CajT WM JIMHK HAa KOME MOTY TOTJIeIaT! aHuMartije hemmjckux aroba
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OcnocoOuTH y4eHHKe a pyKyjy MpudopoM, HHCTpYMEHTHMA U cTipaBamMa u3 OHOJIONIKOT KaOMHeTa

HeomxonHo n3BpiuTH Kopeiamnujy ONoIordje ca CTPYIHAM IpeMeTHMa

BaxHo je mpaBHITHO OJIpeTUTH HUBO 00Pa30BHO-BACITUTHHX 3aXTjEBa.

Ucxonn yaema cy ¢popMyTuCaHu TaKo J1a MOT'Y JOMIPHH]€TH HHCTPYMEHTA-IH] U OIfjelhHBakba. JHAE yUeHINKA MOXe OUTH Ha HUBOY IPETI03HABAbA,
pasyMujeBama U MpuMjeHe

Merje, Ja CHCTeMAaTCKH MPUKYIJhajy U Kiacupukyjy nuaopmanmyje,

Kopucrutn 1meme u Mozene oprana 4oBjeka

Kopuctutu cnuke u meme 3a peruinkaiiije, TPaHCKPHUIIIHje U TPaHCIaInje

Kopuctu agekBaTHy CTpy4dHY JIUTEPATYpPy U3 0OJIACTH MOJIEKyJIapHe OUOIIOTHje

HeomxonHo je na ce ycmocTaBy Kopesainuja ca caapikajuMa U3 [MUTOJIOTHje, MUKPOOHOIIOTHje 1 OMOXeMIje
[TpunpeMuTy caMke ¥ MOZEIE XpOMO30Ma U Kaprorpama

VYiyTuTH y4eHuKe Ha H3pany pedepara

Pa3BujaT KoJ yUeHHKa IIO3UTUBAH CTaB IIpeMa MpoydyaBamy 00JIACTH TCHETHKE

[ToxcTunaTy yueHuKe aa noBe3yjy NpeTXoAHa ¥ HOBOCTEUCHA 3Hama U J]a Ce 0CIOCo0e 1a KOPUCTE PA3IMIUTE U3BOpE HH(OPMAIHja: IUTEPaTypy, HHTEPHET,

OLJElLUBABE
O1jemuBame ce BPIIU Y CKIIaay ca 3aKOHOM O CpPeitheM 00pa30Bamy U BaCUTamY U [IpaBUITHUKOM O OIjeHhHBakhy YUCHUKA Y HACTABH U TOJIaramhy UCIUTA y
CPEeJIEh0j IITKOJIH.

HUHTEI'PALINJA

Wurerpanmja je moryha ca caapkajuma W3 aHaTOMHje M (PU3UOJIOTHjE, XUCTOJNOTHje U eMOpHoioruje, XxeMuje, OnoxeMuje, MUTOJIOTHje , MUKPOOHOJIOTHjE |

PEeNpoayKTUBHE OMOJIOTH]E.

MN3BOPHU
1. VYubenux ogobpen on crpane MuHHcTapcTBa MpocBsjere u Kyntype Penmyonuke Cprcke
2. Jlpyra cTpy4yHa JIUTEpaTypa ¥ IpUPYIHULIN
3. HWurepner
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