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Capxa

VYdenuiu Kpo3 oBaj Moyl Tpeba Jia yCBOje 3Hama U BjelTHHE Koje he UM OMTH HEOIXOJIHE 32 Pa3yMHjEBahE U CaBJIalaBamhe TEOPHJCKUX M MPAKTUYHHUX cajpKaja CPOAHUX
CTpyuHHX npeamera. Moy 00e30jel)yje KOHTHHYyHpaH HacTaBaK yCBajama 3Hamba, IojaBa M [M0jMOBA BE3aHUX 3a MOJIEKYJIapHY OHOJIOTH]Y U T'€HETHKY.

Cnenujaanu 3axtjeBu / llpeaycioBu

[pen3name U3 OCHOBHE MIKOJIE TpeaMera bruornoruja, Te ycBojeHa npea3Hama u3 npeaMera bruonoruja y Apyrom paspeny cpelimbe IKode.

InseBu

OnuTu HUHLEeBU HACTaBe OMOJIOTHje Cy:
" 7a JONpHHECEe Pa3Bojy KOMIUIETHE JIMYHOCTH YU9eHUKa (Y BACHUTHOM U 00pPa30BHOM CMHCITY)
" 1a yYEHHIIM KOpPHUCTE I03HATE YNEHCHULIE, TeHepalIn3alilje, HHTEIEKTyallHe BjeIITHHE U CIIOCOOHOCTH y CTHULIAkhy HOBHX 3HaHba
" 1a yTHYE Ha pa3BUjame IO3UTHBHUX CTAaBOBA, HHTEPECOBAKA U O0NMKA IIOHAIAKHA
* 1a omoryhu pa3BHjarbe CeH30PHHUX BjeIITHHA, HABUKA U CIIOCOOHOCTH
" 7a JONpHHECE pa3BHjary MHTEIEKTYAIHHUX BjeIITHHA U CIIOCOOHOCTH
" 7a yTHYe Ha pa3BHjambe PaJHUX U N3PaKajHUX BjEIITHHA, HABUKA U CIOCOOHOCTH
" 71a OCIIOCOOM yYEHHUKa 332 CAMOMHHUIIM]aTHBHO M CAMOCTAIHO UCTPasKUBAE
" 71a IOACTHYE caMOo00pa3oBambe U caMoCTalaH N300p 3aHUMAbA.




Iloce6Hn nMibeBH HACTaBe OMOJIOTHje €y Aa YYeHUK:
"  CXBaTH YJIOT'Y U 3Hauaj OMOJIOTHje Ka0 HAayKe U IeHY MOBE3aHOCT U OHOC ca IPyruM HayKama
"  CTEKHE OIIITa HayyHa 3Hama U3 00JIACTH MOJIEKyJIapHe OMOJIOTHje M TeHETHKE HEeOMXOIHA 32 pa3yMHjeBambe )KUBOTA M JKUBOTHHX I10jaBa
"  [IPOLIMPH 3Hamka CTeYEHA Y OCHOBHO] IIKOJIM U YCBOJH HOBA 3HAaMKa O KMBHM OnhnMa

"  pa3BHjc BjEIITHHY, HABUKY M CIOCOOHOCT MTOCMapama U MPOoyvYaBame )KUBOT CBUjETa M YOBjeKa Y My

OMOJIONIKKMX TI0jMOBa, NIPaBUIIA, IIPUHIINUIA, 3aKJbyUaKa, J0Ka3a, XUII0Te3a, TEOpHja

3aKJby4MBarba M3 HAYUYHUX MOJaTaKa
"  pa3BHj€ BjEIITHHE M CIIOCOOHOCTH M3 T€HETUYKUX 00J1aCTh

pasyMuje oniTe 3aKOHUTOCTH KOje BlIa/iajy y IPUPOAN M MIPUXBATH UX K0 OCHOBY 3a ()OpPMHpame COIICTBEHUX CTABOBA, MHTEPECOBAa U 00JIMKA TOHAIIaka peMa
CPEINHU Y KOjOj KHBH

pa3Buje WHTEIEKTyallHE BjEIITHHE U CIIOCOOHOCT aHANIM3e, CHHTE3e, MHAYKIH]je, AeAYKIUje, aHaJIOTH]je, allCTpaxoBama, IoMMama, yropehiBama 1 yonraBama

pa3Buje BjelITHHE U CITOCOOHOCTH KPUTUYKOT MUIIIJEHHA, TYMadeha ONOJIONIKHX YHH-EHUIIA, pa3yMUjeBamba U MpUMjeHe OMOIOIIKAX IPUHIUIIA U JI0Ka3a,

Teme :

1. MOJIEKYJIAPHA BUOJIOTHJA

2. TEHETUKA

Hcxonm yuema

Tema 3Hama BjemTune e . R s
KOMIIeTeHIIMje HACTABHHKeE
Y4eHHK je cmocodaH na:
I. MOJIEKYJIAPHA e neduHMIIE TI0jaM MOJIEKYJIapHE OMOJIOTH]e ® XEMH]jCKOM e TI0Ka3yje Kopuctutu
BUOJIOTHJA e 00jacHH MOBE3aHOCT MOJIEKYIAapHE OUONOTHje Ca APYTHM HAyKama |  jeIHaYMHOM 3aHHTEPECOBAHOCT CTy4HY
®  OINUINIE HHTEPAKIH]Y: IpeNICTaBU 32 HaCTaBHU JTUTEPATYPY U
e [lpenmer npoyyaBama JIHK - PHK - [TPOTEUH dbopMupame npouec ocTale u3BOpe
MoJIeKyIapHe Onomnornje e uaeHTU(UKYje IPOTEHHE Kao OMOJIOMIKY 3Ha4YajHa OpraHCKa MIENTHIHE B3¢ 3a 0By 0byacT
jenumema n3mely
e Ilporennn e HaBpeJe U 00jacHU OMOIIOIIKE yJIOTre MPOTEHHA AMHUHOKHUCEINHA
e 00jacHU CTPYKTYPY aMHUHOKHCEINHA Ka0 TPaJuBHUX * ehukacHo
KOMIIOHEHTH IPOTEHUHA ® [IEMAaTCKH TIaHUpa 1
e o0jacHu cTBapame MENTUIHE Be3e U3Mel)y aMUHOKHCETHHA npuKas OpraHusyje Wucucrupatu
e  Kiacu}puKyje MPOTENHE npema oONMKy Ha (puOpUIapHe u TIpUMapHE 1 BpHjeMe 3a Ha IoBesnBatby
r0GynapHe CEKyH/IapHE ydeme TEOPHjCKUX U

e racu(uKyje NpoTeHHE NpeMa CTPYKTYpH (IIpUMapHa,
CEeKyHJapHa, TeplrjepHa U KBaTepHA CTPYKTypa
¢ ueHTU(UKYje MPOTENHE K0 OMOJIOIKY 3Ha4YajHa OpTaHCKa
jenumemha

rpale mporenHa

® KOPUCTU

MMPAaKTUIHUX
3Hamba

Kopuctutu




En3umu u Tox
peIUTUKaINje

buocunTesza nmporenna

Tpanckpunimja

Tpancnanmja

TexHomoruja
pexombuHOBare JJHK

Penapanuonu eH3umu

Kitonnpame

e o0jacau peruukanunjy JHK u youn mex 3nauaj

e 00jacHM yIIOr'y €H3UMa y PEITMKA]H

e yCBaja 1ojaM PEIUTMKAIIMOHE BUJBYIIIKE

e aHAJIM3HUPA PA3IUKy CHHTE3€ Bojieher JaHna v JaHa KOju 3a0CTaje
e yCBaja IojaM IpajMepa U BEOroBY YIIOTY Y TOKY peIUIHKaIlje

e iepMHMIIE TI0jaM TPAHCKPHUIIIH]jE

enpeno3naje yiory JJHK xao marpuiie 3a HoBu nanany PHK monekyne
¢ ie()MHUIIIE TCHETHYKH KOJI

e 00jacHM TpaHckpunyjy (cuarezy PHK)

® YIIOpE/IH MTPOIIeC TPAHCKPHIIIIUjE Ca PEILTUKAII]OM

eonuire ynory PHK nmonnmepase y cuaresu PHK

®00jacHN KOMILIEMEHTAPHOCT J€30KCUPUOOHYKICOTHIA

U puboHykieotuaa y creapamy PHK

eananu3upa jJanan PHK kao xomnujy rena

e ie(pUHMIIE TPAHCIAIN]Y Ka0 CHHTE3Y MPOTeHHA

e [Ipero3Ha pud030Me/T0JIM30Me Ka0 MjECTO TIje Ce O/IBHja
TpaHCJalMja U U OINHMIIIE BUXOBY rpahy

e 00jacHM IIOYETaK M TOK TPAHCIIAIIH]E

ormmre Gyaknnjy I1-mjecta u A-mjecra y pubo3zomy

e nipeno3nHa crapt-komoH (AYT) u crom komone (Y AA, YAI,
YT'A), Te objacHM BUXOB 3Ha4aj Kao U PyHKIIH]jy ociaobahajyher
MpoTenHa

¢ 00jacHM OHOC: TEH-TIPOTENH-(PEHOTHUIICKA OCOOMHA
aHanM3upa 3Hadaj TpaHckpumurje u Tpancnanuje o JHK mo
MpoTenHA

e neduHHUIIE T0jaM pekomOuHoBaHe JIHK
® OIHCYj€ JjeNTOBahe PECTPUKIIMOHNX SH3MMa

e omcyje mporece KIoHupama u xubpummsanuje JJHK momekyne

e HaBoau MeTone cekBeHupama JJHK

e OIIUCYje M0jaM U MPOLEC KIOHUpamba

® HABOJM U OIKCY]j€ THIIOBE KJIOHUPAHa

e neduHUIIE TTI0jaM MaTHYHKX hennja

e JedUHUILIE [10jaM TEHETHYKOT HHXEHEPHHTa

® OIIUCYje YJIOTY U TEXHOJIOUIKE MPOLece TeHETUYKOT HHKEHhEpUHTa U

nIeme 1 Mozese
peruMKanyje u

CaMOCTaJIHO UX
neduHuIIe

® IIEMAaTCKH
MIpEICTaBU
peTUTHKALNjy

oIIIEMAaTCKH
MpEICTaBU
prubo3oM U
MOJIH30MeE

e pena
KOMIIJIEMEHTapHE
HYKJICOTHIC Ha
nanny JJHK

® [IPaBUJIHO BPIIU
NPENHCUBAKE
TeHETHYKOT KoJa

® HHUIMPA U
YUYeCTBYj€ Yy

® AaKTHBHO
Y4YeCTBYj€ V paay
(KoMyHHUIIHpA,
pacrpaBba,
apryMeHTyje CBO]
CTaB...)

® aKTHBHO C¢
CITYy’KH
WH(POPMAITHOHUM
TEXHOJIOTHjaMa y
Mpoliecy ydema

® ICII0JbaBa
CIPEMHOCT J1a
ITOMOTHE
crnabujum
YUCHHIIIMA

® JCIIOJbaBa

CaMOKPHTHUYHOCT
1 00jeKTUBHOCT
y CBOM pajy

npuinarohasa
ce mpoMjeHama
ypaiyn
u3paxkaBa
CIIPEMHOCT Ha
THUMCKH paj

epuKacHo
TUIAaHHUPA
BpHjeMe 3a
ydeme

CIIMKE U LIeMe
3a peruTuKaIyje,
TPaHCKPHITIH]jE
W TpaHcialuje

Kopuctu
aJICKBaTHY
CTpy4Hy
JIUTEPATYPY U3
obnacTu
MOJIeKyJIapHe
ouooruje

KomoOuHoBameM
TpaauLMOHAa-
JIHUX "
CaBpPEMEHUX
MeTo/ia U
obimka pana, y3
KOpHUIITEHe
Pa3HOBPCHOT
OYUTIIEAHOT
Marepujaia,
ydeHuk he
crehu TpajHa
3HakA U
crocoOHOCT Ja
Hay4eHO
MIpUMjemYje.

HacraBnuk
Tpeba ma
omoryhu
yYEHHLIMMA J1a
LITO BUIIIE
Y4eCTBY]Y ¥
cBaKkoj ¢azu
Jaca.




[Ipumjene reHeTHIKOT
HMHXEHEepPCTBa

IF'EHETUKA

OCHOBHH MTOjMOBH
TCHETHKE

Xpomo3oMu

OO0nuny MHTEpaKIHje
reHa

OCHOBHY TIPHHITATIN
rEHETHKE
TunoBu HachehBama

Besanu reaun u
pexoMOunHaLHje

Myranuje

HETOBY MPUM]jEHY

neduHuIIe TeHETHKY Ka0 HAyYHY JUCUTUTHHY

o0jacHHU 3Hayaj TeHETHKE

JneUHHILE 110jaM reHa, TeHOMa, T'eHOTHIa U (heHOTHIIa
MIpeno3Haje pa3iuKy u3Mel)y XOMO3UToTa U XeTepo3uroTa

e UHHUILE IT0jaM XpoMo30Ma

HaBOIM rpaljy xpoMo3oma

OITUCYje JjelIoBE XpOMO30Ma

BpIIIH TOJIjelTy XpOMO30Ma TpeMa [EHTPOMEPH

CBpCTaBa XpOMO30Me€ ITpeMa IPyIH, BENUYUHU U O0IHUKY
neduHuUIIe MOjaM KapHOTHIIa, KApHOTrpaMa M UauorpaMa
OITUCYj€ XOMOJIOTHE XPOMO30M€, ayTO30M€E U TOHO30ME
objacHu ekcriepuMenTe Joxana I'peropa Mennaena

TIpEro3Haje MpaBuiia YKPIITamkha U CII000THOT KOMOMHOBAA
yCBaja MpaBujIa MOHOXHOPHUTHOT, TUXHOPHIHOT U TPUXUOPHITHOT
YKpIITamha

HaBOJIU M OITHCYje THIIOBE HacJbehuBama

IpUMjeyje MpaBuiia HachehnBarba Ha CBE TUITOBE HACIhehnBama
yCBaja mpaBuia HacJhehrBama KPBHUX Ipyma U pe3yc dakropa
yCBaja 1ojaM TUIEjOTPOTHUX T'eHa U MOJIUTeHa

HaBOJHY U OIUCYj€ TUIIOBE HHTEPAKIIHje TeHa

OIKCYje Be3aHO HacJhehrBame, Kpo3 MpaBuiia BE3aHUX T'eHa
yBHUha pa3nuky u3mel)y pekoMOMHANN]ja U MyTaIlHja

OITHCYje MpoIece KPOCHHT OBEpa MPH PEKOMOWHAIIH]H TeHa
yBHUha 3Ha4aj KPOCHHT OBEpa y Manupamy reHa

yCBaja 1mojaM MyTalyja, MyTaHTa 1 MyTareHnx Gaxropa
OITUCYje TUTIOBE MyTalllja Ha OCHOBY HHXOBOT JIMjElIOBarha Ha
TeHETHYKU MaTepujal

JeduHuIIe MaKpo M MUKPO MyTalluje

OpraHu3aluju
HIKOJICKE ebara,
Ha TeMy
ynotpebe MO

® IpoyuaBa pazHe
acrekTe ynorpebe
peKoMOMHOBaHe
JHK monexyne

® aHANIN3Upa
pUMjeHy
T'eHETHKOT
WH)KEHEPUHTA Y
MEIUIMHA 1 HAYIT!

e yorpebipaBa
Mojere u
niemMaTcke puKase
XpoMo30Ma U
Kaprorpama

¢ 00MJbCIKABa
JIOMHUHAHTHE
anene(A) u
peniecuBHe(a)

® TpHUMjelYyje
npaBuiia

HCITOJbaBa
BEITUKY
CITOCOOHOCT
3anakama
CBUX TPOMjeHa
y
YCI0XKIbaBAbY
rpahe cucrema
opraHa

u3pakaBa
CIPEMHOCT 32
TUMCKH paJl

MCIIOJbaBa
WHUIUjaTUBY U
Tpeny3u-
MJBUBOCT y
pjelraBamy
mpoobiema y
pany, Kao u
TEXIbY 32
HOBUM

3HamUMa

UCTIOJhaBa
HO3UTHBAH
CTaB O HOBHM
HauYMHUMA 1
MeToJaMa
ydema

MoKasyje
CIOCOOHOCT
npuiaroha-
Bama HOBOj
CUTYaIuju

HeomxonHo je
Ia ce
YCIOCTaBU
Kopernaiuja ca
caapxajuma u3
UTOJIOTH]E,
MHUKpPOOHOIIO-
ruje u
ouoxemuje

OpranunzoBame
pasHux
TpuOuMHa,
JIICKYCH]a,
MPUKYILUbAE U
Knacudukanmja
TEKCTOBA U
CITHKa ca
UHTEpPHETA,
u3paaa
CEeMHHAPCKOT
pama u ci. cy
HHTENIEKTYaITHO
TIOJICTHIIAjHE U
MOTy ce
KOPHCTHTH 32
CHCTEeMaTH3allH]
Y YCBOjeHUX
3Hamba MM 32
CaMOCTaITHO
UCTPaXXNBambe U
aHAJIM3UPATbE
onpehennx
caapxaja
nporpama.

[Ipunpemurtu




e MyrtareHu ¢pakTopu

MPENo3Haje CTPYKTYPY TaUKacTUX MyTaluja

omnucyje ajenoBama ¢pu3nukux myrareHa Ha JJHK monexymy u
TeHETHYKH MaTepHjall jeTuHKe

aHaJU3Mpa J[jelIoBabe XeMUJCKUX U OMOJIOIIKAX MyTareHa Ha
jaBJbame TEHETCKUX MTPOMjeHa Y BUAY MyTallyja Ha TeHEeTUYKH
MaTepuja

HacJbehuBama Ha
npuMjepumMa u
3ajanuMa

® CaMOCTAJTHO
BpIIIY aHAJIN3E
pexoMOuHaIHje
reHa y3 MeTojie
LIEHTUMOpraHa

® IIpoyYaBa yTHIIA]

MYyTareHux

(hakTopa Ha pasBoj

MyTarmja

C€ aKTUBHO
yKIbyUyje y
peanuszanujy
IMKOJICKHUX
npojekara

Ma CBHjECT O
BaYKHOCTH
poy4aBama
obnactu
TeHETHKE U
MOJIEKyJIapHe
ouonoruje

CITUKE ¥ MOJIEIIC
XpOMO30Ma U
Kapuorpama

Ynyrutu
YUYCHHUKE Ha
u3pany
pedepara

PasBujaTi Kox
YUEHHKa
MO3UTUBAH CTaB
npema
poydaBamy
obisactu
TCHETHKE

HMuTterpamnuja

Monyn je Mmoryhe moBe3aTy ¢ MOIyJIMMa U canpskajuMa u3 Xemwuje, buoxemuje, [{utomoruje, Mukpobuonoruje u PenpogykruBHe 6noioruje.

H3Bopu

- YubeHuiu xoje je 0a00puao MUHHCTapCTBO HpocBjere U KyaType Pemyomuke Cpricke;

- Jlpyra cTpy4Ha B TeopHjcKa JIUTepaTypa (CTPYyIHH YaCOIUCH, TPUPYIHHIH, 30UpKe, BUIACO U ayIUO0 3aITUCH, HHTEPHET U CIL.).

OujemuBame

OrnjemuBarme ce BPIIN Y CKJIAIy ca 3aKOHOM O CpefmeM 00pa3oBamy U BacIHUTamky U [[paBHITHIKOM O OIfjerUBamkby YIeHWKA Y HACTABHU U MOJIaramy HCINTA Y CPEAh0j IIKOJIH.
O TexHHKaMa B KpUTEpPHjIMa OIfjelbiBamba YIeHHKe Tpeba yImo3HaTH Ha MTOYETKY U3ydaBama MOAYIIA.




