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IlpeAMeT: H3jacHYBaH»e BO BPCKa CO AOTIOJIH11TeJIHHOTnonnc Ha '-IJIeH I-la peueH3eHTc a K0Mncnja 3a

BpeAHYBaH,e Ha yqe6Hnun no HaCTaBHHOT npeAMeT XeMHja 3a II (BTopa) roAHHa 1'HMHa3HCKO 06pa30BaHHe

HotlHTYBaHH,

110 06jaBYBaH,eT0 Ha ueJTOCHa-ra AOKYMeHTaLIHjaHa Be6-crrpaHuuaTa Ha cnyx6a Ha 27.05.2026 r. ,

3a6eJ10KaBMe nel€a eneH tlJ1eH Ha peueH3ewrcKarra KOMHCHja AOC"raBHJ1 AOIIHC 6p. 26-354/16 OA 16.04.2026 r., co Koe ce
H33eMa OA (I)HHUIHOTO 3aeAHHHKO MHCneH,e 3a peueH3Hjcra Ha paK011Hcwre 3a yqe6HHK no xeMHja 'ja gropa roAHHa
rHMHa3HCKO 06pa30BaHue. Bo BPCKaco Toa, a 3apaAH ueJ10CH0, 06jeKTHBHO H TpaHcnapeHTH0 corneAYBaH,e Ha nocTar1KaTa,

CMeTaMenel€a e Heonx0AH0 na ce HIMa npeABHA u CTaBOT Ha OCTaHaTHTe qneHOBH Ha KOMHCHja•ra, KaKO H (baKTWIKHOT TeK
Ha KOMYHHKaUHjaTa, ycornacYBaH,eT0 H JIOHeCYBaH,eTO Ha (I)HHUIHOTO MHCneH.e.

110 r10AH1'HYBaH,eT0 Ha A0KY'Mewrvrre, 6eme 3arcaH€-aH COCTaHOK on cTpaHa Ha npod). PHCTOBCKa 3a 03.04.2026 r. Ha
02.04.2026 r. HCTHOT COCTaHOK öemeOTKaxaH on Hej3HHa cTpaHa nopanvm JIHLIHH 06BPCKHH npe3aKæ«aH 3a 06.04.2026 r.,
Koj AeHTa, BO YTPHHCKwre qacoBH, 110BTopH0 6eme OAJIOHCH 3a 08.04.2026 r., co 06pa3J10)KeHne neyca He ro AOBpu.1HJ1a

Ha yqe6HH1-1HTe. OTKaKO YKaxaBMe nerca MHCneH,ero Tpe6a na 6vue AOCTaBeHO BO YTBpaeHHOT POR,
KOHet1HO 6eme noroBopeH0 COCTaHOKOT na ce Ha 07.04.2026 r. BO 20:00 qacoT. COCTaHOKOT Tpaeme 110Beke qac0BH
H ce Boneme aeTaJIHa cTpyqHa AHCKYCHja 3a CHTe JIOCTaBeHH paK011HCH, 6ea nocoqeHH 110Beke CYU_ITHHCKH H TeXHHHKH
3a6eneLLIKH BO OAHOC Ha COAPKHHHTeBO pawnucwre CO LIIHd)PH 06 H 08, nonel€a CHTe qneHOBH Ha KOMHCHja-ra ce cornacnja
neKa paycor1HCOT co 07 ce H3ABOjYBa on npyrvrre paK011HCH. Co omen Ha Toa UITO npod). JaHK0BHk Boneme 6ene111KH

co KOHKPeTHH CTPaHHUH Ha KOH ce HaoiaaT 3a6ene111KMTe BO yqe6HMLIHTe, 6eme noroBopeH0 Tue 3a6ene111KH na 6vtnær

BHeceHH BO Word-A0KYMeH'1'.Ha cpen6aTa OAP)KaHa npen MMHHCTePCTBOTO3a 06pa30BaHHe H HayKa Ha 08.04.2026 r. BO
14:00 qacoT, CTaBOT Ha npo(l). PHCTOBCKa ce npotvreHH. 11peAJ10)KHBMe, AOKOJIKY ro npor€reHHJ1a CBOeTO MHCne1-be BO OAHOC

Ha npe-rx0AH0 ycornaceHa•ra nvrcycycuja,na AOCTaBH onneJIH0 MHCJ1eH,e, HO Ha Hej3HHO HHcnc•rmpaEbe Gea OTCTpaHeTH

AeJIOBH UITO ce 0AHecyBaa Ha HeycornaceHocT co HacTaBHaTa nporparwa, co uen MHCneEbeTO na 6mne norrr1H111aH0 KaKO

3aeAHHLIK0 MHCJ1eH»e Ha KOMHCHjaTa. Hue ce cornacHBMe CO 0Ba pemeHHe BO LtYXOT Ha KOJIerHjaJIHOCTa H CO HaMepa na ce
3aqyBa (l)YHKLlHOHaJIHOCTa Ha KOMHCHjaTa, He npeTnocraBYBajkH neKa r10A0LIHa ke 6HAe noceraBeH0 eAHOCTpaH0 H33eMaH,e

on 3aeAHHt1KOT0 MHCJ1eH,e, 3a Koe HVfe BOOTIUITO He 6eBMe H3Bec•reHH.
OA The TIPHHHHH, 3apaAH 06jeKTHBHOCT, TPaHC11apeHTHOCT, onr0BopHoc-r, 3aL11THTa Ha

HHTerPHTeTOT Ha peueH3eHTcKaTa nocTa11Ka H eAHaKOB mpeTMaH I-la cwre qneHOBu Ha KOMHCHjaTa, BO npHJ10r ro

AOCTaBYBaMe H rlPBHHHHOT Word-AOKYMeHT, H31'OTBeH mpen 0TcerpaHYBaH,eT0 Ha COAP)KHHHTe Ha KOH HHCHCTHPame npod).

PHCTOBCKa. HarnacyBaMe neyca HamaTa nen He e JIH11Ha nonerv1HKa CO Koj 6HJ10 qneH Ha KOMHCHjarra, TYKY 3a1_LITHTa Ha

cmpyqHocTa, nocneAHOCTa H •rpaHcnapeHTHocma Ha nocTa11KaTa. PeueH3eHTcKa-ra KOMHCHja e KOJIeKTHBHO cTpyqH0 Teno,

HO Toa nonpa36Hpa nerca Mopa Ata 6vmaer3ervreHH npeABHJ1 cwre peneBaHTHH (baKTH, UeJIOKyr1HHOT TeK Ha pa60TaTa H

CTaBOBHTe Ha CHTe Hej3HHH qneHOBH, a He caM0 eAHocerpaH0 nocvraBeH0 A0110JIHwreJIHO H3jacHYBaEbe. Orryyca, oqeKYBarv1e
0Ba Haule H3jaCHYBaHye na 6HAe pa3rnenaH0 CO HCTO BHHMa1--1He KaKO H H3jaCHYBaH,eT0 Ha IIPBHOT LIJIeH Ha peueH3eHTcKa-ra
KOMHCHja. HCTO Talca, oqeKYBayre, BO HMe Ha TpaHcnapeHTHocTa H eAHaKBHOT TpeTMaH, H 0B0j AOITHC BO LleJIOCT aa 6HJ1e
jaBH0 06jaBeH 3aeAH0 co oc•raHaraTa AOKYMemaUHja.

Co noqHT,

[Ipod). A-p IlleMceAHH A6JIY'JIH, YHHBeP3HTeTBO TeTOB0, IIM(D

Hana JaHKOBHk, CYC C „reoprH AHMHTPOB" — CK011je



Ilpn.mor: IIPBHHHa Bep3Hja Ha CTPYLIHOTO MHCJ1eH,e 3a parconncnrre 3a yqe6Hnun no
xeMHja 3a BTopa roanHa rnMHa3ncK0 06pa30BaHne

MI,1HncTepcTB0 3a 06pa30Banne n HayKa
Ilenaromrca cJ1y,K6a
CKonje, P.C.Mar«eA0H11ja

HOHHTYBaHH,

BP3 OCHOBa Ha pemeHne 6p. 26-354/1 OA 23.03.2026 roAHHa, H36paHH CMe 3a qneHOBU Ha peueH3eHTcKa KOMHCHja

3a BpeAHYBaH,e I-la yqe6HHLUi. 110 HOATHYBaEbe-ro Ha MaTepHjaJIHTe Ha 25.03.2626 1*0AHHa VI 1--1HB1--1aTa neraJIHa aHaJIH3a,

B0AejkH ce cnopen MeT0A0J10rujcra 3a BpeAHYBaH.e Ha yqe6HH11H H A06meHHTe ynaTcTBa OA cTpaHa Ha Ilenar0L11Kma
CJIY)K6a, BO npeABvrneHHOT POK OA 14 AeHa ro A0CTaBYBarvre crrpYHH0T0 MHCJ1eH,e 3a TPHTe paK011UCH.

CTPYMHO MHCJIEH,E 3A PAKOTIHCHTE 3A no XEMUJA 3A BTOPA roA1dHA
FUMHA3WCKO ObPA30BAHUE

Bo Ha IIPBOTO YCOFJIACEHOCT CO HACTABHATA TIPOFPAMA
COAP)KaT CHTe TeMH npeÅBvrneHM co HacTaB1--1aTa nporpaMa, BO cornac1--10cT co npoueHTOT Ha qacoBH npeABHAeHu 3a
peaJIH3aLIHja Ha ceK0ja KOHKPeTHa TeMa, 111TO BO yqe6HHUUTe ce pagpa60TeHH H cwre HOHMH YTBmeHH CO HacTaBHara

nporpaMa. CenaK, BO yqe6Hmuvrre 06 H 08 ce 3a6eJ10KYBaaT onpeneHH CYIUTHHCKH nponycTH BO OAHOC 1--1a HHÅHKaTOPHTe
I .2.1 H I .2.2. Bo yqe6HHKOT 06 Ha CTP. 58 ce cpekaBa reHepaJIH0 TBPAeH,e AeKa HHAVIKaTOPHTe [10K&KYBaarr „KOJTKY"HeK0j

pacTBop e KVICeJ1 UJIH 6a3eH, LIITO He e TOHHO 3a roneM 6poj VIHAHKaTOPVi. BCYIIIHOCT, KHceJIHHCKO-6a3HHTe HHAHKaTOPH He

OB03MO)KYBaaT npeLIH3H0 onpeneJIYBaH,e Ha Toa „KOJIKY"pacTBopoT e KVICeJ1 WIH 6a3eH, TYKY r10KOKYBaaT pacTBOPOT

e KHCeJT HJIH 6a3eH CO IlpoMeHa Ha 60jaTa BO onpeneH pH-HHTepBaj1. Ha npHMep, JlaKMYCOT vma CHI--la 60ja BO 6a3HH, a

upBeHa BO KHceJIH pacTBOPH, (beH0J1d)TaJ1eHH0T e 6e360eH BO KVICeJIH, a P030B BO 6a3HH pacTBopn, rvreTVIJ10paH)KOT e UPBeH
BO KHceJIH, a )KOJIT BO 6a3HH pacTBOPH VITI-I. (OBHe MHAMKaTOPH ce HaBeneHH r10HaTaMY BO OCHOBHHOT TeKCT). 3HaqH, OBHe
H MHory npyru VIHAHKaTOPH 110KTKYBaa-r caM0 naJIH pacTBOPOT e KHceJT 6a3eH. OA Apyra cmpaHa, YHUBeP3aJIHHOT

HHAHKaTOP MO)Ke TIPH6JIW,KHO WIH TOLIHO Aa norcaxe „KOJIKY"pacTBopoT e KMCeJ1 WIH 6a3eH. CnopeA Toa, He e HC110JIHeT

crraHnapÅ0T 3a oueHYBaH,e „Ja 06jacHYBa ynorarra Ha HHAMKæropwre." 011 HacTaB1--1ama nporpaMa, a 110HYAeH0T0

06jacHYBa}be BO yqe6HHKOT ru HaBeAYBayqeHHLIHTe Ha norpemekl 3aKnyt10K neyca co ceK0j HHAHKaTOP MO)Ke Aa ce norcaxe
,KOJIKY" e KVICeJ1a WIH 6a3Ha cpenpma-ra. HCTO TaKa, BO COAP',KHHama Kane ce 06pa60TYBaaT HHAHKaTOPV1 H pH He ce

cpekaBaaT HHKaKBH 111)HMepvi WIH aKTHBHOCTH KOH 6H ITOTTHKHane yqemruwre Ha rrpHMeHa Ha 3HaeH,aTa WTH Ha

KPHTHHKO H/HJIH KPeaTHBHO MHCJ1eH,e, HHTY naK aKTHBHOCTH KOH ru 110Bp3YBaaTCOAPXHHWreCO ceKOjAHeBHHOT )KHBOT, a
KOH 6M HM r10Mor1--1aJ1e Ha yqeHHLtwre na 0AF0Bopa-r Ha npaLL1aH,aTa Ha CTP. 59, UITO 3Hat1H aercaCTaHAapAOT3a 01.teHYBaH,e

„11paBH BPCKa Mei-y BHAOT Ha cpeAHHaTa (KHcena, HeympaJIHa, 6a3Ha) Kaj Bona H BOAHH pacTBopH OA KHceJIHHH H 6a3H CO

BpeAHOCTa Ha PH." He e HeneJIOCHO orl(ba-reH. Ha CTP. 57 BO HCTHOT yqe6HHK norpeLLIH0 e npeTcTaBeH npouecoT Ha

nucouujauvrja Ha (boccbopHaTa KVICeJIHHa. OBaa KVICeJIHHa He e jaKa, TYKY KVICeJIHHa co cpeAHa jat1HHa. Hej3HHaTa
AHCOUHjaUHja He e ueJIOCHa BO HHTY eneH cTeneH, na 3aToa He cMee npouecoT na 6HAe npvncaxaH co eAHa cTpeJIKa.

IlorpeLHHOT0 npeTcmaBYBaH,eHa npouecorr Ha AHCOUHj aunja ynaTYBa Ha norpeL11H0 pa36upaH,e H H3BeAYBaH,e Ha norpeL11HH

3aKJIYHOLIH KOH yqeymuwre 6M ru TIPHMeHHJTe H BO npvrrvrepme nameHH 3a Bexa6H,e BO npauraEbeT0 5 Ha CTP. 59. Cnopea
Toa, He ce HCTIOJ11--1eTH c-raHJAapAHTe 3a 01-1eHYBaEbe „11pe-rcTaBYBa CO xerv1HCKH paBeHKH eneKTPOJIHTHa Ahcouujaumja Ha

eneKTPOJIHTH."H ,JIpeercTaBYBa CO xeMHCKH paBeHKH eneKTPOJIHTHa AHCOUHJaUHja Ha 110Beke6a3HH I-CHCeJIHHH BO

COOABerreH 6poj qewpu.", KaKO H pe3YJITaTOT OA yqeH,e Aa npemcTaBYBa CO xerv1HCKH paBeHKH eneKTPOJIHTHa
AHCOUHja1_1Hja Ha eneKTPOJIHTH H aa npaBH pa3JIHKa Meiy CHJIHH H cna6H eneKTPOJIHTH H KHceJIVIHH H 6a3H cnopeA TeopvijaTa

ga eneKTPOJIHTHa AHCOÅHjaumja." KOH ce 6apaaT co I-lacTaB1--maTa IlporpaMa. CerayuapA0T 3a oueHYBaH,e „ro 06jacHYBa

BJIMjaHHeTO Ha KOHLIeHTpaLIHjarra Ha eneKTPOJTHTOT H TelMnepaTypaTa Ha pacTBopoT BP3 cTer1eH0T Ha eneKTPOJIHTHa
AHCOLIHja1_LHja." He e UeJIOCHO HC110JIHeT 6HAejkH caM0 ce (I)aKTOPHTe OA KOH 3aBHCV1 cTeneH0T Ha eneycrp0JIHTHa

AHCOLIHjaLIHja H I-IHBHaTa 110Bp3aHocT, HO He e r10HYAeH0 1-IHKaKBO 06jacHYBaH,e KaKO UITO ce 6apa BO HacmaBHaTa IlporpaMa.

He e ueJ10CH0 HC110JIHe-r HHTY CTaHAapAOT3a oueHYBaYbe „FIperrcTaBYBaH3pa3 3a KOHCTawraHa xerv1HCKa parv1H0Te)Ka npeKY

parv1HOTOKHvrre KOJIHqecTBeHH KOHuewrpaL!HH Ha yqeCHHIAHTe, 3a pa3JIHHHV1 xerv1HCKH peaycuuvr BP3 OCHOBa Ha xeMHCKa



Kane ce 3a6eJ10KYBapaBeHKa, HMajkH ru npeABHA arperaTHwre COCTOj6H I-la yqeCHHLIHTe BO peaKLIHjama.",

HeKOH3HCTeHTHOCT BO 3ar1HLLIY'BaH,e Ha H3pa3HTe 3a Kc (CTP. 168-173).
Bo yqe6HHKOT 08 Ha cnp. 39 ce nowcT0BeTYBaaT BpeAHOCTHTe 3a rycTHHa Ha pacTBop H rycTHHa Ha Bona. VI 110Kpaj

Toa 111T0 (l)H3HOJ10UIKHOT pacTBop e MHory pupeneH, cenaK 0Ba BOAH yqeHHLLHTe AO norpemeH 3aKJIYHOK neKa BO 61010

Koj cnyqaj rycTHHaTa Ha pacTBopoT MO)Ke na ce cMeTa neKa e 1 g/mL. 110CTamcaTa Ha CTP. 39 e nocooABeTHa 3a

npnr0TBYBaYbe pacTBop co 3ananeHa Macel--la KOHUeHTpaLIHja Ha paCTBOPeHHKOT. CnopeA Toa, He ce HC110JIHeTH cTaHL1apAHTe

3a OIEHYBaH,e „11pnroTBYBa pacTBop co 3ananeH MaceH yneJT Ha pacTBopeHa UBPCTa cyncTaHua BO pacTBop npHMeHYBajkH

COOABeTHV1 npecMeTKH." u pe3YJITaT0T OA yqeH,e „... na npnroTBYBa pacTBOPH co 3ananeH MaceH ynen, OAHOCHO 3maney•1a
KOJIHqeCTBeHa,/MaceHa KOHueHTpaLIHja Ha pacTBopeHa UBPCTa cyncTaH1-1a BO pacTBop". HOHaTaMY, I-la CTP. 41 naneH0 e

norpe111H0 06jacHYBaH,e 3a A06HBaH,e Ha npegacvneHH pacnBopm, a HCTOTO e 110TBPAeH0 BO pemeHHOT npmep Ha CTP. 42
(BOOVIUITO He ce C110MHYBa 3arpeBaH,e). Bo OÅHOC Ha 0Ba, He e HC110JIHeer c-rmuapnorr 3a oueHYBaH,e „11paBH pa3JIHKa Meiy
He3aCHTeH pacTBop, 3acvrreH pacTBop H npe3acwreH pacTBop" H pe3YJITaT0T OA yqeH,e „na npaBH pa3J111Ka Mefy He3acwreH,
3acHTeH H Ilpe3acwreH pacTBop ...". Ha CTP. 55 HaBeneH0 e rueKa oueTHaTa KMCeJIHHa H aMOHHYM XHAPOKCHAOT ce CJ1a6H

eneKTPOJIHTH, HO BO paBeHKwre Ha HUBHaTa eneKTPOJIHTHa AHCOLIHjaL_1Hja ce norpeLLIH0 npeTCTaBeHH KaKO CHJIHH

eneK1'POJIHTH, OAHOCHO ynorpe6eHa e eAHa cTpeJIKa. CnopeA Toa, He e HC110JIHe-r CTaHAapAOT3a oueHYBaH,e ,JIpercTaBYBa
CO xeMHCKH paBeHKH eneKTPOJIMTHa AHCOUHjaUHja 1--1a eneKTPOJIMTH."H pe3YJITaT0T OA yqeH,e na ElpeTcTaBYBa co

xeMHCKH paBeHKH eneKTPOJIHTHa AHC011Hja11Hja Ha eneKTPOJIHTH H Aa npaBH pa3JIHKa Meiy CVIJIHH H CJ1a6H eneKTPOJIHTH H

KHceJIHHH H 6a3H cnopen TeopnjaTa3a eneKTPOJIHTHa AHcouHjauuja.". Ha Mecma He ce npaBH pa3JIHKa norwefry Monercyna H

(bopMYJIHa enumca (CTP. 49) H enervreHT H enervremapHa/npocmacyncTaHua (CTP. 88).

3a BTOPOTO nonpaqjeH3bOP n IIPIdKA3 HA COAYHCWHWTE 3a6eJ1exaH1d ce HeKOJIKY HenocneAHOCTH BO

pawnvrcvrre 3a yqe6HHLIH, OAHOCHO MaTePHjaJIHH rpe1.11KH (HenOTr10JIHM HJTU neJTYMHO TOHHH nonaeroun — HHÅHKaTOP 2.2.2).
Bo yqe6HHKOT 06: CTP. 21 — ce neJIH co 4,57, HO Tpe6a H co rpaMH 3a na ce A06HjaT Hemrv1eHYBaHH 6poeBH T.e. MaceH

3a nonapHa Moneycyna ce Kopvrc-rarr r10JIHe)KM (+ H —) UITO ynaTYBa Ha j0HCK0 coeAHHeHHe HaMeCTOOAHOC; CTP. 53
napunjaJIHH IIOJIHOKH (ö+ H ö-); CTP. 140 — HenpaBHJIHO 03HaqeHa 6pojHa BPeAHOCT H eAHHVIUa 3a KOHUeHTpaUHja (ce

KOPHCTH TOt1Ka HaMeCT0 3anvtp1€a H M Harvrecmo mol/dm3). Haw He npeMHory CYLIITHHCKH, BaKBHTe HeAOCJTeAHOCTH He

Tpe6a Aa 6HnaT 3acTaneHH BO yqe6HHK, oc06eH0 [UTO yqe6HHKOT e OCHOBHO cpencTB0 3a cvrre yqeHHLIH, HO H 3a 110Å1*0T0BKa

Ha yqeHHLIH 3a HaT11peBapu KaAe UITO ce 0113ervtaa-r noet-lu 3a BaKBH pa60TH. II_IeMaTCKHTe TIPHKUH 3a peaK11HHTe Ha 3aMeHa
H ABOjHa V13MeHa Ha CTP. 79 He KopecnoyuvtpaaT CO COOABeTHVITe xeMHCKH paBeHKH, Ha np. ce npHKOKY'Ba 06pa3YBaEbe Ha

coeAVIHeHV1e BO Koe vma caMO Ka-rj0HH (A H C) WIH caM0 aHj0HH (B H D), 111T0 He e 110TKpeneH0 CO npHMepoT. Bo yqe6HHKOT
07 0Ba e rrpaBHJIH0 npHKaxaH0, a BO yqe6HHKOT 08 Ha MeCTa npaBHJIHO (CTP. 90), a Ha MecTa HenpaBHJIHO (CTP. 78).

HecY111THHCKHMaTePHjUIHH rpe111KH VfMa H BO yqe6HHK0T 08: CTP. 20 — He ce BHHMaBa Ha neneybe CO COOLIBeTHa eAHHVIUa,

a 3a KOJIHqeCTBeH OAHOC rlHLLIYBa mol; CTP. 51 — C02 BO Bona He e caM0 pacTBopaH,e, TYKY ViMa peaKLLHja; CTP. 57
pa3JIV1qHV1 BPeAHOCTH HaBeneHV1 3a a(HCl); CTP. 77 — norpe111Ha (boprvlyna•, CTP. 79 — norpeuma paBeHKa•, CTP. 80, 84, 89 H

90 — norpeL1.1HH npmca3H CO uprrvltll€a Koja 03HaqyBa KOBU1eHTHa BPCKa; CTP. 97 — HC11yu_1TeHV1 eAHHHUH•, CTP. 129/131

norpeL11HH BPeAHOCTH 3a peaKuvrcKa eHTaJ1flHja•, CTP. 145 — norpemeH OAHOC', CTP. 146 — norpe111HaextHHHUa. Bo yqe6HHKOT
07 3a6eJ1e)KaHa e caM0 eAHa rpeunca Ha CTP. 101 — Tpe6a na VIMa 3HaK MHHYC BO pemeHHeT0.

3a VIHAHKaTopwre 2.4. I H 2.4.2 MO-Ke Aa ce Kaxe neyca yqe6HHK0T 08 ce HCTaKHYBa co nperonervra 06eMHOCT, ILITO

MO)1€e na neJIYBa AeMOTHBHpaHKH 3a yqeHUUHTe. VICTO TaKa, 3acTaneHH ce npeMHory COAPKHHU 3a HOBO rpaAHB0 BO OAHOC
Ha BKYIIHMOT 6poj npeÅBHAeHH qacoBH CO HacTaBHæra nporpmra (np. TeMa I HMa 15 HOBH COAPKHHH 3a BKYFIHO 18 qaca;
TeMa 4 vnra 10 HOBH COAPKHHH 3a BKYIIHO 12 qaca), na ocTaHYBa MajlKY BpeMe 3a HOBTOPYBaH,e H YTBpAYBaH,e Ha
MmePHjaJ10T H 3a OLIeHYBaH,e Ha yqeHPIUHTe. OA Apyra cTpaHa, BO yqe6HHKOT 06 npncyTHM ce HeAOBOJIHH 06jacHYBaH,a 3a

onpeneHH KOHLIe11TH 3a pa3JIHKa on npyrvrre ABa yqe6HHKa (np. 3a MHAMKEITOPH Ha CTP. 58; 3a npvrr0TBYBaH,e pacTBopH Ha
CTP. 33, K-me He e 06jacHero 30UITO Tpe6a aa ce Mepvl caaTH0T0 CTaKJIO H 301UTO H KaKO TOHHO na ce H3MepH AO qeTBpra
Aeummana, VIHaKY 0Ba BO UJKOJICKM YCJIOBH He e OCTBaPJIHBO a eKCnePHMeHTOT e npeAJ10)1€eH na ce H3BeAYBaHa qac0T', 3a

nocer 1--1a CTP. 84, Kazte He ce npaBH r10Bp3YBaH,e 110Mefry AoceroT VI xer•v1HCKPITe npecrvreTKH BP3 OCHOBa Ha xerv1HCKU paBeHKW,

3a Kc Ha CTP. 169 He ce 11mxeHH KOHKpeTHH BPeAHOCTH 3a Jaa ce npoueHH BO Koj HacoKa r10Beke Teqena peaKL_1HjaTa, TY'KY

carv10 BHCOKa/HHCKa H AP.). Bo TeMa 5 ce npeABuneHH r10MaJIKY HaceraBHH eAHHHLIH BO OAHOC Ha 6poj0T Ha qacoBM BO

Hac•raBHamanporpaMa. Ho, BO HCTHOT yqe6HHK nocT0jaT H COAPKHHH KOH ce n006eMHH H/HJTH f10CJIO)KeHV1 OA OHa UITO ce

6apa co HacrraBHaTa nporpaMa. HpuMep, I-la cerp. 172 e nameHa pe111eHa 3anaqa co 3ananeH0 rroqeTH0 KOJIMqecTB0, urro e

HEIABOP on HaceraBHama nporpaMa (CTaHAaPAH 3a oueHYBaH,e: „PemaBa 3aAaHH 3a npecMeTY'BaH,e KOHCTaHTa Ha xeMHCKa

paMHOTemca TIPH 3auaAeHH parv1HOTOKHH KOJIHqeCTBeHH KOHUeHTpaUVIU Ha yqeCHH1-1HTe BO peaKLIHjma." H „PemaBa 3anaHH

3a npecrv1eTYBaH,e KOHCTaHTa Ha xervmcKa parviHo-re)Ka 3ananeHH parviHOTe)KHH KOJIMqecTBa WIH Macn Ha yqeCHHUHTe BO

peaKumjaTa H BOJIYMeHOT Ha CHCTeMOT."). 110C0011BeTHO e 0Baa 3anaqa ua 6HAe BO neJTOT „A03Haj 110Beke" H Aa cny,KH 3a

nonroT0BKa Ha yqeHMLIHTe 3a HaTnpeBap, a He BO 3aÅOJ1)KvrreJIHHOT Aen 3a cwre yqeHHLIH.
3a nOBP3AHOCT CO YAEHÆTO n HOYLIYBA1-bETO yqe6HHUH

6apawaTa BO MerononorHjarra 3a BpeAHYBaH,e Ha yqe6HHUH BO OAHOC Ha nperneAHocTa H cmpyycrypupaHocTa 1--1a



COAPKHHHTe H 3acTaneHocTa Ha KJ1yt1HHTe IIOHMVI. Kaj yqe6HHKOT 07 BO COAP)KHHaTa ce HaBeneHV1 cwre COAPKVIHH

3aAOJ1)KHTeJIHH CO HaCTaBHaTa nporpaMa, HO non06po 6H 6HJ10 na ce nonanaT H Apyrvrre 110AHaCJIOBH. H BO OAHOC Ha

npyrvrre HHA1dKaTOPH yge6HHLIHTe 07 H 08 rn cnexrrr 6apaH,ama. Kaj yqe6HHKOT 06 Henoc-raTOK e Toa 111T0 HeMa AOBOJIHO
aKTHBHOCTH 3a yqeHHIAHTe, KaKO H npamabba 110CJTe ceK0ja HacmaBHa eAMHPILta H nocne ceK0ja TeMa. Bo HCTHOT yqe6HHK
CJIHKa•ra I .19 Ha CTP. 62 e HenpeuH3Ha H norpe1_1JH0 ro nperrcTaBYBa npouecoT Ha AHCOUHjaUHja (FIP. 6poj0T Ha H I- He e

BO OAHOC I : l, a HCTOTO ce 3a6ene-,KYBa M BO Apyrurre cnyqan), LI-ITO c03AaBa 3a6YHHKaj yqeHHuvrre 6HAejkH e CIIPOTHBHO

Ha npvmepwre nagueHH Ha CTP. 54. Kaj yqe6HHKOT 06 He e 06PHaT0 1--1a H3rOBOPOT Ha rpt1KHTe 6YKBH, a Toa e

HEIpaBeH0 BO Apyrwre ABa yqe6HHUH. Yqe6HHK0T 07 H306HJIYBaCO npaLL1aH,a H aKTHBHOCTH KOH ru noBp3Y'Baar

COAPKVfHHTe CO ceKOjAHeBHVIOT )KMBOT WIH no-rrHKHYBaaT KPHTHHKO H KpeaTHBH0 MHCneH,e, CJIWIHO KaKO BO PISA
TeCTOBHTe. QR KOAOBHTe gacTaneHM BO 0B0j yqe6HHK ro npaBaT rlOHHTepaKTHBeH H ro npHJ1ar0AYBaaT Ha neHe111HHTe

reHepauviH yqeymum.
CHTe yqe6HHLIH cocervra 1M 3aAOBOJIYBaaT 6apaH,aera 3a 110ApaqjeT0 JA3MK VI CT VIJI H He ce 3a6eJ1exaHH

HenocneAHOCTH BO OAHOC 1--1a CTHJIOT CO Koj ce rlHL11YBaHH yqe6HHUHTe WIH BO OAHOC Ha AOJ1)KHHaTaH KOHCTPYKUHjaTaHa
peqeHHL11dTe.

Bo OAHOC Ha nonpaqjeT0 AV13AJH MO)Ke aa ce Kaxe Aerca ceK0j on yqe6Hmuwre UMa CBOj HatlUH Ha
AH3ajHHpaH,e, Koj ce 0Apa3YBa BO opraHH3aLLHjaTa Ha COAP',KHHHTe, BH3yeJIHOTO ypeAYBaH,e, ynoTpe6aTa Ha HJIYCTPaUHH,
rpad)H11KH eneMeHTH H HatlHHOT Ha nperrcTaBYBaH,e Ha HaCTaBHHOT Marrepmjan, UITO e BahCHO 3a non06po na ce npmcnoc06aT

Ha COAP',KHHHTe KOH 110Tpe6HTe Ha yqeHHLIHTe. CenaK, yqe6HHK0T 07 OTCKOKHYBa OA ocvraHmwre, LIITO ce 3a6ene)KYBa yurre
Ha noqeTOKOT Kane UITO e naneH BOAWI KaKO na ce KOPHCTH 0B0j yqe6HHK, a npoAOJ1>KYBa CO I-laCJIOBHHTe cerpamuu H

pe3HMeaTa Ha ceK0ja Tet'vla. Bo BHaTpeLIJHOCTa Ha yqe6H1dK0T ce 3acTaneHH MHory HJIYCTpaUUH H upre>KH co KOH ce
A06JIH)KY'Baa-r xeMHCKHTe nojaBH H ancTpaRTHwre KOHue11TH no yqeHH1-urre WIM ce npaBM T10Bp3YBaH,e Ha xeMHjaTa co
ceKOjAHeBHHOT )KHBOT, a 3acTane1--1H ce H neJIOBH OA ucmopmjama Ha xeMHjara. Hoce6H0 gacJIY'>KYBaaT Aa ce HCTaKHarr

cneAHHBe Ilpwvrepu 111T0 He ce 3acTaneHH BO Apyrvne yqe6HVIUH: CJIHKwre 1.16 H I .19 Ha CTP. 24 H 26 CO KOH e Atvxey-l

CJIHKOBHT npHKa3 3a npnroTBYBaH,e pacTBOPHHaMeCTO caM0 (emm CJIHKa, HJ1jaAa 360POBH!), CJIHKa I. 17 Koja

ru HacoqyBa yqeHVIUHTe KOH nenaHTH0CT H onr0BOPHOCT npu na60paTopvrcKava pa60Ta, CJIMKVITe 1.37, I .38 H 1.39 Ha CTP.

41-42 KOH BH3yeJIH0 ro HJ1ycTpupaaT KOHUe11TOT 3a ene1crp0JIHTHa AHC011HjaLIHja, Ta6enama 1--1a CTP. 48 HHja npHMeHa ro

onecHYBa 3anvm_1YBaH.eT0 u pa36upaH,eT0 Ha jOHCKwre peaycuvru npu KOH HacTaHYBa Tanor H OB03MO)KYBa npvrvreHa Ha

3HaeH,eTO HaMecT0 110MHeH,e, Ta6enaTaHa CTP. 73 Koja ja HHTepnpeTHpaxerv1HCKama paBeHKa Ha pa3JIHt1HH HatlUHH (CJIHHHa

HAeja e rmpeTcTaBeHa H BO yqe6HHKOT 08), aHaJ10FHHTe BO KOH ce HCKOPHCTeHH ceK0jÅHeBHM CHTyaLIHH 3a 06jacHYBaH,e Ha

KOHUe11TOT 111TO yqeHHUHTe Tpe6a Aa ro Hayqcr (np. aHUIOFHHTe Ha CTP. 71 3a nocer Ha peaKIAHja, I-la CTP. 84 3a OTBOPeH,
3aTBopeH M H30JIHpaH CVICTerv1, CTP. 125 3a ed)HKaceH H Heed)HKaceH cynnp, Ha CTP. 129 3a eHeprHja Ha aKTMBaLIHja, Ha CTP.

146 3a xeMHCKa parv1HOTe)1€a HTH.). Oc06eH0 Ba)KHO H 3a yqeymuwre u 3a npocbecopvne e Toa UITO ce 110HYAeHM a-rrrePHaTHBH

3a CKa11H H KOMWIHUHPaHH anapmypn, KaKO Ha npnMep eAHoc•raBHHTe anapaerypH 3a eneKTPOJIH3a Ha Bona Ha CTP. 63 H 3a

H3pa60TKa I-la KW10PHMeTapHa CTP. 90.

VI BO Apyrme yqe6HVi1U1 ce 3acTaneHH CJIHKH, HJIYCTPEIUHH, Ta6eJIH H Apyrvl rpad)Ht1KH eneMeHTH LUTO

npHÅ0HecYBaær 3a nojacH0 H FloaTPaKTHBHO npeTc-raBYBaH,e Ha COAPKHHHTe. CenaK, Kaj HUB ce 3a6enexaHH onpezxeHH

nponycTH BO AU3ajHOT H (I)HHUTHOTO TeXHWIKO ypeAYBaH,e, UITO nenyMHO BIIHjae BP3 HHBHarra nperneAHocT H ueJ10KyneH

BH3yeneH BileqaTOK. Bo yqe6HHKOT 06 He ce KOPHCTaT AOCJ1eLU-10 C00ABeTHH enervre1--1TH H nocT0jaT Bapujauuu H

HeAOCJTeAHOCTH BO 03HaHYBaH,eTO Ha CJIHKHTe. HeKOH OA CJIHKHTe KOH He ce CYIIITHHCKH 3a 06jacHYBaH,e Ha K0Huer1THTe

npeABHAeHH CO HacTaBHaTa nporparvra ce CO nperoneMH AHMeH3HH H BH3yeJIHO rlpeMHory A0MHHupaaT (np. CJIHKwre Ha

CTP. 93 u 95). CJIHKarra 1--1a CTP. 10 e HYMepupaHa, HO Hervra HaCJIOB. Kaj cJIHKæra Ha CTP. 13 ce 3a6eJ1e)KY'Ba pa3JIHt1Ha

HeKOH3MCTeHTHOCT BO I-IYMepnpaH,eT0 Ha CJIHKHTe (np. Ha CTP. 14 H 34 ABe pa3JIHHHM CJIHKH ce 03HaqeHH CO 1.3, Ha CTP.

110 H 112 ABe pa3JIH11HH CJIUKH ce 03HaqeHH CO 3.7, Ha CTP. 151 H 156 ABe pa3JIHHHH CJIVIKH ce 03HaqeHH CO 4.7, Ha cnp.

155 H 157 ABe pa3JIHHHH CJIHKH ce 03HaqeHH CO 4.8). Ha CTP. 34 BO TeKCTOT rlHLLIYBa „BHAU ja cneAHaTa CJIHKa", Ha Koja e

npeTcmaBeH Jla60pa•ropucKH npH60p H He onroBapa Ha OHa I-LITO ce 360pyBa BO TeKCTOT (BCYLLIHOCT, ce MHCJIH Ha

npe-rx0AHaTa CJIHKa, HO 0Ba cognaBa 3a6YHaKaj yqeHHLIHTe). Yqe6HHKOTHa CTP. 43 44 ynaTYBa Ha CJIHKHTe 2.5 H 2.6 KOH

ce CMeCTeHH BO BTopara TeMa H Ha HHKaKOB HatlHH He ce 110BP3aHH CO paCTBOPJIHBOCTa Ha racoBVITe H Ha LIBPCTH-re

cyncTaHLtH OA TeMa l. OCBeH nponyc-ru co CJIHKwre, qecT0 ce cnyqyBa 6pojHama BpeAHOCT H eAUHHUama Aa 6mnaT

HarlHU1aHV-i BO pa3JIHqeH peA UITO He e B006uqaeHa npaKTHKa BO yqe6HHUH H HaCTaBHV1 MaerepHjaJIH (npvmep CTP. 32, 46,
85, 108, 125, 142, 171). HeAOBOJIHama BHHMarreJIHOCT BO 06pa60TKaTa Ha OAneJIHH nerraJIH ro npaBH rpacl)HHK0T0

06JIHKYBaH,e HeKOH3HCTeHTH0, CO 3a6eJ10KJIHBH nponycTH KOH Moxa-r na A0BenaT AO 3a6YHa u OTOKHaTO pa36Hpa1be Ha

HaCTaBHHOT MaTepHjaJ1.

Bo yqe6HMK0T 08 CJIHKwre He ce HYMepvrpaHH, HO Toa e KOH3HCTeHTHO HanpaBeH0 BO UeJIUOT yqe6HHK, UITO e

IIPH(baTJIHBO H MO)1€e na ce cwreTa ICaKO H360p 1--1a AH3ajHepcKH npucTan maKO OTCYCTBOTO Ha HYMepauuja Ha CJIHKHTe c03AaBa

110Te111KOTHHIIPH r10BPIKYBaH,e BO TeKCTOT. H BO 0B0j yqe6HMK Ha HeKOJIKY MecTa 6pojHaTa BPeAHOCT H enmmua-ra ce



HarlHL11aHH BO pa3J1vrqeH pen (npmep CTP. 23, 39, 55, 75), a BO 0ApeAeHH cnyqaH He e HaBeneHa envmuuama.b0KCOBHTe
„3anaqa' , „AKTHBHOCT" H „llpamakba 3a 110BropyBaH,e" ce COAPKHHCKHMHOry CJIVILIHH H HajqecT0 BKJIY'HYBaaT npamaH,a
3a YTBpAYBaEbe Ha MaTepHjaJ10T. OAHOcwre, ynenwre H KOHueHTpa1-UdHTe BO ned)HHHUUOHHTe H3pa3M ce npHKa)KaHH KaKO

UITO couaBa HeAOCJ1eAHOCT BO Hat-IHHOT Ha npeTcrraBYBaH,e H jaAPOIIKH, AOAe1€a BO npecrvreTKHTe ce KOPHCTH 3HaKOT ,

HaMaJIYBa nperneAHocTa. Bo 110Beke cnyqavl ce nojaBYBaaT LIBa MarreMaTHHKH 3HaUH eneH AO Apyr (Ha npvmep „:" H „—"),

111T0 He e MamervraTHLIKH COOABeTHO H A0110JIHHTeJIHO ro OTOKHYBa pag6upaH,ero Ha H3puwre (caM0 eneH npvnrep, Ha CTP.

99 rlH111YBa t: = 0 — 0,75 mol : —2).

3aKJ1yqmc:

BP3 OCHOBa Ha crrpytmara aHaJIH3a HaBeneHa BO 0B0j normc, MO)Ke aa ce 3aKJTY11H nel€a yqe6HHKOT 07 e

HajHHOBaTHBeH, eCTeTCKH HajnpuwmeqeH u Haj MHory npHÅ0HecyBa3a pa3B0j Ha KPHTHHKOTO MHCneH,e Kaj yqeHHL11dTe npeKY

PUHOBHAHU aKTVIBHOCTH, IIP06neMCKH3anaqv•1, HCTpa)KYBaLIKH upucTar1H, npamaH,a OA HOBHCOKH KOI-HVITHBHH HHBOa H

110BP3YBaH,e Ha COAP)KHHWre CO peaJIHM cwrya1_1HH OA ceKOjAHeBHHOT )KVIBOT. Yqe6Hvruwre 06 H 08 noceAY'BaaT mpeneHV1

KBænwreTH, Mefy KOH ce H3ÅBOjYBaaT norw1HaTa H nperneAHa opraHH3a11Hja Ha conpxvmwre, HVIBHaTa nocTeneHa

pa3pa60TKa ld ynoTpe6a Ha PUHOBHAHH VIJIYCTPaTHBHH H eneMeHTH KOH npHA0HecyBaaT 3a nojacH0

npe-rcmaBYBaH.e Ha OJUeJIHH r10HMH H KOHue11TH. MefYToa, BO OBHe ABa yqe6HH11H ce 3a6eJ10KY'BarrnponycTH BO OLIHOC Ha
MaTepnjaJTHHTe rpeUIKH, OAHOCHO Hencyrr10JIHV1 WIH neJIYMHO TOT-IHH TTOAaT01_1M, KaKO H npe06eMH1d WIH HeAOBOJIHO

pa3pa60TeHu06jaCHYBaH,a 3a onpeAeHH KOHUer1TH. nonoJIHwreJIHO, Kaj eneH OA yqe6HHILHTeHenocmacyBaaT AOBOJ1eH 6poj

aKTHBHOCTH 3a yqewuwre H npaL1.1aH,a no ceK0ja HacTaBHa eA1dHuua, a npncY'THv•1 ce H nponycTH BO AH3ajHOT H (I)HHWIHOTO

TeXHVTLIKO ypeAYBaH,e. Oc06eH0 3HaqajHH ce 3a6eneL11Kwre OA npBOT0 nonpaqje„YcornaceHocT co HaCTaBHaTa nporpaMa"
KOH npeTcTaBYBaaTHajcepH03HH HeAOCTaTOL_LM Kaj yqe6HHUHTe 06 H 08 H YKa)KYBaaT Ha [10Tpe6a on I-IHB1--1a nocepv103Ha
nopa60TKa.

IlopaAH Toa, AO Ilenaroull€ama cny,K6a MOH AOCTaBY'BaMe n0311THBHO Mnc.mel-be 3a yqe6H11K0T 07 H

cvtTe noc-raBeH1,1 KPHTePVIYMH H npeTcTaBYBaCOOABeTeH HacTaBeH Ma«repujajl 3a peanvnauuja 1--1a HacmaBHaTa nporpaMa.

Co HOHHT, 2. 6m 20262AaTYM


