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INPOEKT
YYEBHA ITPOI'PAMA 3A [TPOOPUJINPAHA ITIOAT'OTOBKA ITIO XUMUA U OITA3BAHE HA OKOJIHATA CPEJIA
MOAYJ 3. XUMUSA HA OPTAHUYHUTE BEILIECTBA
[ KPATKO INPEJJCTABSAHE HA YYEGHATA ITPOI'PAMA HA MOAYJIA ]

Xumus na opeanuunume ewjecmea € TPETUAT MOy, BKJIIOYEH B NMpo(uaMpaHara MOJroTOBKA IO XUMHMS M Olla3BaHE Ha OKOJIHATA Cpeja Ha YYCHHUILIUTE
OT BTOpaTa MMHa3ualHa CTENEH Ha CpeaHOTO oOpaszoBaHue. CTpyKTypaTa M ChIbP)KaHHMETO Ha Iporpamara BKJIKOYBAT. KiIacu(UKalMs Ha OpraHUYHUTE
ChEIMHEHUS CIIOPE]] pa3JINYHU KaYeCTBEHU U KOJMYECTBEHU MPU3HAIM; U3SICHSIBaHE CTPYKTypaTa Ha OPraHWYHUTE CheAMHEHUS B ChOTBETCTBUE ChC CTPOEKA Ha
BBIJIEPOJHUS aTOM U XHOPUAHOTO MY CBCTOSIHME; HM3SICHSBaHE Bpb3KaTa MEXAY CTPYKTypara U CBOICTBaTa Ha CHEJAMHEHUATA, CHABPXKALIU Pa3IMuHU
(GyHKIIMOHATIHU TPYIIH.

TematnuHO y4yeOHOTO CBHABPKAHHUE € CTPYKTYpHUpPaHO MO KJIacOBE€ OPraHWYHM CHhEAMHEHHS KaTo ca BKIIIOUEHUW KaKTO OOLIM TEeMH, CBBP3aHU C
KJacupUKalusaTa, CTpPyKTypaTa, H30MepusaTa 1 HOMEHKJIaTypaTa, Taka U TEMH, CBbP3aHH ChC crieU(DUYHITE XUMUYHHU CBOMCTBA, 00yCIaBEeHH OT HAJIMYMETO Ha
KOHKpeTHa (yHKIMOHaNHA rpyna. [Iporpamara e HacoueHa KbM M3MOJ3BaHE Ha ChbBPEMEHHHMTE TEOPUHU 3a XMMHUYHATA BPb3Ka U 3a CTPOEkKA HA OPraHUYHUTE
ChEeIMHEHUS MPU ONHCcaHHe Ha (QYHKIMOHAIHUTE TPYNU U MOJIEKYJIHUTE KaTo 1s10. [ocTaBeH € akleHT U BhpXY MPUIOKEHHETO Ha OPTaHWYHHUTE BELIECTBA B
0uTa ¥ IPOMUIIIEHOCTTA U BIIMSHUETO UM BHPXY OKOJHATA Cpelia U YOBEKa.

OuakBaHUTE PE3YIATATU OT MOIYNA XUMUA HA OP2AHUYHUME 8eujecmnéa HaCOUBAaT 00YUEHNETO Ha YUEHULIUTE KbM:

® 3a0vr00uasane U pazwupseaHe Ha 3HAHUAMA 3a CTPOEKa U CBOMCTBaTa HAa OPraHUYHUTE CHEIUHEHMs], TAXHOTO 3HAY€HHE, NMPHIIOKEHHE B

MpaKTUKaTa, Bb3EHCTBUETO UM BHPXY OKOJIHATA CpeJa U 3/paBETO Ha YOBEKA,
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®  YCvebpUIeHCMEaHe HA YMeHUsma 3a ONKMCAaHUE U OOSICHEHHWE Ha CBOMCTBAaTa Ha OPraHWYHUTE ChEIUHEHMS B PA3IM4YHU YCJIOBHUS; pElllaBaHE Ha
NPaKTUYECKH 33J]au, CBbP3aHU C MPHIOKEHUETO HAa OPTraHWYHHUTE ChEJAWHEHHS B MPOMUIJICHOCTTAa M B OWTa Ha XOpaTa; YChbBBPIICHCTBAHE HA
€KCIIEpPUMEHTAJIHUTE YMEHUS Ha YUEHULIUTE 3a JOKAa3BaHe, pa3jM4yaBaHe U N0JyyaBaHe Ha OPraHUYHU ChEAUHEHUS B JaOOPATOPHHU YCIIOBHUS;

®  YCHBLPUICHCMBAHE HA YMeHUAma Ha YISHUIUTE 32 U3BIMYaHe Ha HH(OpMAIs OT pa3IudHi U3TOYHUIM (KHUTH, CTATUHU OT CIIMCAHHS, MaTepHaT
OT WHTEpPHET) U OpTraHU3UpaHe W IMpeICTaBsHe Ha MHpopmanusata mox Qopmara Ha TabM4, MMCMEHU M YCTHH JTOKJIAJAW W BUACOMATEPHAIH,
IIPOBEXAAHE HA JUCKYCUU U paboTa B EKHII;

® obOocamseane HA YEeHHOCMHAMA cucmema, HaCOYEHO KbM 3/IPABOCIIOBEH HAUYMH HA KMBOT, Pa3yMHO H3II0J3BaHE HA IPUPOJHUTE PECYPCH 3a

YIIOBJIETBOPSIBAHE HAa MaTEpUaTIHU U EHEPruiiHM NOTPEOHOCTH M NPEOAOJsIBAHE Ha E€KOJIOTMYHU NpoOJieMH, MOpPOJEHU OT ymoTpedara Ha

OpPTaHUYHUTEC CHbCAUHCHH.

[ YUYEBHO CBABPKAHUE 1 OYAKBAHMU PE3YJITATHU 11O TEMU

1. IIpocTpaHCTBEH CTPOEK
HA OPraHUYHHUTE

CheIHHEeHUs

1.1. CrpykTrypHa Teopust ® onuceéa CHIIHOCTTA HA CTPYKTypHATa TEOPHS, ¢ pyHKIIMOHAIHU
1.2. Crepeoxumuynu ® 005CHA6a XMMUYHUTE BPB3KU U T€OMETPHUATA HA MOJIEKYJUTEe Ha OPTaHUYHUTE ChbEJUHEHUs | H30MepHU
npeacraBu Ha OCHOBATa Ha IIpeacTaBara 3a XI/I6pI/I,[[I/I3aI_II/I$I Ha aTOMHUTE 0p6I/ITaJ'II/I;

1.3. U3omepusn o

uHmepnpemupa IaHHHW, MpaBU HM3BOAM W 3aKIIOYEHHUS 3a ABJDKUHATA, MOJSPHOCTTA U
eHeprusaTa Ha KoBaJieHTHUTE Bpb3ku C—C u C—H B opraHu4HHUTE ChEAUHEHHUS,
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Esponencku couunaneHr GpoHg

onucea (PaxTOpUTE, KOUTO BIUSAT BHPXY IIUIOCTHOTO pa3mpelelicHue Ha eJIeKTpOHHATa
IUTBTHOCT B MOJICKYJIMTE HA OPTAaHUYHUTE CheAMHCHUS (MHIYKIIMOHEH U ME30MEPEH e(eKT);
paszepanuuasa 1O  CTPYKTypHa (opmyrna, KOHCTUTYLUMOHHH H30MepH  (BEPHIKHHU,
HO3UIIMOHHN U (DYHKIIMOHAIIHH).

2. BbrieBoaopoau

2.1. Agxanu u
HUKJI0AJTKAHH

2.2. AlIkeHn

2.3. AIKHHHA

2.4. Apenu

Kaacughuyupa BbTICBOIOPOJUTE TI0 PA3IMIHU MTPU3HALIM;

Ha306a6a MO MOJEKyIHA (GOpMysa MPEICTaBUTEIN Ha XOMOJOXHHUTE pPEJOBE Ha alKaHW,
QJIKEeHH, aJIKWHH, ChabpxKamy 10 10 BeriaepoHu aToma,

cvemaga o ganenu HauMmeHosanus (o IUPAC) ctpykryphu ¢hopMmyin Ha BBIIIEBOAOPO/IH,
chIbpxany 10 10 BbriaepoIHu aToMa,;

PpaznosHasa 1o CTPYKTYpHA WIIM MOJIEKYJIHA (popMmylia ajqkaHW U IUKIOAIKaHH, allKeHU U
[IUKJIOAIKEHH,

paszepanuyaea NPEACTaBUTENN HA PA3JINYHA XOMOJIOKHHU PEJIOBE C €/1HA U ChIlla MOJIEKYJIHA
dopmyna - aJKeHH U UKIOAKaHU;

cbcmaes CTPYKTYPHH W MOJIEKYJHH (GOpPMYJIH Ha BBIVIEBOJOPOAM BH3 OCHOBAa Ha
eKCTIepUMEHTAHH JaHHHU;

u3pasaea ChC CTPYKTYpHU (OPMYIM BB3MONKHHUTE KOHCTUTYHHMOHHU U TPOCTPAHCTBEHU
U30MEpH Ha aJIKEHU M aJIKUHU, ChIBPIKALIHN 10 6 BBITICPOIHU aTOMa;

npeocmaes ChC CTPYKTYpHU (GOpPMYTHM W HAWMMEHYBa KOHCTHTYIIMOHHH W30MEpH Ha
IMaNIKUI0eH3eHH (0pTo-, MeTa-, mapa-);

onpedenis XUOPUTHOTO ChCTOSIHHE Ha BHITIEPOJHUTE aTOMU BB BBITIEBOIOPOIH;

06scHA6a 00pa3yBaHETO Ha G- M T-BPH3KU B MOJIEKYJIaTa Ha BBIIICBOIOPOIH;

cpasHsaéa G- U T-BPB3KH B JaJieHa MOJIEKYJIa 110 TBDKUHA, BAJICHTHH BIJIH, 3[PaBHUHA,
cpasusaéa CTAOWITHOCTTa Ha KapOCHWEBHM HOHM W paguKald C pa3jinyHa CTPYKTypa
(TbpBUYHM, BTOPUYHHA U TPETUIHHM);

® UKJIOAJIKAaHH

® [IUKJIOAJIKEHH

® pajiuKan

® cTEepeon30MepHr

e TT-IMacTepeoMepHr

® HUTpUpPaHE

e cyndoHupane

® TEPMUYCH U
KaTaJINTUYEH
KPEKUHT

¢ kapOeHueB oH
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® onucea CIOBECHO €JIEKTPOHHATA JeJIOKaNIu3alus B 0EH3eHOBOTO SAPO;

® Oonucea CIOBECHO W MPEACTaBs MO IMOAXOJAI] HAUYUH €IEKTPOHHHUTE €PEKTH HA METHUIIOBHUS
paaMKal B MOJIEKyJaTa Ha TOJIYEH;

® unmepnpemupa TaOIUYHU U rpadUUHU JaHHU 32 (PU3UYHM CBOICTBA Ha BBIVIEBOAOPOAU C
IIpaBa BBIVIEPOJIHA BEPUra OT XOMOJIO)KHUTE PEIOBE HA AJIKaHU, AJIKEHU U aJIKWHH;

® 00sCHA6a YyYaCTUETO HA BBIJIEBOJOPOANUTE B 3AMECTUTEIHU U IPUCHEAUHUTEIHU PEAKIIUU C
TEXHHUSI CTPOEK;

® u3pasaea C XUMHYHHM YPAaBHEHMs B3aMMOJICHCTBMETO Ha alKaHUTE C XaJIOreHW (XJIop U
6pom);

® npocHO3Upa X0/1a Ha B3aUMOJIEHCTBUETO HA XaJIOTE€HU C aJIKaHU C Pa3KJIOHEHa CTPYKTYpa;

® u3paszsiea ¢ XMMUYHU YPAaBHEHHs OCHOBHUTE €Talll HAa BEPUIKHO—PAJUKAIOBOTO 3aMECTBAHE
IIPY METaH — HHUIMUPAHE, Pa3BUTHE U NIPEKPATsABAaHE Ha MPOLIECa;

® u3paszfiea ¢ XUMUYHM YpaBHEHHS IMPUCHEAUHSIBAHE Ha BOAOPOJ, BOJA, XaJOT€HOBOJOPO/IH,
XaJIOT€HU KbM HEHACUTEHU BBIIEBOJAOPOIN — AIKEHHU U LIUKIIOAJIKEHH;

® 005CHA6a XO/1a HA pEaKIMATa Ha IPUChEANHABAHE KbM AIKEHH C HECUMETPUYHO 3aMECTEeHa
JIBOIHA BpBb3Ka U MpeICcKa3Ba MPOAYKTa, KOMTO CE MoIy4aBa B IO-TOJISIMO KOJIMUYECTBO;

® u3paszfiea ¢ XUMUYHU YPaBHEHUS OKHCIIEHUETO Ha aJIKEHU U IIUKJIOAIKEHH,

® u3paszfiea ¢ XUMUYHU YpaBHEHHS MOJIMMEpPHU3allvs Ha aJIKeHU U BUHWJIOEH3EH (CTHPEH);

® u3paszfiea ¢ XMMUYHH ypaBHEHUS MPUCHEIUHIBAHE HA BOJA, XaJIOT€HOBOAOPOIN U XaJIOT€HU
KBbM QJIKUHH;

® u3pazsiea ¢ XMMHUYHU YPaBHEHMs B3aMMOJECHCTBHETO HA AJKWHU C KpailHa TpOWHA Bpb3Ka
ChC CUJTHU 0a3u (HaTpueB aMUJ, HAaTPUEB XUAPU);

® naaHupa XMMHUYEH EKCIIEPUMEHT 3a II0JIy4aBaHE M JIOKAa3BaHE Ha CBOICTBaTa Ha €TEH U
€THH, KaTO KOHCTpyHpa MOAXOAsIla anaparypa,

® u3paszfiea ¢ XUMUYHU YPaBHEHMS PEaKIMUTE Ha eIeKTPO(UIHO 3aMeCcTBaHe (XaJloreHUupaHe,
cynpoHupaHe ¥ HUTPUPAHE) TP aAPOMATHUTE BBIJICBOJAOPOAM — OCH3€H U
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MOHOAQJIKHJIOCH3CHH;

® u3paszsea ¢ XAMUYHO yPaBHCHHE OKHCIICHHUE HA TOJYEH;

® Kiacuguyupa 3aMECTUTEIUTE B APOMATHUTE CUCTEMU KAaTO aKTHBHPAIIU M J€3aKTHBHPAIIU
(0-, p- LI M-OPHUCHTAHTH);

® onucea ChCTaBa HA MPUPOJIHHA U3TOYHHIIN 32 TIOJTyYaBaHEe Ha BBIJICBOIOPOJIH;

® onucea MPOIECUTE HA TCPMUYCH M KATAJIMTUYCH KPEKUHT TPU BTOpUYHATA MpepadoTKa Ha
HedTa;

® 13K@36a MHCHHUE W 3alllUTaBa MO3UIUS 10 JUCKYCHOHHH TEMH, CBBP3aHU C M3IIOJI3BAaHE Ha
MPUPOTHUTE PECYPCH;

®  u30posiea IPWIOKCHUS HA BBIIICBOJIOPOIN B MPOMHIIICHOCTTAa M B OMTa Ha XOpara.

3. Ipou3Boanu Ha
BBIJIEBOIOPOINTE

3.1. Xa/10reHonpou3BoAHH ® Knacuguyupa XaroreHONPOU3BOJHUTE Ha BBIVIEBOJAOPOJUTE CIOPE] BHAAa Ha XaJIOT€HA, | ® eIMMUHUpPaHE
BU/Ia HAa BBIJIEBOJAOPOIHUS OCTAThK U OpOsl Ha XaJIOTEHHUTE aTOMH, ® CHAaHTHOMEPHU

e naumenysa cpriacHo npasunata Ha [UPAC xanoreHonpon3BoaHN Ha BBIVIEBOAOPOJUTE NIPU
JajieHa CTpyKTypHa (popmyia 1 o6paTHo;

® nHa306a6a C TPUBHAIHA HAMMEHOBAHMSA XaJOI€HONPOM3BOJHU C IMPAKTHYECKO 3HAYECHHE:
xyopodopm, ¢ppeoH 12, BUHIIXJIOPUT, ATUIXIOPU;

® u3pasasa CbC CTPYKTYPHU (OPMYIHM BH3MOKHU BEPHKHU M MO3MIMOHHU M30MEPH U ChC
cTepeoGopMysii €HAaHTHOMEPH Ha XaJOT€HOMPOM3BOAHM, CHABPXKALUIM /10 6 BBITIEPOAHU
aToma,

® pasepanuyasda BCPIDKHH, MO3HITHOHHH " IIPOCTPAHCTBEHU H30MeEpHU Ha
XaJ0r€HOPOU3BOTHHUTE,

® c8vp36a CTPYKTypaTa, MOJICKYIHATA Maca 1 BHJA HA XaJIOTCHA IMPH XaJOICHOIIPOM3BOIHUTE
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¢ pU3MYHUTE UM CBOMCTBA, KaTO U3I03Ba TAOIMYHO WM TpapUIHO peACTaBEHH JaHHU,

® u3pa3aea ¢ XMMHUYHH YpPaBHEHMS pEaKLUKd HAa MOHOXaJIOI€HOIIPOM3BOIHH C BOACH Pa3TBOP
Ha aJIKaJIHa OCHOBA, C aMOHSK MJIM aMUHH, C aJKaJIeH [IUaHU], C HATPUEBH allCTHIIMHUIH;

® u3passaea ¢ XUMUYHHU YpaBHEHHUS pPEaKUMU Ha €IIMMHUHHpPAHE HA XaJOr€HOBOAOPOJ OT MOHO-
U JUXAJIOrC€HOAJIKAaHU M IIPEACKa3Ba OCOKAaTa Ha Ipolleca B 3aBUCUMOCT OT CTPYKTypaTa Ha
IojIy4yaBalus C€ MNPOAYKT IIpH €IMMHHUpPAHE Ha XaJOr€HOBOAOPOA OT BTOPDHYHU H
TPETUYHHA MOHOXaJIOT€HOIIPOU3BOIHH,

® uspasaea C XUMUYHU YpaBHEHUS pPEAKIMUTE HA EJIEKTPOPHUIHO 3aMeCTBaHE MpHU
XaJoreHoapeHu (xjJopobeH3eH, OpoMoOeH3€eH) U KOMEHTUpPa e(eKTa Ha OpHUEHTUpaHe MpU
BBbBEXIaHE HA BTOPU 3aMECTUTE B MOJIEKYJIaTa,

® uspasaea C XVUMHUYHM YpaBHEHHS OCHOBHU JIaOOpaTOpHM METOAM 3a IIOJIydyaBaHE Ha
XaJOTCHONPOM3BOIHM  HAa  BBIJEBogopomuTe  (B3auMojeiicTBHE HAa  HEHACHTCHHU
BBIVIEBOAOPOAM C XaJOreH WM XaJIOTEHOBOIOPOJ, B3aMMOACHCTBHE Ha €TaHONI C
OpomMoBOZI0pON);

® oyensea MPUIIOKEHUSA HA XaJIOT€HOIIPOU3BOIHN HA BBITIEBOJOPOANUTE B MPOMHUIIICHOCTTA U
OuTa Ha xXopara,

e auanusupa UHGOpMAIMs 3a €KOJIOTUYHU U 3/IpaBHU NMPOOJIEMH, CBBP3aHU C U3IOJI3BAHETO
Ha XaJIOT€HOIIPOU3BOAHU IIPH IIPOU3BOACTBO Ha IUIACTMACH,

®  0oKa36a 4pe3 KaUeCTBEHH PEAaKIIMU HAJTMYMETO Ha XaJIOTEH B XaJIOT€HOAIKAHH.

3.2. XuApOKCHIIHH e Knacuguyupa ankoxosn U (EHONM CHOpesl BHUJA Ha BBIVICPOJHHUS aTOM, NPH KOWTO €
NMPOM3BOAHU CBbp3aHAa XWJPOKCHJIHATA TpyNa; BHJAAa Ha BBIJIEBOJOPOJHUS OCTaThK M Opost Ha
XUJIPOKCUITHUTE TPYIIH; (beHokeng

e naumenysa cwvriacHo npasuiata Ha [UPAC ankoxonu u (eHonm mo nafeHa CTpYKTypHa GyHKIMOHATHI
¢dopmyna u o6paTHO; u3oMepu

® HaumeHyeéa C TPHUBHAIHUH HAUMEHOBAHMUSI XWIAPOKCHIIHM IIPOU3BOAHHU C IIPAKTHYECKO
3HA4YEHUE - eTUIICHIVIMKOJ, TJIMIEepOs, OEH3UIOB alKOXO0J,

MMOJTUKOHICH3AI M
ATKOKCHT




MNPOEKT BG051P0O001-3.1.04 ,,ITonoOpsiBaHe HA Ka4eCTBOTO HA 001I0TO 0Opa3oBaHue” = _\,\

»3a no-Kayecmeeno oopazosanue‘ E C@ l/‘

HpOGKWl’bI’I’l ce ocvujecmesiea ¢ qbuHchoeama I’lO()erl’la Ha

»» \fr-‘ &
Onepamusna npoepama ,, Pazsumue na wosewikume pecypcu’”, Lasermis: )
EBponencku cbios cvunancupana om Eeponetickus coyuanen gpono na Esponetickus cvio3 Esponencku couunaneHr GpoHg

Husecmupa ev6é éamemo bvoewe!

® u3paszisa ChC CTPYKTYPHU (POPMYIU BBH3MOKHH BEPH)KHH W TO3UIIMOHHU H30MEpPU U C
OdurrepoBu cTepeoopMyIId EHAHTHOMEPH Ha ATKOXOJIH;

® pasepanuyasa 1O AAJICHU CTPYKTYPHHU POPMYIU BUIOBE U30MEPH Ha AIKOXOIU U (PEHOH;

® (6vbp36a CTPYKTypaTa, MOJIEKYJIHATa Maca Ha alKOXOJUTEe W (PEHOIUTE C (PU3UYHUTE UM
CBOICTBa, KaTO M3MOJI3Ba TAOJIUYHU WK TpadUIHH JaHHH,

® KOMeHmupa BB3MOXKHOCTUTE 3a OOpa3yBaHE Ha BOJOpOJHA BPB3Ka NPH AIKOXOIHUTE U
(eHOUTE M OTPAKCHUETO HA TOBA CBOWCTBO BHPXY (DM3MYHUTE UM CBOWCTBA,;

® (paeHsAsa KHUCETMHHO-OCHOBHUTE CBOWCTBAa Ha ajKOXOJUTEe M (PEHOIHTEe W H3pas3siBa C
XUMHUYHU ypaBHEHUS AUCOIUAIMATA HAa ()EHOIU BB BOJIEH PAa3TBOP;

® KOMeHmupa CTaOMIIHOCTTA Ha AIKOKCUIHUTE U (EHOKCUIHUTE AaHUOHH;

® u3paszsiea ¢ XMMUYHH ypaBHEHUS B3aMMOJCHCTBHETO Ha aTKOXOJIUTE U (PEHOIHUTE C alIKaTHU
METald U C TEXHHU XUAPOKCUIH;

® u3pasaea ¢ XMMUYHU YpaBHEHHs peakuuTe Ha 3amecTBaHe Ha —OH rpymnara B ankoxomiure
C XaJIOTEHOBOJIOPOJ, ecTepu(HKas C HEOPraHWYHU KHCEIMHH - a30THA W CsApHAa,
JIEeXUpaTanvs U OKUCICHNE Ha TbPBUYHH U BTOPUYHH aJIKOXOJIH;

o xomewmupa e(peKTa Ha aKTHBHpPAHE W OPHCHTHpPAHE TIPH BBHBEXKIAHE HA OpPOMHU
3aMECTHUTENH B apOMAaTHOTO PO TpH (PeHOT,

® gHamu3upa TEKCTOBE OT pa3NuYHd HWHQPOPMAIIMOHHM M3TOYHHUIIM BBB Bpb3Ka C
(U3HONIOTHYHOTO ACWCTBHE U yMOoTpedaTa Ha METaHOI, eTaHod, 1,2-etananon (aHtudpus),
TJIUIEPOJ, HUTPOTIUIIEPHH (EKCIIO3UB, ChPICYHO JIEKApCTBO), EHOT,;

® IaHUpa W U36bpuiea XUMUYEH EKCIIEPUMEHT 3a pa3rpaHruaBaHe Ha EJIHOBAJICHTHU U
MHOTOBQJICHTHU QJIKOXOJIM Ype3 Ka4eCTBEHH PEaKIUH.

3.3. KapOonninn ® xnacuguyupa KapOOHUIHM ChEeOUHEHHS cropel (YHKIMOHATHATA Tpyla W BUJa Ha
CheUHEHHSA BBIIIEBOIOPOHUTE OCTATHIIH;

e naumenysa cwriacHo npaswiata Ha [UPAC macTHHM ¥ apoMaTHU aleXUd M KETOHH IO
JazieHa CTpyKTypHa ¢popmMyna u 00paTHo;
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® 1371071364 TPUBHAIHU HAUMEHOBAHUS HA KApOOHWIHH ChEJIMHCHUS, TIO3HATH OT MPAKTHUKATA
—(opmannexun, areTanexu, aleToH, OeH3aIAeXu/I;

®  pazepanuuasa ATNEXUIAUTE U KETOHUTE KaTO KOHCTUTYIIMOHHH (()YHKIIMOHATIHH) H30MEPH;

® uspassea C XVUMHYHH YPaBHEHUS XapaKTCpHH CBOWCTBA Ha alJIeXUId M KETOHH —
NPUChEIMHIBAHE KbM KapOOHMIIHATA TPyIa Ha [IMAHOBOAOPO/I, OKKCICHHE Ha aliAeXuau (110
KapOOKCHITHU KUCEJIMHN) M PEAYKIHS (0 AIKOXOJIHN ), PEAKIUH, 3aCsATaIU BHIIICBOIOPOTHHUS
OCTaThK (XaJIOTeHUpaHe);

®  NIAHUPA U U36LPUIEA SKCTICPUMEHTH 32 pa3lInYaBaHe HA AJEXHUIA OT KETOHH.

3.4. KapOOKCHJIHU KHCEeTHHH ® pasno3nasa u Kiacuguyupa MacTHU U apOMaTHU KapOOKCUIIHU KHUCEJINHHY; e xapOOKcHJIaTeH HOH

e naumenysa cbriacHo npasunata Ha [UPAC macTHU 1 apoMaTHU KapOOKCHIIHU KHUCEIHHHU 10
Ja7ieHa CTpyKTypHa ¢popmysa u oOpaTHO;

® Haumenyéa ¢ TPUBUAIHU HAaMMEHOBAHUS KapOOKCHIIHU KUCEJMHM C MPAKTHUECKO 3HAYEHUE
—olleTHa, OEH30€Ha, CTEapUHOBA, MAJIMUTHHOBA, OJICMHOBA;

® u3paszfea cbC CTPYKTYpHU GOPMYIU BH3MOKHU BEPUKHU, MTO3ULUOHHHU, EHAHTUOMEPH U T-
JMacTepeoMepH Ha KapOOKCUIIHUTE KUCEINHY;

® u3pasaea ¢ XMMUYHU YpaBHEHUS B3aUMOJIEHCTBHETO Ha KapOOKCHIIHU KHCEIMHU C aKTUBHU
METaJIi, OCHOBHH OKCHU/IM, OCHOBHU XUAPOKCHIU U COJIM Ha MO-CJIa0K KUCEINHHU;

® u3paziea C XUMUYHU YpaBHEHUS peaklUH, CBBbp3aHM C KapOOKCWIHATa rpyma:
B3aMMOJICICTBHE C aJIKOXoNu (ecTepudukanus), 3aMecTBaHE Ha XUAPOKCUIIHATA Tpyma
(mexuapatanus OO aHXUAPUI, B3aUMOJAEHCTBHE ¢ (HPOCPOPHM XaOTEHHIU, C aMOHSAK H
aMUHH);

® u3paziea C XUMUYHHM YpaBHEHHUS pEakLUH, 3acsraiiyd BbIVIEBOAOPOJHHUS OCTaTbK —
MOJTy4yaBaHe Ha 0-XaJIOT€HKapOOKCHIIHU KUCEINHH;

® u3pasaea ¢ XMMUYHHM YpaBHEHHs 3aMECTUTENHH pPEeaKkIUH MpPH apoOMaTHUTE KapOOKCHIIHU
KHCEJIMHY (XaJIOTCHUPAHE);
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® onucea OWOJIOTMYHOTO 3HAYCHHE HA JBJITOBEPHIKHUTC HACHUTEHH M HCHACUTCHH MAacCTHHU
KapOOKCHITHU KUCEIINHU;

® onucea oleTHOKKCeIaTa GepMEHTAIUS KATO METO/I 3a MOJy4aBaHe Ha OIETHA KUCCITUHA;

®  onucea NMPUIOKEHHsI HAa KAPOOKCUITHUTE KUCEIHMHU B OMTa Ha XOpara.

3.4.1. IlpousBoaHu Ha ® Knacuguyupa NPOM3BOIHMTE HA MACTHM M aPOMATHU KApOOKCHJIHHM KHUCEIMHHM — COJIH, | ® QHXUIPHI
KapOOKCHJIHUTE aluIXaJl0r€HU N, aHXUIPUIH, €ECTEPU, AMUIHN U HUTPHIIH, ® AIUIIXaJIOTCHU]
KHCCJTUHHA e naumenyéa cwriacHo npaBuiata Ha [UPAC npou3BoJHM Ha MAacTHM M apOMaTHU | e aMu[

KapOOKCUITHU KUCEIIMHU TI0 JIaJieHa CTPYKTypHa hopmyiia u oOpaTHO;

® u3paziea C XUMUYHU YpaBHEHHUS XapaKTepHUTE CBOWCTBA HAa NPOU3BOJHHUTE Ha
KapOOKCUITHUTE KUCEIIMHU — XUAPOIN3a, alIKOXO0IN3a, aMUHOJIH3a;

® u3pa3sa6a C XUMUYHU YPABHEHHSI OCAITyHBAHETO HA €CTEPUTE M B YACTHOCT HA Ma3HUHUTE.

3.4.2. Kap6okcuianu e naumenysa cbriaacHo npasmiara Ha [UPAC macTHU M apoMaTHU 3aMeCTEHU KapOOKCHUIIHU
KHCEJUHH ChbAbPIKALIM, H KHCEJINHY 110 J1aIeHa CTPYKTypHa (hopMyiia 1 00paTHo;

Apyra gpyHKUHOHATHA ® Ha306asa ¢ TPUBUAJIHU HAUMEHOBAHUS 3aMECTEHU KapOOKCHIIHU KUCEIMHU ¢ OMOJIOIMYHO U
rpyna MPaKTUYECKO 3HAYEHUE — CAIIMLIMIIOBA, MJIEYHA, IUMOHEHA, OKCAJIoBa, BUHEHA,

® KoMenwmupa BIAVSHUETO Ha JOMbIHUTENHATa (yKIMOHAJIHA Ipyla BbPXY KHCETUHHOCTTA Ha
KapOOKCHIIHUTE KUCEINHHY;

® u3paziea C XUMHYHU YypaBHEHUS XapaKTepHH CBOWCTBA HAa 3aMECTEHMTE MAaCTHU
KapOOKCUJIHU KHUCEJIMHU — KHCEJIMHHH CBOMCTBAa, pEeaklMd Ha 3aMeCcTBaHE (XaJoreH c
aMHHOTPYIIA), PeaKLUUU Ha eMTUMHHMpaHe (IexuapaTtanus Opu 3-XUIPOKCUKAPOOKCHIIHHUTE
KHCETINHH);

® u3paszsiea C XMMUYHU YPAaBHEHMs B3aMMOJCHCTBMS Ha CAIMIMIOBA KHCEIMHA C aJKOXOJ B
KHCEJIa CPEA U C OLETEH aHXUAPU] (IIPOMMIIUIEH METOJI 32 IT0JIy4aBaHE Ha aclUpUH);

® uspassea ¢ XWMWUYHH YypaBHEHHS IPEBpPBIIAHE OT BHIA: IPOIAHOBA KHUCETHMHA —> 2-
XJIOPONIPOIIAHOBA KHUCEJIMHA —> 2-aMHUHOIIPONIAHOBA KHCEIMHA.
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® gHaIU3Upa NAHHU OT Pa3INYHU WH(DOPMAIMOHHW W3TOYHUIM M TPEICTaBs MPWIOKCHUS B
MPOMUIIICHOCTTa W OWTa HA THUIWYHU TIPEICTABUTEIN HA 3aMECTCHUTE KapOOKCHITHH

KHUCEJINHY;
® nIgHUpa EKCIEPUMEHT 3a pas3iinyaBaHe Ha (eHos, OSH30€Ha KHCeNIWHA W CaIHINIOBA

KHCEJIMHA.
3.5. AMunH ® Knacuguyupa aMUHUTE CIIOpE]] BUJA HA BBHIVIEBOJAOPOJHUTE OCTATBIM M CIOPE] CTENEHTa

Ha 3aMEeCTBaHe Ha a30THUS aToM;

e naumenysa cbriaacHo mnpaBwiatra Ha [UPAC macTHu W apoMaTHH aMHHU 10 JajieHa
CTpYKTypHa ¢hopmyia u oOpaTHO;

® (paeHsAsa OCHOBHUTE CBONCTBAa Ha alKWIaMUHU (I'bPBUYHU, BTOPUYHHU, TPETUYHH) U
aQHWJIUH,

® u3pazfea ¢ XUMUYHU YPAaBHEHHS 3aMECTUTEIHU PEAKIIMU HA aMUHU C XaJIOT€HOAIKaHU;

® @gHanu3upa AAHHU OT PA3JIMYHU M3TOYHHUIIM 32 MPUIOKEHUETO HA aHWUJIMHA KaTO CYpOBHHA
IIpU MPOU3BOJICTBOTO Ha Oarpuia U JeKapCcTBEHHU IpernapaTy,

® onucea €KOJOTUYHUTE U 3[I[paBHUTE MPOOJIEMHU, CBHP3aHU C MIPIIIOKEHUETO HA AaMUHH;

® KOMeHmupa €KCTIEPUMEHTH 3a BIMSHUETO Ha pH BBpXY pa3TBOPUMOCTTA HA AMUHHTE.

4. IIpupoaHu OPraHuYHHU

CheTHHEHHS
4.1. AMHHOKHCEJHHH H e Kiacuguyupa MaCTHU aMMHOKAapOOKCHJIHM KHCEIMHM B 3aBUCHUMOCT OT B3aUMHOTO | ® TENTHIHA BPb3Ka
Oearbuu pa3nosokKeHue Ha ABeTe (yHKIMOHAIHY IPYNU —OL U 3-aMHUHOKUCEIINHH; e OuUMONISIpeH HOH
e naumenyga cvriacHo mnpasuiata Ha [UPAC macTHH aMHUHOKapOOKCHIIHM KHCEJIHMHHU 1O | ®  HM30€JEeKTpUYHA
JlajieHa CTpykTypHa opmyina u oopartHo; TO4YKa
®  13n0/1364 TPUBHAITHUTE HAUMEHOBAHUS HA HAKOU IPOTEMHOI€HHU aMUHOKHUCEINHHY, ® KCaHTOIPOTEHHOBA
e wusobpasssa ¢ OumepoBu crepeoPopMyad KOHPUrypauusaTra Ha TMPUPOJHUTE O.- peaknus
aMUHOKHUCEINHHU, e OHMypeToBa peakius

® onucea MbPBUYHA, BTOPUYHA U TPETUYHA CTPYKTYpa Ha OENTHIINUTE;
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® (6vp36a CTPYKTypaTa Ha aMUHOKApOOKCHITHUTE KUCETUHH ¢ (PU3UYHHUTE UM CBOICTBA, KaToO
U3I10J13Ba TAOIMYHY U TpaQUUHU TaHHH;

® 005CHA6a KUCETMHHO-OCHOBHUTE CBOWMCTBA Ha 0-aMUHOKHCEJIMHUTE C B3aUMHOTO BIIUSHHE
Ha (pyHKIIMOHAIIHUTE FPYIH;

® onucea OTHACSHETO HAa O-aMHUHOKHCEIWHUTE B pa3TBOp ¢ pasnuuno pH u odegunupa
HNOHSTUSTA N30€JIEKTPUYHA TOUKa U OUIOJISPEH HOH;

® u3passea C XVUMHUYHM YpaBHEHUS XapaKTepHU CBOWCTBA Ha 0-aMHUHOKapOOKCHIIHUTE
kucenunu (B3aumoseiicteue ¢ Na, NaOH, HCl, CH3OH) u o6pa3yBaHe Ha JMIIECHTUANA ChC
ChIllaTa WU C Ipyra o-aMUHOKHUCEJINHA;

® aHanusupa TEKCTOBE 32 OMOJOTUYHOTO 3HAYCHHE Ha 0-aMUHOKApOOKCUITHUTE KUCEITUHH;

e npoyuea W aHaIM3Mpa HMHGOpMAIMS 3a HAJIMYUETO HA AaMUHOKHMCEIMHH B XpaHM U
XPaHUTEIIHUA T00ABKH;

® 00Ka36a EKCIIEPUMEHTAIHO HAJIMYMEeTO Ha aMUHOKApOOKCUJIHM KHCEIMHU U OeNnThLU B
XPaHUTEITHU MPOAYKTH - KCAHTOIPOTEHHOBA U OMypeTOBa peaKiii;

®  nuaHupa U U3ebpui6a eKCIEPUMEHTH, CBbP3aHHU C JICHATypalus U Koaryjaanus Ha OelThLu.

4.2. Boriexuaparu ® Knacuguyupa MOHO3axapuau 1Mo Opos Ha BBIVIEPOJHUTE aTOMH U BUAA Ha (PYKLIHOHAIHUTE e ajgjgo3a
Tpymy, e KeTo3a

® Kaacuguyupa BBIIEXUIPATH 110 OpOosi HAa MOHO3aXapHIHUTE OCTAThIIM B MOJIEKYJIaTa,

e naumenyéa cvriacHo npasuiara Ha [UPAC MoHO- m au3axapuau mo JajieHa CTPYKTypHa
dbopmyra u 00paTHo;

® u300pasaea AUMKIMYHU M TNPBCTEHHM (POpPMHU HA MOHO3aXapuIUTe Ype3 CHOTBETHHUTE
crepeoopMynu (MPOeKIUOHHU Gopmynu Ha Puiep u popmynu Ha Xaybpha);

e pasznuuasa o- v B-cebp3Bane, 1,2-, 1,4- u 1,6-cBbp3BaHe;

® u3pazfiea C XUMUYHU YpaBHEHHUs peakLUHWHWTEe Ha MOHO3axapuaud B OTBOpeHa Qopma
(okucneHne W peAayKlus, MPUCHhEIUHSBAHE Ha I[MAaHOBOAOPOJ) M B IUKIMYHA (opma
(ecTepudukarys);

11



MNPOEKT BG051P0O001-3.1.04 ,,ITonoOpsiBaHe HA Ka4eCTBOTO HA 001I0TO 0Opa3oBaHue” = _\,\

»3a no-Kayecmeeno oopazosanue‘ E C@ l/‘

HpOGKWl’bI’I’l ce ocvujecmesiea ¢ qbuHchoeama I’lO()erl’la Ha

»» \fr-‘ &
Onepamusna npoepama ,, Pazsumue na wosewikume pecypcu’”, Lasermis: )
EBponencku cbios cvunancupana om Eeponetickus coyuanen gpono na Esponetickus cvio3 Esponencku couunaneHr GpoHg

Husecmupa ev6é éamemo bvoewe!

® (CpasHAGa HUILIECTE U LENIYJ03a 110 CTPYKTYpa U CBOMCTBA,

® onucea Pa3sNpPOCTPAHEHUETO M NPUJIOKEHUETO Ha LEeNyso3aTa M HUIIECTeTO B OuTa U B
IIPOMMIIIEHOCTTA;

e npoyusa u aumanuzupa MHGOPMAIUS 32 U3MOJI3BAHETO HA BBIJIEXUIPATUTE KATO CHCTaBHA
4acT Ha XpaHUTE U KaTo XPaHUTETHH J100aBKH,

® 00cvicOoa EKOJOTWYHH TPOOJIeMH TPH MPOU3BOACTBOTO Ha XapTUs HM KOMEHTHPA

HE00XO0JMMOCTTa OT PELUKINPAHETO i,

nilanHupa eKIepuMEHT 3a pa3InvaBaHe CTpOeka Ha TIIoKo3a U (PpyKTo3a;

U36bpUI6a EKCIEPUMEHTH 32 KQUECTBEHO JIOKAa3BaHE Ha BBIVIEXUAPATHU B XPaHU U HAIIUTKH.

4.3. Mazuunu. CanyHu. onucea CbCTapa, CTPOeKa U (U3NYHUTE CBOMCTBA HA Ma3HUHUTE (HACUTEHHU U HEHACUTEHN);

CHHTETHYHH MHeIH u3paszsnea ¢ XMMUYHU YpaBHEHUsSI CBOMCTBA Ha Ma3HUHUTE (OcammyHBaHe, peecTepuduKaus,

BelllecTBa XUJPUPAHE);

C6bp36a CBOWCTBATA HA MA3HUHUTE ChC 3HAYEHUETO U MPAKTUYECKOTO UM IIPUIIOKEHHUE;

® 00sCHA6a XWAPOJM3aTa HA TU- U TOJIM3axapuan, €CTepU, Ma3HUHU U OeNThIIN;

® npoyuéa W ananuzupa MHGOpMauus 3a OMOJOTMYHOTO 3HAUeHHE Ha ®-3 U ®-6 MacTHHU
KHCEJIMHY;

® (pasHAGa TIO ChCTAB, CTPOEK U U3MUBHO JIEUCTBUE CAllyHU U CUHTETUYHU MUEIIHU BEILECTBA
(CMB);

® onucea 3paBHU U €KOJOTHYHU MTPOOJIEMHU, CBBP3aHH C U3IOI3BaHETO Ha canmyHu 1 CMB;

® y3c1e0sa eKCIEPUMEHTATIHO cBoicTBa Ha canyHu u CMB.

4.4. BuraMunu ® (c6vp36a CTpyKTypara Ha BUTaMHH C, BUTaMuUH A ¥ BUTaMHH D ¢ pa3TBOpuMOCTTa UM BBHB
BOJIa U B OpraHUYHU PAa3TBOPUTEIIN;

® onucea GMOJOTUYHOTO 3HAUYEHUE HA BUTAMUHUTE 32 )KUBUTE OPraHU3MU;

® 0JoKa36a €KCIIEPUMEHTAIHO HAIU4YueTo Ha BUTaMHH C B HAaIIUTKH,

® npoyusea W ananusupa UHQOpPMAIMS 3a 3HAYEHHETO M M3MOJ3BAHETO HA BUTAMUHUTE U
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3/IpaBHUTE MPOOJIEMH, TOPOJICHN OT HEJOCTUTA UM U OT IIPEKOMEpHaTa UM yroTpeoa.

S. HommepHu

MaTepUuaJIu —
IJIACTMACH, Kayqyly H
BJIaKHA
5.1. IlmacTmacu ® onucea u cpasensea MPOLECH Ha ITOJIUMEPU3ALH U IOJIUKOHICH3aUs;
® onucéa CbCTaBa Ha IOJMMEPH U OCHOBHM BHIOBE IIIaCTMacH — IIOJHUETHUIIEH,
ITOJIMIIPOIIUJICH, ITOJIMCTHPEH, MOJIMBUHHMIXJIOPU I, MMOJIMAKPHJIOHUTPHII,
MOJIMMETHIIMETAKPHUIIAT, ITOJTHAMHUIH,
®  KOMeHmupa €KOJOTUYHU MPOoOJIeMH, CBbP3aHH C U3MOJI3BAHETO HA IIACTMACH;
® apeymenmupa HeOOXOAMMOCTTA OT pa3/eHO ChbOMpaHe Ha MIaCTMACH;
e u3zemuya W TpeAcTaBs HHPOpManuUs OT pa3IUYHU M3TOYHHIM 32 MPUIIOKEHUETO Ha
IJIACTMAcUTE B ChBpEMEHHAaTa NPOMUIIUIEHOCT U OUTa Ha Xopara.
5.2. Ilpupoaen u ® KIacuguyupa BUOBETE KayyyK KaTo MPUPOJIEH U CUHTETUYEH;
CHMHTETHYCH Kay1yK ® onuceéa OCHOBHUTE MPOLETYpPH NPH JOOMBAHE HA €CTECTBEHHUS KayuyK;

npoyuea v npedcmass MUHPOPMaLUS OT Pa3IMYHU U3TOUYHUIIM 3a MPUIIOKEHUETO Ha KaydyKa
U Kay4yKOBHUTE M3JIENIMsl B ChBPEMEHHATa MPOMHIIUIEHOCT U OUTa Ha XopaTa.

Kaacuguyupa BIaKHaTa KaTo MPUPOIHH, U3KYCTBEHU U CHHTETUYHH;

cpasHsA6a CBOWCTBATA Ha Pa3JIMYHU BUJIOBE BIIAKHA,

C6bp36a CBOWCTBATA HA BJIAKHATA C IPUJIOKEHUETO UM B CbBPEMEHHUS JKHUBOT;

uzenuya u npeocmaes WHPOpPMALUS OT pa3IMYHU H3TOYHUIM 33 TPUIOKEHUETO Ha
XUMUYHUTE BJIaKHa B TEKCTHJIHATa MPOMULUIEHOCT M 32 XWTUEHHUTE u
TOIJIOU30JIALIMOHHUTE UM CBOMCTBA.

5.3. XUMH4YHH BJIaKHA
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EBponeincku coynaneH GpoHAa

[ XOPAPUYM 3A MOJAYJIA

bpoii uacose 3a uzyuasane na mooyn xumusa Ha op;anuyHume eeujecmea 8 12. knac, nvpeu yueden cpox — 72 uaca.

Ilpenopvuumenno paznpedenenue na uacoseme:

3a HOBHU 3HAHNS 10 40 yaca ~55%
3a nperoBop u 00001IeHHE 10 4 yaca ~ 6%
3a npakTH4ecKkH AeiHOCTH (1adopaTopHu He N0-MAaJIKO oT 24 ~32%
yHpa:KHeHH s, MPAKTUKYMH, TUCKYCHH, yaca

nedaTH, CeMUHApPH, Y4eOHH eKCKYpP3HH,
paboTa o NpPOeKTH H JP.)

3a KOHTPOJI M OLlEHKA (B T.4. M 32 U3X0JAHO a0 4 yaca ~ 6%
HHUBO)

Y4eOHHTE YacoBe 3a MPAKTUYECKU AEMHOCTH, 1a00paTOpHU yIpaKHEHUS, y4eOHH €KCKYpP3UU U Ap. BKIIOYBAT U CIEIHUTE JIa0OpaTOPHU pabOTH U MPAKTUUECKH

JIEHHOCTH IO MOOYI Xumus Ha opeaHudYHUume eewecmeda.
Onpedeﬂﬂne HA MoJieKyinama qbopMlea HA OpeaHUu4YHo CbeOUHeHue no OAHHU OM eleMEeHMeH AHAIU3.

H3cnedsane ceolicmeama na KapOOKCUTHU KUCETUHU.

Excnepumenmanto uzcnedsane Ha CmpyKkmypama u c80UCmMeama Ha MAasHUHUmMe.
okazeane na evenexudopamu 6 Xpanu u HANUMKU.

Uscneosane enuanuemo Ha pasnuyuHu pakmopu bpxy CMpyKmypama na benimuvyume.

SN R

Hszcneodsane ceoticmeama Ha aikoxoiu (eaHOG(lﬂeHl’)’lHu u MHOZOGCUIGHMHM) U KavecmeeHono um pasno3nasane.
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Husecmupa ev6é éamemo bvoewe!

HpaKTI/I‘-IeCKI/ITC HeﬁHOCTH, J'IaGOpaTOpHI/ITe YIIpa>KHCHUA, y‘IeGHI/ITC CKCKYpP3UHU U Ap. MOTaT Jia €€ IJIaHUPAT KbM CbOTBETHUTC TEMU WUJIA [1d CC 000c00sT 11010
Q)opMaTa Ha y‘Ie6HI/I MPAaKTUKYMH B IIOAXOIAAIIIO BpEME.

[ OLHEHSBAHE ]

OneHsBaHETO HA 3HAHUATA U YMEHMSTA HA YYCHULIUTE € B CbOTBETCTBUE C NIPEABUICHUTE B IIpOrpamMara O4akBaHU Pe3yJTaTH U JEHHOCTH.
Y4eHUuKbT TpsIOBa MPEeIBAPUTEIHO J1a € HHPOPMUPAH 32 KPUTEPUUTE U CHCTEMATa 3a OLEHSBAHE HA MOCTHKEHUSTA MY.

Cvomnowenue npu popmupane na cpouna u 200UUIHA OUEHKA:

Texkymu oeHKH (0T YCTHH, OT NMCMEHH M OT NPAKTHYEeCKH M3NTUTBAHUA) 40%
O11eHKH 0T KOHTPOJHU Pa6oTH (B T.4. U 32 U3XOTHO HHUBO) 30%
OueHKH OT APy JedHOCTH (10MAIIHU PadoTH, J1a00paTOPHH yNnpaxHeHus1, cemunapu, | 30%
paboTa o NpoOeKTH M JIp.)

[ JEMHOCTHU U MEKJTYIPEJIMETHHU BPH3KH ]

YueOHara mporpamMa 3a MOAYJla Xumus Ha opcanHudHume eeujecmea OCUTypsABa BB3MOKHOCT Ha YYCHHIOUTC Oa pas3lIrupiaT U 33)1’[))'[60an 3HaHHUATa 3a
OpTaHUYHUTC BCHICCTBA U PCAKIUUTC, B KOUTO TC YyUACTBAT Bb3 OCHOBA HAa CHBPCMCHHHUTC TCOPUU 3a CTPOCIKA Ha BCHICCTBATA U XMMHUYHATA BPBHB3KA. Tosa
O3Ha4YaBa U3JUTIaHC HAa KaYCCTBCHO HOBO HMBO 3HAHUATA U YMCHHATA 34 cneun@quaTa 3a OpraHM4YHaTa XUMHUA CUMBOJIMKA OTHOCHO:. ChCTABSIHETO HA XUMHYHHU
q)OpMyJ'II/I M HaMMCHOBAHUsI, I'PYIIMPAHCTO HA OPraHMYHM CHCIAMHCHMS B XOMOJIOKHHM PEJIOBE;, CHCTABJIHECTO M HAMMCHYBAHECTO Ha M30MEpPH, O3HAYABAHETO C
XUMHWYHU YPaBHCHHA HAa BAXXHU XUMHWYHU CBOICTBA Ha KJIaCOBE OpraHu4YHU CbCIAWHCHHA. Or YUCHUIIUTE CC OYaKBa Jia MPOABAT KIIIOYOBU YMCHUA 3a: CbCTAaBAHC
" pa3syuTaHC Ha CXEMH, U3Pa3daBallA (I)I/I3I/I‘-IHI/I 1 XMMHYHHU CBOMCTBa Ha OpraHh4YHU CBCAUHCHUSA; CJIOBCCHO WJIN CXECMATUYHO OIMMCAHUC Ha NPHIIOKCHUCTO Ha
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BaXXHH 3a HpaKTI/IKaTa OpFaHI/I‘-IHI/I CbCAMHCHUS, aHAaJIU3 Ha JaHHU OT TCKCT, Ta6JH/IIII/I, Fpa(l)I/IKI/I, III/IanaMI/I, I/IH(bOpMaIII/Iﬂ OT BUACO- U MGIII/If/'IHI/I NU3TOYHUIIU 3a
€KOJIOTMYHH MPOOJIEMH, 32 U3IOJI3BAHETO, (PHU3UOJOTHIHOTO U OMOJIOTMYHOTO JACHCTBHE HA OPIraHUYHHU ChCIUHCHHMS.

ChappkaHHETO Ha MOJyJa W3MCKBA OCBIIECTBSIBAHE HAa pa3HOOOpa3Ha IO CBOSITa CHIIHOCT EKCIIEpUMEHTalHa paboTa, CBBbp3aHa C IMONIy4YaBaHEe U
MN3CJIICABAHC CBOﬁCTBa Ha OpFaHI/I‘IHI/ITC CbCAUMHCHUA, TAXHOTO pa3n03HaBaHe 1 OJOKas3BaHC. TOBa Haco4YBa BHUMAHUCTO KbM YC’I)B"I)pHIeHCTBaHe Ha YMCHI/ISITa Ha
YUCHHIIUTE 3a: U3BBPIIBAHE HA HAOIIOJCHUS, M3MEPBAHUS M PETUCTPUPAHE, aHAIIU3 U MPEJCTaBSIHE B PA3IMYCH BUJ Ha MOJIYYCHUTE NaHHU, POpMyJIMpaHe Ha
W3BOJIM; TOTOBHOCT 3a CIla3BaHEe Ha MpaBHiiaTa 3a Oe3ormacHa jadopaTopHa padoTa 3a ona3BaHe Ha COOCTBEHOTO 3][paBe | 3/IpaBeTo Ha Apyrute. [Ipensuxaa ce u
dbopMupaHe Ha yMEHHs OT MO-BHCOK PaHT 3a CaMOCTOATEIHO IJIaHHpPAHE M OCHIIECTBIBAHE Ha €KCIIepUMEHTallHa padoTa mo 3aaaneHa nen. Cneuudukara Ha
OpraHMYHaTa XUMHS JaBa BB3MOXKHOCT M 3a (popMHpaHe Ha YMEHHs 32 KOHCTpyHpaHEe Ha pa3HOOOpa3HU IO BHJ €KCIEPUMEHTAJIHH amapaTypH, KaTo Te3u
YMEHHMsI BKIIOYBAT KaKTO KOHCTPYUpPAHE Ha MO-TIPOCTH amapaTypu 3a MO3HATH MPOIIECH, TaKa U CXEMATHYHO MpeJCTaBsHEe M pa3dupaHe Ha MPUHIIMIA HA paboTa
Ha IMO-CJIOKHU anapaTypI/I 34 XUMHWYHHU HpOHGCI/I B 6I/ITa NI HpOMI/IHIJ'ICHOCTTa.

3HauMTENHA YacT OT MPEIBUICHUTE OYaKBaHM PE3yATaTH B MOJyJia ca CBbP3aHU C MPOydYBaHe, MOJAOOp M aHanu3 Ha WH(OpMalUS OT Pa3IUYHU
W3TOYHUIIM U TIPEJICTABSIHETO W MO MOJXOJAI] HAYWHHM, KOETO M3MCKBA M PA3IMUYHU METOAM, CPEICTBa U (OPMHU Ha OpraHu3alus B Mpoleca Ha oOydeHHE.
[IpumepHuTE OYaKBaHM pPE3yIATaTH B Ta3W HACOKAa ca CBbP3aHU C MPUPOIHHUTE H3TOYHUIIM HAa BBITIEBOJOPOAM, (PU3MOIOTUYHOTO ACHCTBHE HA OpPraHUYHH
ChCIMHEHUS, OPTAaHNYHUTE CheIUHEHUS B J)KMBaTa MpUpojaa u 6urta u ap. Tosa mpenamosara popMUpaHe HA YMEHUS 32 CAMOCTOSITEITHO YUCHE, TPyIoBa paboTa u
pabota no mpoekTH. To3u BuA AEHHOCTH ce MPEeBpbhIla B MHTETPaJIeH LIEHTHD 332 CHHXPOHU3UPAHE HA 3HAHMS IO XUMUSs, OMoIorus U reorpadus. M3non3Banero
Ha C’BBpeMeHHI/I I/IH(bOpMaIII/IOHHI/I TCXHOJIOTUU JaBa BB3MOXHOCT 3a Y6CJII/IT€J'IHO Hpe)ICTaBSIHC Ha pa3FJIe}I()IaHI/IT€ BT)HpOCI/I Ha MaKpO-, MI/IKpO- U CUMBOJIHO
HUBO U B CHIIIOTO BpEME Ch37aBa yCIOBUS YUCHHUIIUTE a OOCHKIAT, 3alIUTaBaT U apryMEHTHpaT cBOsTa nmo3unius. [locoueHnte neifHOCTH pa3BUBAT U YMEHUSTA
3a O0IIyBaHE HAa POJICH €3HK.

Pa3suckBaneTo Ha MOCIEAWIIMTE OT MPOU3BOACTBOTO M ymoTpebaTra Ha HSKOM OpPraHWYHHM BEIIECTBA CHICHCTBA 3a Ch3/laBaHE HA CTPEMEX KbM
MPHUPOIOCHOOPA3CH HAYMH Ha )KHBOT U U3TPAXKIAHE HA TPaXKIaHCKA TTO3UITUS 32 OTPaHMYaBaHE M3IOJI3BAHETO HA MPOJIYKTH, 3aMbPCABAIIH MPUPOIHATA CPe/a.
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