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[TnoBouB

JOKJIAJX
ot pou. A-p Bans Jlekosa
PbkoBOAUTEN KaTeaApa

O6111a 1 HEOPraHWYHA XUMHUs C METOJIMKA Ha 00Y4YEHHETO N0 XHMHA
Veaxkaemu jou. KmeTos,

Mons na Buecere BbB ®C Ha X® 3a obcwikaaHe W yTBbpXKKIaBaHC Ha yueOHHU MporpaMu 3a
Cle/IHUTE OCHOBHH AMCLMIUIMHH, CHIUIACHO YueOHHM MIaHOBE, YTBHPACHH C PELICHHE Ha AC npotokon Ne
27/23.04.2018 r. (1. 1, 2a, 3a, 4a n 46) u AC npotokon Ne 19 /29.05.2017 r. — (1. 5):

1. OcCHOBM Ha XUMMUSTA!
a) 3a cneyuasHoCT MeaMLIMHCKA XUMHUS C XOpapHyM 60/0/75;
6) 3a creUManHOCTH: AHAIU3 U KOHTPOJ M XHMHSA ¢ MApKETHHT C XOpapryM 60/0/60.
2. Heopranuuna xumusi:
a) 3a CreuMaiHOCTH: AHAIM3 M KOHTPOJ U XHMHSA C MAPKETHHT C XOpapHyM 60/0/60;
6) 3a cneunasHocT MeauUMHCKa XUMHS C XOpapHyM 60/0/60.
3. OG6ua 1 HeopraHuyHa Xumus | vact:
a) 3a creuanHocTH: KommorbpHa xumus, Xumus 1 Ousnka u XHUMHS U aHIJIMHCKH C
xopapuym 60/0/60;
6) 3a cnieunanHocT bruosorus 1 XMMHs ¢ XOpapHyM 60/0/60.
4. OG6wa u HeopraHuuHa xumus Il vact:
a) 3a cneuuantoctu: Xumus n Gusrka i XvMMHs 1 aHITIMACKH € XOpapryM 45/0/60;
6) 3a cneLrasHoCT Kommonpné X1UMHs ¢ xopapuym 60/0/60;
B) 3a CHeLMATHOCT bHONOrus U XMUMHUsA € XOpapruyM 60/0/60.

5. BuoHeopraHuuHa XMMHs 3a CrieUHaTHOCT MeANLIMHCKA XHMHS C XOpapHyM 30/0/30.



IMpennoskenute yueGHuTe nporpamu no 1. 26, 36 u 4B ca no AeHcTBalLUTE yueOHM miaHoBe. Te
ca C HEMPOMEHEH XOpapHyM, HO C aKTyaJW3UPaHH J1abopaTOpHH YMPaKHEHHS, NPEIOKEHH Bb3 OCHOBA
Ha MOJArOTBEHOTO 3a neuar ,,PbKOBOACTBO 3a NaGOPaTOPHM YNpPaKHEHWs MO HEOPraHW4Ha XUMHS™ C
ABTOPCKH KOJIEKTHB OT KaTenpa ,,O611a 1 HeOpraHHuHa XHMHs C METOIMKA Ha 00y YEHHETO M0 XUMHUS'™.

YyeGuuTe nporpamu 06sxa 06CHAEHH U MPUETH HA KaTePEH CbBET.

Ipunooicenue:
1. ITpenuc ot nporokon Nel66 /28.05.2018 r.

2. YueGuu nporpamu no 1.1 = 1. 3.

29.05.2018 r. C yBaxkeHHe: A
rp. [1nosaus /nou. Bans Jlekosa/
PbkoBoauTen kareapa

O6w1a ¥ HeopraHW4Ha XMMHA C METOJIMKA Ha 00yUYeHHETO MO XUMHUS



[lpenuc uzBneueHue

OT 3acelaHue Ha KaTtezapa
OHXMOX

o1 28.05.2018 r.

IpoTokona Ne 166

Ha 28.05.2018 r. ce nmpoBeje 3acefaHne Ha KaTeAPeHHs ChBET Ha karteapa ,,001a n HeOpraHuYHa XUMUs ¢
METOIMKA Ha 00y4EHHETO M0 XUMMUS.

ChbcTaB Ha kateapeHus cbBeT 7. [IpucketBar 7: aou A-p Baus Jlekosa, nou. a-p HMopnanka JlumoBa, 10L.
n-p Ilers MapuHoBa, . ac. a-p Mopnanka Credanosa, ri. ac. A-p AHToaHeta AHrenauesa, ri. ac. A-p lans

Tonuesa, ri. ac. a-p Kupuna CtoiiHoBa.

OT JHEBHUSI Pel Mo T. 2. YUeOHU BBIPOCH:

2.1. VueGuu nporpamu o OcHoBu Ha xumusTa, Heopranuuna xumus, O6wa n HeopraHudHa xumus I
yact, O6wa ¥ HeopraHuuHa xumus Il yacT W BHOHeopraHuuHa XMMHsA MO yueOHWTe mMiaHoBe OT ydeOHara
2018/2019 r., ytebpaenn c¢ pewenn Ha AC mpotokon Ne 27/23.04.2018 u mporokon 19/29.05.2018 r. 3a
creLManHocTH MeanuuHCKa XUMHS, AHanu3 M KOHTpoJ, XuMus ¢ MapkeTuHr, KommoTbpHa xumus, XuMHA U

¢buzrka 1 XUMHUS U aHIIMACKU.

Jou. JlexoBa yTO4HM, ue Ha ejiekTpoHHMTE noww oT 20.03. BCHUKM KOJNErH ca MOJy4HSIM MUCMO 1a
HANPABAT CBOMTE MNpELOKEHMS BbB BPb3KA C akTyajiusupaHute yueOGHu mporpamu no OCHOBM Ha XUMMATA,
Heopranuuna xumus 1 O6uwa u Heopranudna xumus | u 11 yacT Bb3 0CHOBa Ha paspaboTeHOTO ,,PHKOBOACTBO 32
NaGopaTOpHH yNpaXKHeHUs N0 HEOpraHHYHa XMMHS' C aBTOPCKH KOJIEKTHB OT KaTeapata CbC Cpok 10 5 anpui. Ha
KaTeJ[peH ChBET, CbCTOs ce Ha 13.04. 6s1xa pasrienani U 0600LIEHH MPEUIOKEHUATA.

Ha HacToslMA KaTeApeH ChBET, CheTosT ce Ha 28.05. mporpamuTe ca NpeUIoKeHH 3a rjiacyBaHe.

Cllell MPOBENIEHOTO TacyBaHe, yueOHuTe nporpamu Gsxa npueTH cbe 7 riaca ,,3a‘“.

Jlow. JlekoBa mpeasioxku 3a obcbxaaHe yuebHaTa nporpama rno broHeopraHniHa XMMHs 33 CMELUATHOCT
MenHuiUMHCKa XAMUs, KaTo 3a7aje BbIpoca B KoM yHUBepcuTeTH B bbirapus ce usyuaBa bruoHeopraHniHa XuMus.
Jlow. MapuHoBa 0TroBopH, ue B Copuiickus yHHBEPCHTET Ce H3yuaBa NUCTIMIINHATA.

Crnen KpaTka AMckycHs, yueGHara nporpama Ge racyBaHa W npueTa cbe 7 riaca ,,3a”.

28.05.2018 r. » [TpoTokonymk:

ITnosauB /Munena Cnasosa/
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AHoOTauusa

KypcbT no OCHOBM Ha XMMMATA MMA 33 Lea A3 3an03Hae CTyAEHTUTE C OCHOBHM NPUHLUMK, TEOPUM
M 33aKOHOMEPHOCTM B XMMUATa M fAa ¢opmupa nNpakTUYEecKM ymeHua 3a nabopaTopHa pabota. B
TEOpPEeTMYHATa YacT Ha Kypca Ce M3y4yaBaT CbBPEMEHHWUTE MPeACTaBM 3a CTPOEXKA Ha aTOMa, CbBPEMEHHM
TEOpMM 33 NPUPOAATa HA XMMMYHATA BPb3KA, BUAOBE XMMUUYHWN B3aUMOLENCTBMA MU 3aKOHOMEPHOCTUTE, Ha
KOMTO Te ce MoA4YMHABAT. B TeopeTMUHMA pasaen ca BKAoUYeHU nocnegHute npenopbku Ha IUPAC (2005) 3a
HaMMeHyBaHe Ha KOOPAMHAUMOHHWU CbeguHeHuA. B nabopaTopHUTe ynparKHEHUA ce npuaarat 3HaHus oT
NEKUMOHHMA MmaTepuan n ce GopmupaT y CTYLEHTUTE OMUT, YMEHMA U HaBULM 33 paboTa B XMMMYHA
nabopatopus, U3BbPLIBAHE HA OCHOBHW XMMMUYHW OMepaLMuM U aHaAM3MpPaHE Ha eKCcnepumeHTanHWUTe
pe3yntatn. Ha nabopaTtopHUTe ynpaxHEHUs CTyAeHTUTE pellaBaT U34UCANTENHM 3a4a4M, KOeTO Nognomara
TAXHATA eKcnepumeHTasHa paboTa. TeopeTUYHOTO CbAbpKaHME Ha Kypca e pa3paboTeHo cbobpasHo
¢daKTa, Ye TOM ce M3y4yaBa MNpe3 MbpPBUA CEMECTbP Ha ObyyeHMe U CTyAEHTUTE ca C MO3HAHMA MO XUMUA,
MmaTemMaTMKa U OU3MKa, MONYYEeHU OT CPegHOTO yumnuile. B Kypca Ha obyyeHMeTO cu, CTyLeHTUTe ca
NoANOMAaraHu 1 HacbpyaBaHM B CBOATA PaboTa OT pbKOBOAUTENA HA 1abOPaATOPHUTE yNpPaXKHEHUS.

TeopeTUyHUTE N NPAKTUYECKU 3HAHMA U YMEHMUA, NosyYeHU B Kypca No OCHOBWM Ha XMMMATA, Ca
npeanocTaBKa 3a yCBOABAHE Ha MaTepuana, KakTo No gucumnanHaTa HeopraHnyHa xumus, nsyyaBaHa npes
BTOPMA CEMECTBP, TaKa M HA XMMUYHUTE ANCUMUMNAMHK, U3yYaBaHW B CieBalLuTe KypcoBe Ha obyyeHue.

KomneteHuuu

YcnewHo 3aBbplumMamnTe oby4yeHneTo No Tasm AUCLUNANHAL
1. Uje 3Haam:

» TeopeTnyHUTE OCHOBM Ha 06LIaTa M HEOPraHNYHa XMMMKSA.
2. Llje mo2am:.

» [la “3BbpLUBAT OCHOBHN XMMUYHW OMepaLmu: TereHe, M13mepsaHe Ha 06em 1 NABTHOCT Ha
TEYHOCTH, KONIOPUMETPUYHO onpeaensHa Ha pH Ha cpeaaTa, HarpaBaHe, HakansaBaHe,
TepMmocTaTUpaHe, U3cyllaBaHe, oxnaxaaHe, pUATpyBaHe U AeKaHTUpaHe,

» [la npuroTBAT pa3TBOPM C MacoBa YacT Ha Pa3TBOPEHOTO BeluecTBo B pa3teopa (%), monapHa n mon-

€KBMBANEHTA KOHLUEHTpauus,;

[la onuceat npoBeAeHUTE eKCNepUMEHTH;

[a aHannM3npaT ekcnepuMeHTanHUTe pesynTaT,

[a peluaBat 3a4a4M OT CMecBaHe Ha Pa3TBOPM C KOHLLeHTpaLmMaA B macosa 4acT (%) n monapHa

KOHLLeHTpaums;

» [a peluaBaT 3aa4u OT CMeCBaHe Ha Pa3TBOPM C KOHLLeHTpauua B macosa 4act (%) n mon-
€KBMBANIEHTHA KOHLUEHTpauus;

» [a peluaBart 3aZa4u OT pasperkaaHe Ha pasTBopH;

» [a pelaBart 3a4a4M OT PasTBOPMMOCT Ha BELLLECTBATA B T.4. 33434 33 NPUrOTBAHE HA HACUTEHMU
pa3TBOPU, aKO Ce M3MN03Ba KPUCTANoXMAPaT, 3a4a4M 32 HaMMpPaHe Ha MacaTa Ha
KPWCTaNM3NPanoTo NPy oxnaxaaHe Ha pasTBoOpa BELLLECTBO M Ap.

YV V VYV

| HauuH Ha npenogasaHe

AyputopHo: 135u.
o Jlekumm (60 yaca)
e JlabopaTtopHu ynpaxkHeHus (75 yaca)

N3sbHayguTOopHO: 2254
e CamocToATe/IHa NOAroToBKa
e KoHcynTaumm

MpepBapuTenHun U3McKkBaHUA (3HAHUA U YMEHUA OT NPeAXOL4HOTO obyyeHue)

3a4b/IKUTENTHO U3MCKBAHE € CTYAEeHTUTe Aa ca ¢ Aobpu nosHaHuA no Xumusa, Mamemamuka u Pu3uKa,
NnoJsly4yeHu B CPeAHUA Kypc Ha obyyeHue.

| MpenopbyaHu n3bupaemm NPOrpamMmH1U KOMMNOHEHTH |

HomeHKnaTypa Ha HEOpPraHUYHUTE CbeaAnHeEHUS, cTopMA Ha XUMKUATA

| TexHUuUecKo ocurypsaBaHe Ha 0byueHueTo |

» JlabopaTtopun, cCHabAEeHU C KAMUHMU, CYLUMAHW WKapOoBeE, CMMPTHM NaMNU, KOTJIOHM, BaKyyM MOMMMU,



anapatm Ha Kun, TeXHWMYECKM Be3HW, KaKTO W AOMbAHUTENHM nocobua 3a NpoBexaaHe Ha
NabopaTopHM yNpasKHEHUA N0 HEOPraHNYHA XUMUSA.

» JlabopaTopHu cbaose 1 Nprmbopm (CTbKAEHU, MOPLIENAHOBK, MNACTMACOBU U METASTHM) C
YHUBEPCANHO M CbC CNELMANHO NpegHa3HayeHue.,

» TBbpAM U TEYHU PEAKTMBM.

CbAbpiKaHMe Ha Kypca

KypcbT no OCHOBM Ha XMMMWATA BK/KOYBA NIEKUMM W NabopaTopHM ynparkHeHun. JlabopaTopHuTe
ynpaxHeHuaTa no OCHOBM Ha XMMMUATA Ca 3aAb/IKUTENHU. B Nekuuute ca pasrefaHn CbBPeMeHHUTe
npeacTaByM 3a CTPOEXKA Ha aToMa, MPUMPoLA Ha XMMMUYHATa BPb3Ka, KOOPAMHALMOHHU CbegUHEHWA, BUAOBE
XMMWYHU B3aMMOLEWNCTBUA, XMMUYHA KMHETMKA, KaTa/M3a, XMMUYHO paBHOBecue, AWUCMEPCHU CUCTEMM.
OcobeHO BHMMaHWE e OTAEe/eHO Ha YPaBHEHMATAa Ha XMMWYHUTE B3aUMOAEWCTBMA, Teopua Ha
eNeKTPo/UTHaTa gucoumaumsa, aucoumauusaTa Ha clabuTe enekTpoaUTM KaTo paBHOBECEH MpoLec,
HeyTpanvsauusa U XMapoansa Ha conv. J1abopaTopHUTE yNparKHEHUA BKAKOYBAT TEMMU OT IEKLMOHHUA KypC
W pellaBaHe Ha M3YUCAUTEIHW 33434M OT KOHLEHTPALMA Ha Pa3TBOPUTE U Pa3TBOPUMOCT HA BELLECTBATA.
NabopaTopHUTe ynpakHeHUsA U3LAN0 ca CbobpaseHn ¢ ¢paKTa, Ye ca MbpPBUTE 3a CTYAEHTUTE YNPArKHEHUA
No XMMUSA, B KOUTO ce GopmMMpaT HaBMLM 33 paboTa B XMMUYHa nabopatopus, Cb34aBaT ce YMeHUs 3a
M3BbPLIBAHE Ha ONUTU U aHANM3UPAHE HA NOYyYeHUTe pesynTaTy.

Temamu4Ho cbObpIHcaHUe Ha yyebHama oucyunauHa

|A/l1eKu,MM OCHOBM Ha XMMUATA

Tema Yyacose
Cmpoex Ha amoma 6
MpennocTaBKM 3a Pa3sBUTMETO Ha CbBPeMEHHATa TEOPUSA 3a CTPOEKA HA eNeKTPOHHATa 06BUBKa

Ha aToma. CbBpPeMeHHW CXBalllaHMA 33 CTPOEXa Ha efleKTpoHHaTa o6BMBKA Ha aToma.
KBaHTOBM uYmMcna. ATOMHM opbuTanu. PasnpeseneHne Ha eNeKTPOHUTE B MHOTOENEKTPOHHUTE
aTOMM. ENEKTPOHHU KOHdUrypauum Ha atomuTe (E1eKTPOHHM GOPMYIM U eHepreTUYHU
avarpamu). OCHOBHO M Bb36YyAeHO CbCTOAHME Ha aToMa. ATOMHO A40.

CucmemamuKa Ha xXumu4Hume eaemeHmu. lepuoduyeH 3aKoH. lMepuoduyHa cucmema. 3
OTKpUBaHe M yTBbPXKAABAHE HA NEPUOAMNYHMA 3aKOH. CTPYKTypa Ha NepuoamyHaTa cuctema.
MeprogMyHa cuCTEMa Ha XMMWMYHWUTE €1EMEHTU U ENIeKTPOHHA CTPYKTypa Ha aTomwuTe.
MeprMoaMUYHOCT B UISMEHEHMETO HA CBOMCTBATA Ha aTOMUTE HA XMMUUYHUTE e/IEMEHTU.

Mpupoda Ha XumuyHamMa e8pPv3Ka 5
PasBuTME Ha yyeHMeTo 3a NpupoaaTa Ha XMMWYHATA BPb3Ka. Teopumn Ha Kocen, JlaHrmiomp-
Mionc. CBoiCTBa Ha XMMWMYHATA BpPb3Ka. EHeprua, BafeHTHWU BIAU, AbAKMHA, NOAAPHOCT U
NoNAPM3YeMOCT Ha XMMMYHaTa Bpb3Ka. MeToa Ha BaseHTHUTe Bpb3ku (MBB). Hacuwaemoct u
Ba/IEHTHOCT. Haco4eHOCT Ha XMMUYHaTa Bpb3Ka. HenokanmsmpaHa xmmmyHa Bpb3Ka. [LOHOpHO-
aKuenTopHa Bpb3Ka. Metod Ha MonekynHute opbutaam (MMO) — OCHOBHM MOHATMA.
CBbp3BallM, aHTUCBBP3BALLM U HECBBP3BALLM MONEKYIHN opbuTann. MopAaabK Ha Bpb3KaTa.

Budose xumu4Hu e3aumodeiicmeus 12
CTeneH Ha oKkucneHue. PasnvKa B NOHATMETO BaZIEHTHOCT U CTEMEH Ha OKucneHue. Peakuwmu,
npotmyawm 6e3 M3meHeHWe Ha CTENEHTA Ha OKUC/IEHME HA aTOMUTE Ha XMMUYHUTE eleMEHTMU.
Peakumu, NpoTMYaLLM C U3MEHEHME Ha CTEMEHTa HAa OKUCNEeHMEe Ha aTOMUTE Ha XMMUYHUTE
enemeHTn. Peayktop. OkucauTen. YpaBHEHMA Ha OKUCAUTENHO-PenyKUMOHHW MpoLecu.
EnekTponnsata KaTo OKUCANTENHO-PEeAYKUMOHEH npouec. [puaorKeHe Ha eneKkTposmsara.
KoopduHayuoHHU cveOuHeHus 8
Obuwa xapakTepucTuka. HammeHoBaHMA Ha KOOPAMHALMOHHUTE cbeguHeHus. MNpupoga Ha
XMMMWYHATa BPb3Ka B KOOPAMHALMOHHUTE CbelMHEHUA — METOZ, HA BafeHTHWUTe Bpb3ku (MBB)



W Teopua Ha KpucTanHoTo none. CneKkTtpoxumumyeH pepn. LBAT Ha KoopAMHALMOHHUTE
cbeguHeHuA. [BoiMnHM conu.
EHepzemuka Ha xumu4yHume npouecu. TonnnHa Ha obpasysBaHe (pasnaraHe) Ha XMMUYHO
cbegHuHeHue. TonanHeH edeKT Ha XUMUYHUTE PeaKkLMnN. 3aKOHWN B TEPMOXMMUATA.
Xumu4yHa KUHemuKa
OcHOBHM noHATUA. CKOPOCT Ha XMMWYHUTE peakunn. BauAHMe Ha KOHueHTpauuAaTa Ha
pearnpauuTe BelecTBa BbPXy CKOPOCTTa Ha XMMUYHUTE peakumnn. MonekynHOCT U NopAabK Ha
XUMUYHUTE peakumn. AKTMBMpaLWLa eHeprua. 3aBUCMMOCT Ha CKOPOCTTa Ha XUMUYHUTE
peakumMm ot Temnepatypata. CKOpPOCT Ha XMMUYHUTE peakuuu, NPOTMYaLLM B XeTeporeHHa
cpepa.
Kamanusa
OcHOBHM noHATMA. Buaose Katanusa. MexaHM3bM Ha KaTa/MTUYHOTO [AeWCTBUE MpU
XOMOFEHHO U XeTeporeHHO KaTaNMTUYHW NpoLecu.
XumuyHo pasHosecue
XMMMWYHO paBHOBeCME B XOMOFeHHM cuctemu. PaBHoOBecHa KoHcTaHTa. OcobeHocTM Ha
XMMUYHOTO paBHoBecue. PakTOpu, BAMAEWM BbPXY XMMUYHOTO paBHoOBecue. XUMWUYHO
paBHOBecCKe B XeTeporeHHU cuctemu. NpounssegeHne Ha Pa3TBOPUMOCT.
AucnepcHu cucmemu
OcHOoBHM noHATUA. Knacudurkaumsa Ha pucnepcHuTe cuctemun. PastBopu. MexaHu3bm Ha
pa3tBapaHe. KoHuUeHTpauna Ha pasTBopuTe. 3aKOHOMEPHOCTU MPWU paspeneHUTe pPasTBOpPMU.
NapHo HanaraHe. TemnepaTypa Ha 3ampb3BaHe. Temnepatypa Ha KuneHe. OCMOTUYHO
HanaraHe.
Pazmeopu Ha enekmpoaumu. EnektponntHa gucoumauma Ha cnabm enektponntn. CteneH Ha
€N1eKTPONITHA Ancoumauma. JucoumaumoHHa KOHCTaHTa. PakTopu, BAMAELLM BbPXY CTENeHTa
Ha EeNeKTPO/NIMTHA AMCcouMauMAa U AUCOLMALMOHHATA KOHCTAHTA Ha cnabute enekTponuTu.
3akoH Ha OctBang 3a paspexaaHeto. EnektponuTHa aucoumauma Ha CUHU eNneKTPOanUTw.
Kucenmuu u ocHosu. MloHHO npousseaeHmne Ha BoaaTta. BosopoaeH nokasaten. MHanKaTopy.
bydepHu pasteopu. Heytpanusauna. Xuaponmsa Ha conu.
KonoudHu pasmeopu. Obwa xapakTepucTuKa. Knacudukaumsa. MeTogm 3a nonyvyaBaHe Ha
xMapodobHMN KononaHW pasTeopun. CBOMCTBA HA KOIOMAHUTE PA3TBOPU.
Copbyus. OCHOBHM NoHATMA. Aacopbumnsa ns pasteopu. MNpunoxeHne Ha agcopobLmATa.
Konoksuym Bbpxy 50% ot yuebHUA maTtepuan
Konoksuym Bbpxy 50% ot yueb6HUA maTepuan

06wy, 6poii yacose:

dopMuU Ha TEKYLL, KOHTPOA.

| Konoksuym Bbpxy 50% oT yuebHMA maTepuan
MpoBexKaa ce npes 7-ma ceamunLa oT cemecTbpa
Il KonokBuym Bbpxy 50% oT yuebHUA maTepuan
Mposexkaa ce npes 15-Ta cegmumLa oT cemecTbpa

B/ YnpaxHeHua no OCHOBU Ha XMMUATA

15

1
1
60



Tema yacose

Tema . 3ano3HasaHe Ha cmydeHmume ¢ npasuaama 3a pabomama 8 XumuyHama 5
nabopamopus. TexHuKa Ha 6e3onacHocm. Ha4yuHU 3a U3pasaeaHe Ha KOHUEHMPAyus Ha
pasmeopu
1. NMpasuna 3a paborta B xnmKU4yHaTa nabopaTopms.
2. TexHuKa Ha 6e3onacHocCT.
3. JlabopaTopHM XMMMUYHM CbaoBe U Npubopu. OCHOBHM NabopaTopHU onepaLuun.
4. OCHOBHM NOHATUA U BEANYNHUN. OCHOBHM 3aKOHW B XMMUATA
5. HauuHu 3a M3pasaBaHe Ha KOHLEeHTpaLMs Ha pasTBopM
Tema ll. 5
PewasaHe Ha 3a0a4u
KoHueHTpauus Ha pasTBopuTe.
MacoBa 4acT Ha pasteopa (%)
EKkcnepumeHmasnHa yacm
MpuroTesaHe Ha pasTBOPU
1. NpuroTeaHe Ha pa3TBop Ha HaTpues xnopma NaCl c macosa vact (%)
2. TpuroTeaHe Ha pa3TBop Ha meaeH cyndpaT CuSOs ¢ macosa yact (%), KaTto ce
M3Mon3Ba KpuUcTanoxmapart
3. MMpwuroTeaHe Ha pa3teop Ha CuSO4 c monapHa KOHLEHTPaLMA, KaTo ce U3Mno/3Bea
KpucTanoxuapar
4. TMMpuroTeaHe Ha pasTtBop Ha anymuHmes(lll) cyndat Al2(SO4)s c mon-
€KBMBANIEHTHA KOHLUEHTPaLMA, KaTo ce U3MN0/3Ba KpUCTanoxmapar
5. MpuroTteaHe Ha pa3Teop Ha meaeH cyndart CuSOs upes paspexaaHe
6. [MMpuroresaHe Ha pa3TBop Ha conHa KucennHa HCl upes paspeskaaHe
Tema Ill. 5
PewasaHe Ha 3a0a4u
KoHuUeHTpauua Ha pasTBopure.
MacoBa 4acT Ha pastsopa (%)
CmecBaHe 1 paspexgaHe Ha pa3TBOPU C KOHLeHTpaumsa B macosu Yyactu (%)
EKcnepumeHmanHa yacm
Pa3TBOPMMOCT Ha BellecTBaTa
1. OnpegensHe Ha pa3TBOPMMOCTTA Ha Kaanes guxpomat K2Cr207
2. BavAHWe Ha TemnepaTypaTa BbpXy pa3TBOPMMOCTTa Ha Kanues auxpomat K2Cr207
3. TonauHeH edeKT Ha pa3TBapsHe Ha Pas/INYHK BELLECTBa
Tema IV. 5
PewasaHe Ha 3a0a4u
KoHueHTpauus Ha pasTBopure.
MacoBa 4acT Ha pasteopa (%)
CmecBaHe 1 paspexgaHe Ha pa3TBOPM C KOHLEeHTpauuma B macosm Yyactu (%)
EKkcnepumeHmanHa yacm
ATOMHO - MONIEKYIHa TEOPUA
1. KonnyectseHo onpeaensHe Ha KPUCTANIM3aLMOHHA BOAA B MeLeH cyndaT
neHTaxuapat CuSOs¢5H20
2. OnpepensaHe Ha MmonapHa mMaca Ha BbrepogeH(lV) okeng CO2
3. OnpepensHe Ha MO/I-eKBMBAJIEHTHATa Maca Ha Kanuues KapboHat CaCOs
Tema V. 5
PewasaHe Ha 3a0a4u
MonapHa KoHUeHTpauua
CmecBaHe 1 pasperkaaHe Ha pa3TBOPU C MOslapHa KOHLLEHTpauus
ExkcnepumeHmanHa yacm
XMMKWYHA KMHETUKA
1. BauAHMe Ha NnpupoAaTa Ha pearMpalimTe BELWECTBa BbPXy CKOPOCTTa Ha
XMMUYHUTE peakumm
2. BAvAHME Ha KOHUEHTPaUMATA Ha pearmpalumTe BeLLeCTBa BbPXy CKOPOCTTa Ha
XMMUYHUTE peakumm



3. BAuAHMe Ha CBET/IMHATA BbPXY CKOPOCTTa HAa XMMUYHUTE peaKLmm
4. BnunsaHue Ha AMcneps3nTeTa Ha pearnpaliuTe BeLEeCTBa BbPXy CKOPOCTTa Ha
XMMUYHUTE peakumm
Tema VI.
PewasaHe Ha 3a0a4u
MonapHa KoHLeHTpaLums
CmecBaHe 1 paspekaaHe Ha PasTBOPM C MOIaPHa KOHLLEHTpaLms
EKkcnepumeHmanHa yacm
XMMWYHO paBHOBecuKe
1. WscnepBaHe BAMAHWMETO Ha TeMNepaTypaTa BbPXy XMMUYHOTO paBHoOBecCKe.
PaBHoBecuKe BbB BOAHA cpesa.
2. W3cnepBaHe BAMAHMETO HA KOHLLEHTPAUMATA Ha pearmpalimuTe BelecTsa Bbpxy
XMMWUYHOTO paBHOBeECUE
3. W3cnepBaHe BAMAHMETO HA KOHLLEHTPAUMATA Ha BOAOPOAHUTE NOHU BbPXY
XMMWUYHOTO paBHOBeECUE
4. XeTeporeHHO paBHOBecue
5. PaBHOBecue B pa3TBOP HAa afCOPOLMOHHO CbeguHEeHUe
Tema VII.
PewasaHe Ha 3a0a4u
Mon-eKBMBaNeHTHa KOHLLEHTpauus
CmecBaHe 1 pasperkgaHe Ha pa3TBOPU C MOJI-EKBUBANIEHTHA KOHLLEHTpauus
ExkcnepumeHmanHa yacm
Katanusa
1. XomoreHHO-KaTanuTUyeH npouec
2. XeTeporeHHo-KaTa/MTUYEH Npouec
3. KartanutuuHa peaykuma Ha Fed* no Fe?
4. AsToKaTanusa. PegyKkums Ha kannes nepmaHraHaT KMnOas c okcanoBa KucenmHa
H2C204 no Mn?*
5. KaTanuTU4HO BAMAHME Ha BOAATa BbPXY B3aMMOAENCTBMETO Ha MarHesuii ¢ Mog,
6. OrtpuuartenHa katanmsa (MHxMbUpaHe)
Tema VIII.
PewasaHe Ha 3a0a4u
Mon-eKBMBaNIEHTHA KOHLEHTpaL s
CmecBaHe 1 paspekaaHe Ha PasTBOPU C MOJ-EKBMBAIEHTHA KOHLLEHTpaLMA
EKkcnepumeHmanHa yacm
Pa3TBOpM Ha eNeKkTPoAnTU. EnekTponnTHa ancoumaumsa
1. ENnekTponpoBOAMMOCT Ha TBbPAU U CTOMEHWN CONU
ENeKTponpoBOAMMOCT Ha PAa3TBOPU HA Pas/INYHK BELLECTBa
ENeKTponpoBOAMMOCT Ha OLETHA KUCENNHA NPU paspekaaHe
[BUKeHWe Ha MOHM B pa3TBOP Ha ENEKTPOAUT
OnpepensHe NpUBMAHATA CTENEH Ha eNeKTPOANTHATa AUCoLMaLMA Ha CUNHU
eNeKTPONNUTH.
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Tema IX.
PewasaHe Ha 3a0a4u
Bpb3ka mexay pasnanyHuTe HauMHM 3a U3pasABaHe Ha KOHUEHTpauma
Bpb3Ka mexay KOHLEeHTpauusa B MacoBa yacT (%) u monapHa KOHLEeHTpauus
ExkcnepumeHmasnHa yacm
BopopogaeH nokasaten. bydepHu pastsopu. Xnaponnsa Ha conm
1. KonopumeTtpuuyHo onpegensHe Ha pH ¢ pasnanyHu nHAnKaTopu
2. TpuroTesaHe M U3cnepBaHe Ha aueTaTHu 6ydepm
3. Xuaponusa Ha con, NoNy4eHa OT CUAHA KUcenunHa u cnaba ocHosa
4. Xupponusa Ha cos, Nosy4eHa ot caba KuceanHa U cMaHa OCHOBa
5. Xuaponusa Ha con, noayyeHa oT cnaba KucenmHa v npusuaHo cnaba ocHoBa
Tema X.
PewasaHe Ha 3a0a4u
Bpb3ka mexay pasnndyHuTe HauMHM 3a U3pasaBaHe Ha KOHUEHTpaumsa



Bpb3Kka meay KoHLeHTpauma B macosa YacT (%) M mon-ekBMBafeHTHa KOHLEHTpaums
EKcriepumeHmasnHa yacm
OKMCAUTENHO-PEAYKLUMOHHM npouecu. Enexktponumsa
1. Pep Ha oTHOCUTENIHATa aKTUBHOCT Ha MeTauTe
1.1. Bsaumogaeictane Ha MeTann CbC CONMM
1.2. Bzaumogaeictamne Ha MeTasIM CbC CONHA KUCE/IMHA
Pef Ha OTHOCMTENHATa aKTUBHOCT Ha HEMETaNuTe
Enektponunsa
3.1. Enektponunsa Ha BogeH pa3TeBop Ha HaTtpues xnopug NacCl
3.2. Enektponuvsa Ha BoAeH pa3TBop Ha HaTtpues cyndat NazSOa4
3.3. Enektponvsa Ha BoAEeH pasTBOP Ha HaTPUEB XI0pUA NPU MeAeH aHoA,
3.4. Hukenupane (otnaraHe Ha Huken Ni Bbpxy meg, Cu)
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Tema XI.
PewasaHe Ha 3a0a4u
CmecBaHe Ha pa3TBOPM C KOHLEHTpaLMA B MacoBa YacT (%) 1 MonapHa KOHLEeHTpauua
EkcnepumeHmasnHa yacm
KoopavHaunoHHM cbeauHenus 1 yact
1. Pasnuka mexay npocTu, ABOMHM Y KOMMNIEKCHU CONMN
2. TonyyaBaHe M M3yyaBaHe Ha CBOWMCTBATA Ha KOOPAMHALMOHHU CbeAUHEHUA
2.1. Aksakomnnekcu Ha mea(ll), Huken(ll) n kobanT(ll)
2.2. Xuapokengokomnaeken Ha umHK(I1), kanan(ll), anymununia(lll) n xpom(lil)
2.3. Aumporomnnekcu Ha umHK(Il), kagmuin(ll), kobant(ll) n cpebpo Ag(l)
3. M3omepus npu KOOPAMHALMOHHM CbeaUHEHUA. XMApaTHA U3omepus
Tema XII.
PewasaHe Ha 3a0a4u
CmecBaHe Ha pa3TBOPM C KOHLEHTPaLMA B MacoBa YacT (%) u Mon-eKBMBasEHTHA
KOHLeHTpauma
EkcnepumeHmasnHa yacm
KoopZAMHaUMOHHM cbeauHeHus 2 yact
1. MOHHOOBMEHHM peaKLmm C y4acT1e Ha KOOPAMHALIMOHHN CbeANHEHNA
2. TMonyuyasaHe Ha xenatv Ha meAa(ll), Huken(ll) n anymumuunia(lll) c GugeHaaTHU
NMraHam
3. MNonyyaBaHe Ha ABYAAPEHWN KOOPAUHALMOHHU CbeAMHEHUA
M3cneaBaHe Ha AMCOLMALMATA HA KOMNIEKCHU NOHM
5. MpunoxeHne Ha KOOPANHALNOHHUTE CbeANHEHUA 3a A0Ka3BaHe Ha TOKCUYHM
BelecTsa:
- AoKa3BaHe Ha Kagmuit(ll) hoHn
- pokassaHe Ha xpom(VI) ioHn

»

Tema XIlI.
PewasaHe Ha 3a0a4u
CmecBaHe Ha pa3TBOPM C KOHLLeHTpauua B macosa 4act (%), monapHa U MoN-eKBUBAIEHTHA
KOHLLeHTpaLums
EKkcnepumeHmanHa yacm
Apcopbuus
1. Xpomatorpadcko pasgensHe Ha pasteopu Ha keneseH(lll) xnopug FeCls,
megeH(ll) cynpat CuSOs n kobantos(ll) xnopug CoClz
2. KonoHHa xpomaTorpadpus Ha barpuna
3. Aacopbumsa BbpXy KaTUOHWUTU U BbPXY aHUOHUTH
4. Apcopbuus Bbpxy BbI/IEH U3 TeyHa dasza
5. Apcopbuma Ha 6arpuno Bbpxy anymuHmes(lll) xsuapokeng Al(OH)s
6. 3aBuMcMMOCT Ha afcopbumaTa OT NpMpoaaTta Ha pPasTBopUTeNs



Tema XIV. 5
PewasaHe Ha 3a0a4u
Pa3TBOPMMOCT Ha BelllecTBaTa
EKcriepumeHmasnHa yacm
KonounaHo-ancnepcHu cucremm 1 vacrt
1. NonyuaBaHe Ha KonounaeH pasteop Ha xeneseH(lll) xmapokeng Fe(OH)s upes
Xuaponmsa
MonyyasaHe Ha ranepTu
Ondysna B raneptu
MpomsaHa B LBeTa Ha KOJIOUAHUTE Pa3TBOPU
5. MNonyyaBaHe Ha M3EraHroBM NPbLCTEHN
Tema XV. 5
PewasaHe Ha 3a0a4u
Pa3TBOPMMOCT Ha BeLLeCcTBaTa
EkcrepumeHmasn+Ha Yacm
KonongHo-amcnepcHu cuctemm 2 4act
1. MonyyasaHe Ha KOMIOMAEH Pa3TBOP Ype3 MOHUMKABaHe Ha Pa3TBOPUMOCTTA
2. TNonyyasaHe Ha Kosomza oOT csApa
3. YcraHoBsiBaHe Ha 3apAAa Ha KOMOMAHUTE YacTULM Ypes enekTpodopesa
4
5
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YcTaHOBsABaHE Ha 3apAja Ha KOIOMAHW YacTMLM Ypes KanunsapusmnpaHe
3aWnTHO AencTene Ha IModUaeH Konong,
06w, 6poii yacose: 75

I/ CamocToaTenHa NoAroToBKa:

CryaeHtTuTe TpsAbBa Aa ce 3am0O3HAAT CaMOCTOATE/NIHO C MPEeACTOALLOTO NabopaTopHO yMparKHeHue: B
TEOpeTUYEeH acneKT - 3a CbLLHOCTTA Ha OMUTUTE, B METOAMYHO OTHOLLEHME - 33 XMMWUYHWUTE onepauumn no
TAXHOTO M3NbaHeHWe. OcobeHo BHMMaHMeE e OTAeNeHO Ha CaMoCToATeIHaTa MOArOTOBKA Ha CTyAeHTUTe 3a
nocoyeHuUTe B yyebHaTa nporpama KOJAOKBMYMM Ha NEKUMOHHUA Kypc. B camoctoATenHaTa cu pabora,
CTYAEHTUTE Ce MoAanomaraT C KOHCYATauMM OT NIEKTOpa Ha Kypca M pbKoBOAWUTEAUTe Ha nabopaTopHuUTe

ynpaxHeHus.
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MnaHupaHu yuebHU fEAHOCTU U METOAMN Ha NpenogaBaHe

KypcbT no OCHOBM Ha XMMMATA BKIOYBA NIEKUMM M nabopaTopHU ynpaxHeHua. SlabopaTopHuTe
ynpakHeHMa no OCHOBM Ha XumuATa ca 3aab/DKUTENHW. JlabopaTopHUTe 3aHATMATA BKAKOYBAT
npeaBapuTe/iHa, CAMOCTOATE/IHA MOArOTOBKAa Ha CTyAEHTMTE Mo TemaTa OT J1abopaTopHOTO yrpaskHeHUe.
PbKkoBoAUTENAT Ha nabopaTopHUTE YMNpaKHEHWA Cb34aBaT YC/10BUA 33 aKTUBHO yvyacTue Ha CTYAeHTUTE B

npoLeca Ha pelwaBaHe Ha M34YUCAUTENHM 3adayu, 3a obcbkaaHe U obobuieHne Ha nabopaTopHUTE
pesynTaTu.

MeTtoaun u KpUTEpPUU Ha OLLeHABaHe

B pamKkuTe Ha yyebHaTa nporpama ca BK/IOYEHWU [Ba KOJOKBUYMA BbPXY JIEKLUMOHHUA MaTepuan.
TeKyLMAT KOHTPON MMa 33 Lien Aa NPOBepU KaKTO CTEMEHTA Ha YCBOsBAaHE Ha NpenofaBaHus NeKUUOHEeH
MaTepuasn, Taka u Aa CTUMYANPA NOCTOSHCTBO B CAMOCTOATE/IHATA NOATOTOBKA HA CTYAEHTUTE.

AvcunnanHaTta NpUKAOYBa C MUCMEH U3NUT. KpaliHaTa oLeHKa no gucumnavHata ce dopmupa ot 2
KOMMNOHeHTa: 1) Pe3ynTtart OT TeKyl, KOHTPO/N BbPXYy JEKUMOHHUA MaTepuan v 2) Pe3yntaT oT nMUCMeHus
n3nuT. CTYAEHTU, YUUTO PE3YNTaTU NO KOMMNOHEeHTU 1) e OTanueH 6 ce 0cBO6OKAABAT OT KOMMOHEHT 2) U
noJsly4yaBsaT KpaliHa oLeHKa Mo AvcuumnamHaTa OtimueH 6.

OueHKaTa no OCHOBM Ha XMMUSATA Ce U3UNCABA NO cnefHaTa popmyna:

30% oT oueHKaTa Ha KomnoHeHT 1) + 70% oT oueHKaTa Ha KOMMOHEHT 2).

CTyAeHTUTe MMaT NpaBo Aa ce MHPOPMMPAT 3a pesynTaTuTe OT NUCMeHUTe cu paboTn u aa ce
3aMno3HanT C MOTMBUTE 3a NOCTaBeHaTa OLLEHKa.

BcuuKkM NncmeHn paboTu OT TEKYLL KOHTPO/ U U3NWTa Ce CbXPaHABAT B NPoAb/MKeHMe Ha 1 roanHa
OT [ aTaTa Ha NPOBEeXAaHEe Ha CEMECTPUAHUA U3NUT.

| E3uk Ha npenopasaHe

bvarapckm

| M3rotenn onncaHnero

Jou,. a-p BaHa Jlekosa
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O6wwa 1 HeopraHUYHa XMMMUA C MeTOAUKA Ha 0byyeHMeTo No XMmus

| NMpodecnoHanHo HanpasneHue (Ha Kypca) |

4.2 XuMU4ecKun Hayku

| Cneumnannocr |

AHanus u KoHTpon (pefoBHO 0byueHMe)

OMUCAHUE

| HanmeHoBaHMue Ha Kypca |

OcHosU HO Xumussma

| Koa Ha Kypca |

|Tun Ha Kypca |

3agbnxkuteneH

| PaBHMuLe Ha Kypca (OKC) |

bakanasbp

| FoamHa Ha obyuenne |

nbpBa

| Cemectbp |
I

| Bpoii ECTS kpeguntn |
10

| MUme Ha nekTopa |

aou a-p BaHna Jlekosa

|qu6|-m pe3ynTatu 3a Kypca |




AHoOTauusa

KypcbT no OCHOBM Ha XMMMATA MMA 33 Lea A3 3an03Hae CTyAEHTUTE C OCHOBHM NPUHLUMK, TEOPUM
M 33aKOHOMEPHOCTM B XMMUATa M fAa ¢opmupa nNpakTUYEecKM ymeHua 3a nabopaTopHa pabota. B
TEOpPEeTMYHATa YacT Ha Kypca Ce M3y4yaBaT CbBPEMEHHWUTE MPeACTaBM 3a CTPOEXKA Ha aTOMa, CbBPEMEHHM
TEOpMM 33 NPUPOAATa HA XMMMYHATA BPb3KA, BUAOBE XMMUUYHWN B3aUMOLENCTBMA MU 3aKOHOMEPHOCTUTE, Ha
KOMTO Te ce MoA4YMHABAT. B TeopeTMUHMA pasaen ca BKAoUYeHU nocnegHute npenopbku Ha IUPAC (2005) 3a
HaMMeHyBaHe Ha KOOPAMHAUMOHHWU CbeguHeHuA. B nabopaTopHUTe ynparKHEHUA ce npuaarat 3HaHus oT
NEKUMOHHMA MmaTepuan n ce GopmupaT y CTYLEHTUTE OMUT, YMEHMA U HaBULM 33 paboTa B XMMMYHA
nabopatopus, U3BbPLIBAHE HA OCHOBHW XMMMUYHW OMepaLMuM U aHaAM3MpPaHE Ha eKCcnepumeHTanHWUTe
pe3yntatn. Ha nabopaTtopHUTe ynpaxHEHUs CTyAeHTUTE pellaBaT U34UCANTENHM 3a4a4M, KOeTO Nognomara
TAXHATA eKcnepumeHTasHa paboTa. TeopeTUYHOTO CbAbpKaHME Ha Kypca e pa3paboTeHo cbobpasHo
¢daKTa, Ye TOM ce M3y4yaBa MNpe3 MbpPBUA CEMECTbP Ha ObyyeHMe U CTyAEHTUTE ca C MO3HAHMA MO XUMUA,
MmaTemMaTMKa U OU3MKa, MONYYEeHU OT CPegHOTO yumnuile. B Kypca Ha obyyeHMeTO cu, CTyLeHTUTe ca
NoANOMAaraHu 1 HacbpyaBaHM B CBOATA PaboTa OT pbKOBOAUTENA HA 1abOPaATOPHUTE yNpPaXKHEHUS.

TeopeTUyHUTE N NPAKTUYECKU 3HAHMA U YMEHMUA, NosyYeHU B Kypca No OCHOBWM Ha XMMMATA, Ca
npeanocTaBKa 3a yCBOABAHE Ha MaTepuana, KakTo No gucumnanHaTa HeopraHnyHa xumus, nsyyaBaHa npes
BTOPMA CEMECTBP, TaKa M HA XMMUYHUTE ANCUMUMNAMHK, U3yYaBaHW B CieBalLuTe KypcoBe Ha obyyeHue.

KomneteHuuu

YcnewHo 3aBbplumMamnTe oby4yeHneTo No Tasm AUCLUNANHAL
1. Uje 3Haam:

» TeopeTnyHUTE OCHOBM Ha 06LIaTa M HEOPraHNYHa XMMMKSA.
2. Llje mo2am:.

» [la “3BbpLUBAT OCHOBHN XMMUYHW OMepaLmu: TereHe, M13mepsaHe Ha 06em 1 NABTHOCT Ha
TEYHOCTH, KONIOPUMETPUYHO onpeaensHa Ha pH Ha cpeaaTa, HarpaBaHe, HakansaBaHe,
TepMmocTaTUpaHe, U3cyllaBaHe, oxnaxaaHe, pUATpyBaHe U AeKaHTUpaHe,

» [la npuroTBAT pa3TBOPM C MacoBa YacT Ha Pa3TBOPEHOTO BeluecTBo B pa3teopa (%), monapHa n mon-

€KBMBANEHTA KOHLUEHTpauus,;

[la onuceat npoBeAeHUTE eKCNepUMEHTH;

[a aHannM3npaT ekcnepuMeHTanHUTe pesynTaT,

[a peluaBat 3a4a4M OT CMecBaHe Ha Pa3TBOPM C KOHLLeHTpaLmMaA B macosa 4acT (%) n monapHa

KOHLLeHTpaums;

» [a peluaBaT 3aa4u OT CMeCBaHe Ha Pa3TBOPM C KOHLLeHTpauua B macosa 4act (%) n mon-
€KBMBANIEHTHA KOHLUEHTpauus;

» [a peluaBart 3aZa4u OT pasperkaaHe Ha pasTBopH;

» [a pelaBart 3a4a4M OT PasTBOPMMOCT Ha BELLLECTBATA B T.4. 33434 33 NPUrOTBAHE HA HACUTEHMU
pa3TBOPU, aKO Ce M3MN03Ba KPUCTANoXMAPaT, 3a4a4M 32 HaMMpPaHe Ha MacaTa Ha
KPWCTaNM3NPanoTo NPy oxnaxaaHe Ha pasTBoOpa BELLLECTBO M Ap.

YV V VYV

HauuH Ha npenoaasaHe

AyputopHo: 120u.
o Jlekumm (60 uaca)
e JlabopaTtopHu ynpaxkHeHus (60 yaca)

MN3sbHayguTopHo: 180y
e CamocTroATe/IHa NOAroTOBKa
e KoHcynTaumm

MpepBapuTenHn U3McKBaHUA (3HAHUA U YMEHUA OT NPEAXOLHOTO obyyeHue)

3a4b/IKUTENTHO U3MCKBAHE € CTYAEeHTUTe Aa ca ¢ Aobpu nosHaHuaA no Xumusa, Mamemamuka u Pu3uKa,
NoJsly4yeHu B CPeAHUA Kypc Ha obyyeHue.

| MpenopbyaHu n3bupaemm NPOrpamMmH1U KOMMNOHEHTH |

HomeHKnaTypa Ha HEOpPraHUYHUTE CbeaAnHeHUs, UcTopua Ha XMMKUATA

| TexHUuecKo ocurypsaBaHe Ha 0byyeHneTo |

» JlabopaTtopun, cHabAeHU C KAMUHU, CYLUMAHN WKapOBE, CMMPTHM aMNU, KOTJIOHM, BaKyyM MOMMMK,
anapatM Ha Kun, TexHW4YeckM BE3HW, KAKTO M AOMbAHUTENHM Nocobus 33 NpoBegaHe Ha



NabopaTopHM yNpasKHEHUA N0 HEOPraHNYHA XUMMUA.

» JabopaTopHu cbaose 1 Npnmbopm (CTbKAEHU, MOPLIENAHOBK, NNACTMACOBU U METASTHM) C
YHUBEPCAZHO M CbC CNELMANHO NpegHa3HayeHue.

» TBbpAM U TEYHU PEAKTMBM.

CbAbpiKaHMe Ha Kypca

KypcbT no OCHOBM Ha XMMWATA BK/IOYBA NIEKUMM M NabopaTopHM ynparkHeHun. JlabopaTopHuTe
ynpaxHeHuAaTa no OCHOBM Ha XMMMUATA cCa 3aAb/KUTENHU. B NeKuuute ca pasrefaHn CbBPeMeHHUTe
npeAcTaByM 3a CTPOEXKA Ha aToMa, MPUMPoLA Ha XMMMUYHATaA BPb3Ka, KOOPAMHALMOHHU CbeaUHEHWA, BUAOBE
XMMWYHU B3aMMOLEWNCTBUA, XMMUYHA KMHETMKA, KaTa/M3a, XMMUYHO paBHOBecue, AWUCMEPCHU CUCTEMM.
OcobeHO BHMMaHWE € OTAEeNeHO Ha YPaBHEHMATA Ha XMMWYHUTE B3aUMOAEWCTBMA, Teopua Ha
eNeKTPo/UTHaTa gucoumaumsa, aAucoumauusaTa Ha clabuTe enekTpoIuTM KaTo paBHOBECeH MpoLec,
HeyTpanvsauusa u Xuapoansa Ha conu. JlabopaTopHUTE yNparKHEHUA BKAKOYBAT TEMMU OT IEKLUMOHHMUA KypC
W pellaBaHe Ha M3YUCAUTEIHW 3343a4M OT KOHLEHTPALMA Ha Pa3TBOPUTE M Pa3TBOPUMOCT Ha BELLECTBATA.
NabopaTopHUTe ynpakHeHUs U3LAN0 ca CbobpaseHn ¢ GpaKTa, Ye ca MbpPBUTE 3a CTYAEHTUTE YNPArKHEHUA
Mo XMMUSA, B KOUTO ce GopmMMpaT HaBuLM 33 paboTa B XMMMUYHa nabopatopus, Cb3[aBaT ce YMeHUs 3a

M3BbpLWBaHE HAa ONUTU U aHANTIU3NPAHE Ha NOJIyYeEHUTE Pe3yNTaTu.

Temamu4Ho cbObpIHcaHUe Ha yyebHama oucyunauHa

|A/l1eKu,MM OCHOBM Ha XMMHATa

Tema

Cmpoex< Ha amoma

MpeanocTaBkK 3a pa3BUTMETO Ha CbBPeMeHHaTa TEOPUS 3a CTPOEXKa Ha e/IeKTPOHHATa 06BUBKa
Ha aToma. CbBpeMeHHW CXBallaHMA 3a CTPOEe)a Ha efIeKTpoHHaTa ob6BMBKA Ha atoma.
KBaHTOBM uMcna. ATomHN opbuTtanu. PasnpeneneHmne Ha eNeKTPOHUTE B MHOTFOE/IEKTPOHHUTE
aToMmn. ENEKTPOHHM KOHOUTypauumn Ha aTomuTe (ENEKTPOHHU GOPMYAU U eHepreTUYHU
avarpamu). OCHOBHO 1 Bb36YyAeHO CbCTOAHME Ha aToMa. ATOMHO A4PO0.

Cucmemamuka Ha XumuyHume enemeHmu. llepuoduyeH 3aKoH. lMepuoduyHa cucmema.
OTKpuBaHe M yTBbpXKAaBaHe HAa NepMoanYHMUA 3aKoH. CTPYKTypa Ha NepuoanyHaTa cuctema.
MNepnoanyHa cucTema Ha XMMWUYHUTE ENeMEHTU U EeNeKTPOHHA CTPYKTypa Ha aTomwuTe.
MeprMoaANYHOCT B UBMEHEHMETO Ha CBOMCTBATA HAa aTOMUTE Ha XMMUYHUTE E/IEMEHTH.

Mpupoda Ha XumuyHamMa e8pPv3Kad

Passutne Ha y4yeHMeTo 3a NpuMpoAaTa Ha XMMMYHATA BpPb3Ka. Teopuun Ha Kocen, JlaHrmiomp-
Nionc. CBOICTBA Ha XMMMYHATA Bpb3Ka. EHeprusa, BaNeHTHU BbIWU, ObAXKMHA, NONAAPHOCT U
NoNAPM3YeMOCT Ha XMMMYHaTa Bpb3Ka. MeToa Ha BaneHTHUTe Bpb3ku (MBB). Hacuwaemoct u
BaJIEHTHOCT. Haco4yeHOCT Ha XMMMYHaTA Bpb3Ka. HenokanmsmpaHa XMMUYHa Bpb3Ka. JJOHOPHO-
akuenTopHa Bpb3Ka. Metod Ha MonekynHute opbutaam (MMO) — OCHOBHM MOHATUA.
CBbp3BalLM, aHTUCBBP3BALLM U HECBBP3BALLM MOJIEKYIHM 0pbUTanu. MNopaabK Ha Bpb3KaTa.
Budose xumuyHu 83aumodelicmausn

CreneH Ha oKucneHue. Pasnnka B NOHATUETO BAaJIEHTHOCT U CTeneH Ha OKucneHue. Peakuuu,
npotmyawm 6e3 M3meHeHWe Ha CTEMEHTA Ha OKUC/IEHME HA aTOMUTE Ha XMMUYHUTE eleMEHTM.
PeaKkuuu, npoTMyalLM C USMEHEHME HA CTENeHTa Ha OKMUC/IEHWE Ha aTOMUTE Ha XMMUYHUTE
enemeHTU. Pepyktop. Okucauten. YpaBHEHUA HA OKUCAUTENIHO-PEAYKLUMOHHM MNpoLecu.
EnekTponnsaTta Kato OKUC/IUTENHO-PEaYKLMOHEH npoLec. [punoxeHne Ha enekTpoansarta.
KoopduHayuoHHU cveduHeHus

Obuwa xapakTepucTMka. HammeHoBaHMA Ha KOOPAMHALMOHHUTE cbeguHeHus. MNpupoga Ha
XMMMWYHATa BPb3Ka B KOOPAMHALMOHHUTE CbefMHEHUA — METOZ, HA BafieHTHWUTe Bpb3ku (MBB)
W Teopua HaA KpuUCTanHOTOo none. CneKkTpoxumuyeH pepq. LBAT Ha KoopAWHALMOHHUTE

yacose
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cbeguHeHua. [BoinHu conu.
EHepzemuka Ha xumuyHume npouecu. TonnnHa Ha obpasysaHe (pasnaraHe) Ha XMMUYHO
cbegHuHeHUne. TonanHeH ePeKT Ha XUMUYHUTE peaKkLMn. 3aKOHWU B TEPMOXMMUATA.
Xumu4yHa KUHemuKa
OcHOBHM noHATUA. CKOPOCT Ha XMMWYHUTE peakunn. BauAHMe Ha KOHueHTpauuAaTa Ha
pearnpauuTe BelecTBa BbPXy CKOPOCTTa HAa XMMUYHUTE peakumnn. MonekynaHOCT 1 NopAabK Ha
XUMUYHUTE peakumun. AKTMBMpaLLa eHeprua. 3aBUCMMOCT Ha CKOPOCTTa Ha XUMUYHUTE
peakumMmn ot Temnepatypata. CKOpPOCT Ha XMMUYHWUTE peakuuu, NPOTMYaALLM B XeTeporeHHa
cpena.
Kamanusa
OCHOBHM noHATMA. Buaose Katanusa. MexaHM3bM Ha KaTa/MTUYHOTO [AeWCTBUE MpU
XOMOFEeHHO U XeTeporeHHo KaTaNMTUYHW NpoLecu.
XumuyHo pasHosecue
XMMMWYHO paBHOBeCME B XOMOFeHHM cuctemu. PaBHoOBecHa KoHcTaHTa. OcobeHocTM Ha
XMMUYHOTO paBHoOBecue. PakTopu, BAMAEWM BbPXY XMMUYHOTO paBHoOBecue. XUMWUYHO
paBHOBecKe B XeTeporeHHU cuctemu. NpounssegeHne Ha Pa3TBOPUMOCT.
AucnepcHu cucmemu
OcHoBHM noHATUA. Knacudukaumsa Ha pgucnepcHuTe cuctemun. PastBopu. MexaHu3bm Ha
pasTBapAHe. KOHUeHTpauma Ha pasTBopuTe. 3aKOHOMEPHOCTU NPU paspedeHuTe pasTBOpM.
MNapHo HanaraHe. TemnepaTypa Ha 3ampb3BaHe. Temnepatypa Ha KuneHe. OCMOTUYHO
HanAraHe.
Pazmeopu Ha enekmpoaumu. EnektponntHa gucoumauma Ha cnabu enektponntn. CteneH Ha
€/1eKTPONIMTHA Ancoumauna. JucoumaumoHHa KOHCTaHTa. PakTopu, BAMAELIM BbPXY CTENEHTA
Ha EeNeKTPO/IMTHA AMCcouMaLMA U AMCOLMALMOHHATA KOHCTAHTA Ha cnabute enekTpoauTu.
3akoH Ha OctBang 3a paspexaaHeto. EnektponuTHa aucoumauma Ha CUHU eNeKTPoanuTw.
Kucenmuu u ocHosu. MloHHO npoussesermne Ha BoaaTta. BosoposaeH nokasaten. MHanKaTopy.
bydepHu pasTBopu. HeyTpanusauma. Xuapoamsa Ha Conu.
KonoudHu pasmeopu. Obwa xapakTepucTuka. Knacuédukaumsa. MeTogm 3a noayvyaBaHe Ha
xMapodobHMN KononaHn pasteopun. CBOMCTBA HA KOIOMAHUTE PA3TBOPU.
Copbyus. OCHOBHM NoHATMA. Aacopbumns ns pasteopu. MNpunoxeHne Ha agcopbumaATa.
Konoksuym Bbpxy 50% ot yuebHUA matepuan
Konoksuym Bbpxy 50% ot yuebHUA maTtepuan

06wy, 6poii yacose:

dopmMu Ha TeKYL, KOHTPOA.

| Konoksuym Bbpxy 50% oT yuebHMA maTepuan
MpoBexaa ce npes 7-ma ceamunLa oT CeMecTbpa
Il Konoksuym Bbpxy 50% oT yuebHUA maTepuan
MpoBexKaa ce npe3 15-Ta cegmumLa oT cemecTbpa

B/ YnpaxHeHua no OCHOBU Ha XMMUATA
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Tema yacose

Tema . 3ano3HasaHe Ha cmydeHmume ¢ npasuaama 3a pabomama 8 XumuyHama 4
nabopamopus. TexHuKa Ha 6e3onacHocm. Ha4yuHU 3a U3pasaeaHe Ha KOHUEHMPAyus Ha
pasmeopu
1. NMpasuna 3a paborta B xnmKU4yHaTa nabopaTopms.
2. TexHuKa Ha 6e3onacHocCT.
3. JlabopaTopHM XMMMUYHM CbaoBe U Npubopu. OCHOBHM NabopaTopHU onepaLuun.
4. OCHOBHM NOHATUA U BEANYNHUN. OCHOBHM 3aKOHW B XMMUATA
Tema ll. 4
PewasaHe Ha 3a0a4u
KoHueHTpauus Ha pasTBopuTe.
HaunHM 33 n3pas3snBaHe Ha KOHLEHTPALUWA Ha pa3TBOPW
EKkcnepumeHmanHa yacm
MpuroTesaHe Ha Pa3TBOPU
1. NpuroTeaHe Ha pa3TBop Ha HaTpues xnopma NaCl c macosa vact (%)
2. TpuroTeaHe Ha pa3TBop Ha MmeaeH cyndaT CuSOs ¢ macosa uyact (%), KaTto ce
M3Mon3Ba Kpuctanoxmapart
3. MpwuroTeaHe Ha pa3teop Ha CuSO4 c monapHa KOHLUEHTPaLMA, KaTo ce U3Mno/3Ba
KpucTanoxuapar
4. TMMpuroTeaHe Ha pasTtBop Ha anymuHmes(lll) cyndat Al2(SO4)s c mon-
€KBMBaJIEHTHA KOHLEHTPaLMsA, KaTo Ce M3Mo/3Ba KpucTanoxuapar
Tema Ill. 4
PewasaHe Ha 3a0a4u
KoHueHTpauus Ha pasTBopure.
MacoBa 4acT Ha pasteopa (%)
ExkcnepumeHmanHa yacm
Pa3TBOPMMOCT Ha BellecTBaTa
1. OnpepensHe Ha pa3TBOpUMOCTTa Ha Kaanes anxpomat K2Cr207
2. TonavHeH edeKT Ha pasTBapsaHe Ha Pa3/INYHK BelLecTBa
Tema IV. 4
PewasaHe Ha 3a0a4u
KoHueHTpauus Ha pasTBopuTe.
MacoBa yact Ha pastsopa (%)
CmecBaHe 1 paspexjaHe Ha pa3TBOPM C KOHLUeHTpauma B macosm Yyactu (%)
EKcnepumeHmanHa yacm
ATOMHO - moneKkynHa Teopua | yact
1. KonnyectseHo onpeaensHe Ha KPUCTANN3aLMOHHA BO4A B MeaeH cyndaT
neHTtaxuapat CuSOs¢5H20
2. OnpepensHe Ha MO/I-eKBMBaJIeHTHaTa Maca Ha Kanuues KapboHat CaCOs
Tema V. 4
PewasaHe Ha 3a0a4u
MonapHa KoHLeHTpaLums
CmecBaHe 1 paspekgaHe Ha PasTBOPU C MOIAPHA KOHLLEHTpaLms
EKkcnepumeHmasnHa yacm
XMMMYHa KWHETUKA
1. BauvsAHWe Ha NpuMpoAaTa Ha pearMpaLLmTe BELWECTBA BbPXY CKOPOCTTA Ha
XUMUYHUTE PeaKrLmm
2. BAvAHMWE Ha KOHUEHTPaLUMATA Ha pearmpallumTe BeLLecTBa BbPXy CKOPOCTTa Ha
XMMUYHUTE peakumm
3. BAuAHMe Ha CBET/IMHATA BbPXY CKOPOCTTa Ha XMMUYHUTE peaKLmm



Tema VI.
PewasaHe Ha 3a0a4u
MonapHa KoHLeHTpaLums
CmecBaHe 1 paspekaaHe Ha pasTBOPM C MOIapHa KOHLLEHTpaumsa
EKcnepumeHmanHa yacm
XMMWYHO paBHOBecuKe
1. W3scnepBaHe BAMAHWMETO Ha TeMNepaTypaTa BbPXy XMMMUYHOTO paBHoOBeCKe.
PaBHoBecuKe BbB BOgHaA cpesa.
2. W3cneaBaHe BAMAHMETO Ha KOHLLEHTPaUMATA Ha pearmpalimTe BelecTsa Bbpxy
XMMWUYHOTO paBHOBeCUE
3. W3cnepBaHe BAMAHMETO HA KOHLLEHTPAUMATA Ha BOAOPOAHUTE NOHWN BbPXY
XMMWUYHOTO paBHOBeCUE
4. XeTeporeHHo paBHOBecue
Tema VII.
PewasaHe Ha 3a0a4u
Mon-eKBMBa/IEHTHA KOHLLeHTpaL s
CmecBaHe 1 paspekaaHe Ha PasTBOPU C MOJ-EKBMBA/IEHTHA KOHLLEHTpaL s
ExkcnepumeHmasnHa yacm
Katanusa
1. XomoreHHO-KaTanUTU4YeEH npouec
2. XeTeporeHHo-KaTa/MTUYEH MpoLec
3. AsTtokaTanusa. PegyKkums Ha kannes nepmaHraHaTt KMnOas c okcanosa KncenmHa
H2C204 no Mn?
4. OtpuuartenHa Kataamsa (MHxMbupaHe)
Tema VIII.
PewasaHe Ha 3a0a4u
Mon-eKBMBaNEHTHA KOHLLeHTpauma
CmecBaHe 1 pa3spekgaHe Ha PasTBOPU C MO-EKBMBAIEHTHA KOHLLeHTpaLumsa
EKcnepumeHmanHa 4yacmPasTBOPW Ha eNeKTPonnTH. EnektponntHa gucoumauma
1. ENekTponpoBOAMMOCT Ha TBbPAU U CTOMEHWN CONU
2. ENeKTponpoBOAMMOCT Ha Pa3TBOPU Ha Pas3IMYHM BELLECTBA
3. ENeKTponpoBOAMMOCT Ha OLeTHA KMCeIMHA Npu paspexgaHe
4. [1BUKeHWe Ha NOHW B PAa3TBOP HA ENEKTPOIMUT
Tema IX.
PewasaHe Ha 3a0a4u
Bpb3Ka Mexay pasNMyHMTE HauMHU 33 U3pas3saBaHe Ha KOHLEeHTpauma
Bpb3ka mexay KoHUeHTpauma B macosa Yact (%) 1 monapHa KOHLEeHTpaLms
EKkcnepumeHmanHa yacm
BogopogaeH nokasaten. bydepHu pastBopu. Xnapoamnsa Ha conm
1. KonopumeTtpuuyHo onpegensHe Ha pH ¢ pasnnyHM MHANKaTOPU
2. Xnmaponusa Ha co, NoaydYeHa oT CUaHa KucenmnHa u cnaba ocHosa
3. Xuaponusa Ha con, noayyeHa oT cnaba KMcenmHa U CuiHa OCHoBa
4. Xupponusa Ha cos, Noy4YeHa oT caba KuceamHa v NnpuMBUAHO cnaba ocHoBa
Tema X.
PewasaHe Ha 3a0a4u
Bpb3Ka Mexay pasIMyHMTE HauMHU 33 U3pa3siBaHe Ha KOHLEeHTpauumsa
Bpb3ka mekay KoHLeHTpaumsa B Macosa YacT (%) M mon-eKBMBaNEHTHA KOHLEHTpaLmsa
ExkcnepumeHmasnHa yacm
OKUCAUTENHO-PEeAYKUMOHHM npouecu. Enektponmsa
1. Pep Ha oTHOCUTENHaTa aKTUBHOCT HA MeTannUTe
1.1 BsaMmopgencTBMe Ha MeTaan CbC COMM
1.2 BsanmogaeincTame Ha MeTanu € CoNHa KNUCeNnHa
Pe,u, Ha OTHOCUTE/IHATA aKTUBHOCT Ha HeEmMeTanuTe
3. EneKkTtponusa
3.1. Enektponusa Ha BoaeH pa3TeBop Ha HaTpues xnopua NacCl
3.2. Enektponunsa Ha BogeH pa3teop Ha HaTpues cyndat NazSO4

N



3.3.Hukenupane (otnaraHe Ha Huken Ni Bbpxy meg Cu)
Tema XI.
PewasaHe Ha 3a0a4u
CmecBaHe Ha pa3TBOPM C KOHLLeHTpauuAa B macoBa HacT (%) u monapHa KoHUEeHTpauua
EKcriepumeHmasnHa yacm
KoopanHauMoHHU cbeanHeHuns 1 vact
1. Pasnuka mexay npoctu, ABOMHM M KOMMIEKCHU CONMM
2. TonyyaBaHe M M3yyaBaHe Ha CBOICTBATa Ha KOOPAMHALMOHHMN CbeAMHEHNA
2.1. Akakomnnekcu Ha meg(ll), Huken(ll) n ko6ant(ll)

2.2. Xugpokcugorkomnaekcy Ha umnHk(Il), kanai(ll), anymuunia(ll) n xpom(Il)
2.3. Aungoromnaekcun Ha umHK(I), kagmuia(ll), ko6ant(ll) n cpe6bpo Ag(l)

Tema XII.
PewasaHe Ha 3ada4u
CmecBaHe Ha pa3TBOPYM C KOHLLEHTpaLMA B macoBa YacT (%) n mon-ekBnBaneHTHa
KOHL,EeHTpaLma
ExcrnepumeHmanHa yacm
KoopAauHaLMOHHM cbeanHeHna 2 yact
1. NMonyuasaHe Ha xenatu Ha meg(ll), Huren(Il) n anymunni(lll) c GuaeHaaTHH
NUraHam
MonyyaBaHe Ha ABYAAPEHU KOOPAUHALMOHHM CbeANHEHUA
M3omepua Ha KOOPANHALNOHHU CbeANHEHNA
MpunoxeHne Ha KOOPAMHALMOHHUTE CbeAMHEHNA 33 AOKA3BAHE HA TOKCUYHM
BeLLecTsa:
- [oKa3BaHe Ha kKagMuin(ll) MoHu

N
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- AokasBaHe Ha xpom(VI) rioHu
Tema XIlI.
PewasaHe Ha 3a0a4u
CmecBaHe Ha pa3TBOPM C KOHLLEHTpauusa B macoBa 4acT (%), monapHa u Mon-eKBUBAIEHTHA
KOHLLeHTpaumsa
EKcnepumeHmanHa yacm
Apcopbuus
1. Xpomatorpadcko pasaensHe Ha pasteopu Ha skeneseH(lll) xnopua FeCls,
megaeH(ll) cyndat CuSOs n kobantos(ll) xnopug CoClz
2. KonoHHa xpomaTorpadua Ha barpuna
3. Apncopbums BbpXy KAaTUOHUTU U aHUOHUTH
4. 3aBMCMMOCT Ha agcopbumaATa OT NpupogaTa Ha pasTBoOpPUTENS
Tema XIV.
PewasaHe Ha 3a0a4u
Pa3TBOPMMOCT Ha BellecTBaTa
EKkcnepumeHmanHa yacm
KonougHo-ancnepcHu cuctemum 1 yacr
1. NonyuasaHe Ha KonouaeH pasteop Ha xeneseH(lll) xmapokeng Fe(OH)s upes
XMAponn3a
2. TonyyasaHe Ha ranepTu
3. [Ondysua B raneptu
4. TpomsHa B LBETAa Ha KOJIOUZHUTE PA3TBOPU
Tema XV.
PewasaHe Ha 3a0a4u
Pa3TBOPMMOCT Ha BellecTBaTa
ExkcnepumeHmanHa yacm
KonongHo-aucnepcHun cuctemm 2 yact
1. NonyuyaBaHe HA KONOUAEH PA3TBOP YPE3 NMOHUNKABAHE HA PA3TBOPUMOCTTA
2. YcTaHOBfIBaHE HA 3apA4a Ha KOJOMAHUTE YacTULM Ypes KanunapusnpaHe
3. 3alWMTHO AeicTBME Ha IMODUIEH KOO,
4. TMonyyaBaHe Ha IN3EHFAHTOBM MPbCTEHM



06wy, 6poii yacose: 60

I/ CamocTosTenHa NoAroToBKa:

CTVAEHTMTE Tp‘r'I6Ba Aa Ceé 3ano3HaAT CaMOCTOATE/NIHO C NpPeacToALloTO na60paTopHo yrnpaxHeHue. B
TEOPETUYEH aCNEKT - 3a CbWHOCTTA Ha OoNNTUTE, B METOAUNYHO OTHOLWEHUE - 3a XUMUYHNUTE onepaunn no
TAXHOTO M3Nb/HeHNe. OcobeHo BHMMaHUe e OoTAENEHO Ha CaMOCTOoATE/IHATa NOAroToBKa Ha CTyAEHTUTE 3a
noco4yeHnTe B yqe6HaTa nporpama KOJIOKBUYMM Ha NEKUMOHHUA Kypc. B camoctoAaTesnHaTa cum pa60Ta,
CTYAEHTUTE Ce noAanomaraTt C KOHCYyATauun OT JIEKTOPA Ha KypCa U PbKOBOAUTENNTE Ha na60paTopHMTe

ynpaxHeHus.
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http://www.bgbook.dir.bg/search.php?keyword=%D0%A3%D0%98%20%D0%A1%D0%B2.%20%D0%9A%D0%BB%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%20%D0%9E%D1%85%D1%80%D0%B8%D0%B4%D1%81%D0%BA%D0%B8&by=publisher&space=and
http://www.bgbook.dir.bg/search.php?keyword=%D0%A3%D0%98%20%D0%A1%D0%B2.%20%D0%9A%D0%BB%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%20%D0%9E%D1%85%D1%80%D0%B8%D0%B4%D1%81%D0%BA%D0%B8&by=publisher&space=and
http://www.bgbook.dir.bg/search.php?keyword=%D0%A3%D0%98%20%D0%A1%D0%B2.%20%D0%9A%D0%BB%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%20%D0%9E%D1%85%D1%80%D0%B8%D0%B4%D1%81%D0%BA%D0%B8&by=publisher&space=and
http://www.bgbook.dir.bg/search.php?keyword=%D0%A3%D0%98%20%D0%A1%D0%B2.%20%D0%9A%D0%BB%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%20%D0%9E%D1%85%D1%80%D0%B8%D0%B4%D1%81%D0%BA%D0%B8&by=publisher&space=and
http://www.bgbook.dir.bg/search.php?keyword=%D0%A3%D0%98%20%D0%A1%D0%B2.%20%D0%9A%D0%BB%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%20%D0%9E%D1%85%D1%80%D0%B8%D0%B4%D1%81%D0%BA%D0%B8&by=publisher&space=and

MnaHupaHm yqe6|-w| AEﬁHOCTM U MeTogun Ha npenogaBsaHe

KypcbT no OCHOBM Ha XMMMWATA BK/KOYBA NIEKUMM M NabopaTopHU ynparkHeHun. JlabopaTopHuTe
ynpaxHeHMa no OCHOBM Ha XuMMMATA ca 3a4b/KMTENHW. JlabopaTopHWUTE 3aHATUATA BKAKOYBAT
npeaBapuTe/NiHa, CAMOCTOATE/IHA NOArOTOBKA Ha CTyAEHTMTE NOo TemaTa OT J1abopaTopHOTO ynparKHeHMe.
PbKoBOAUTENAT Ha NabopaTopHUTE yNpaXKHEHMA Cb34aBaT YCNOBUA 33 aKTUBHO y4yacTWe Ha CTyAEeHTUTE B
npoueca Ha pelwasBaHe Ha WM3YUCAUTENHW 334auu, 3a 0bCbKAaHe M 0606weHne Ha nabopaTopHUTe
pesynTatu.

MeToau 1 KpUTEPUU HA OLeHAIBaHe

B pamKkute Ha yyebHaTa mporpama ca BK/IOYEHW [Ba KONOKBUYMA BbPXY NEKLMOHHWUA MaTepuan.
TeKyLUMAT KOHTPON MMa 3a Lie/l Aa NPOBEPU KAKTO CTEMEHTA Ha YCBOABAHE Ha MPenofaBaHUA JIEKLMOHEH
MmaTepwuan, Taka 1 Aa CTUMyAnpa NocTOAHCTBO B CAMOCTOATE/IHATA MOATOTOBKA Ha CTYAEHTHUTE.

AvcupMnanHaTa NpuKYBa ¢ MMCMEH M3nNUT. KpaiiHaTa oueHKa no AucumnanHata ce Gopmmupa ot 2
KOMMOHeHTa: 1) Pe3ynTtaT OT TeKyly, KOHTPO/ BbPXY /NEKUMOHHUA MaTepuan u 2) PesyntaT oT nucmeHua
n3nuT. CTYAEHTU, YUUTO Pe3yNTaTh No KoMNoHeHTH 1) e OTimyeH 6 ce 0cBO6OXKAABAT OT KOMMOHEHT 2) 1
MoNy4aBaT KpaiiHa OLleHKa No gucuumnavHata OtanyeH 6.

OueHkaTa no OCHOBM Ha XMMUATa Ce U3UUCIABa NO cneaHaTa Gopmyna:

30% oT oueHKaTa Ha KomnoHeHT 1) + 70% OT oLeHKaTa Ha KOMNOHEHT 2).

CTyAeHTUTe MMaT MpaBo Aa ce MHPOPMMPAT 3a pesynTaTute OT NMUCMeHUTe cu paboTu u aa ce
3ano3HaAT C MOTUBUTE 3a NMOCTaBEHATa OLLEHKa.

BcUYKM NUCMeHU paboTu OT TeKyLL, KOHTPOA M U3MUTA Ce CbXPaHABAT B NPOAb/KeHMe Ha 1 roavHa

OT AaTtaTa Ha MPOBeXKAaHe Ha CEMECTPUAJTHUA U3MUT.

| E3uK Ha npenoaaBsaHe

Bbvarapckm

| U3roteun onncaHmneto

Jou. a-p BaHa Jlekosa
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06u.|,a U HeopraHUM4Ha XmMmma ¢ MeToauKa Ha OﬁyquMeTO no xumua

MNpodecuoHanHo HanpasneHue (Ha Kypca)

4.2 XnMmunuecku Hayku

CneuyunanHocr

Xumua ¢ mapKeTuHr (pegosHo obyyeHue)

OMNMUCAHMUE

HaumeHoBaHue Ha Kypca

OcHosuU Ha xumusama

Kop Ha Kypca

Tun Ha Kypca

3agbnxKutenen

PaBHMWe Ha Kypca (OKC)

bakanasbp

FoauHa Ha 06byyeHue

nbpBa

Cemectop

Bbpoi ECTS kpegutu

10

WUme Ha neKTopa

[ou. a-p BaHa Jlekosa



Yuye6bHu pe3ynTtaTu 3a Kypca

AHoTauus

KypcbT no OCHOBM Ha XMMMUATA MMA 33 Len 4a 3ano3Hae CTYAEeHTUTE C OCHOBHU MPUHLUMNU, TEOPUMN
M 3aKOHOMEPHOCTM B XMMWUATa M Ja Gopmmpa NPAKTUYECKM YMeHMA 3a JfabopatopHa pabota. B
TeOpeTUYHaTA YacT Ha Kypca Ce M3y4vyaBaT CbBPEMEHHUTE NPeACTaBM 3a CTPOEXKa Ha aToOMa, CbBPEeMEHHMU
Teopuu 3a NpMpoaaTa Ha XMMUYHATA BPb3Ka, BUAOBE XMMUYHU B3aUMOAENCTBUA U 3aKOHOMEPHOCTUTE, HA
KOUTO Te ce noa4YMHABaT. B TeopeTUuHMA pasaen ca BKAOUYEHU nocneaHute npenopsvku Ha IUPAC (2005) 3a
HauMeHyBaHe Ha KOOPAMHAUMOHHU cbeauHeHus. B nabopaTopHUTe ynpaKHeHua ce npuaarat 3HaHus oT
JNIEKUMOHHMA maTepuan 1M ce dopmupaTt y CTyaeHTUTE ONuUT, YMEeHUA U HaBuuu 3a paboTa B XMMW4YHa
nabopaTopuna, M3BLPLIBAHE Ha OCHOBHW XMMWYHW OMEpPaLUN M aHaNM3MPaHEe Ha eKCnepuMeHTasIHuTe
pesyntati. Ha nabopatopHuUTe ynpaxKHeHUs CTYAEHTUTE peLlaBaT U3YMUCIUTENHM 3a4a4M, KOeTo noanomara
TAXHaTa eKcnepumeHTasHa paboTa. TeopeTUYHOTO CbAbPKAHME Ha Kypca e pa3paboTeHo CcbobpasHo
¢daKTa, Ye TOI ce M3y4yaBa Npe3 NbpPBUA CEMECTbP Ha 0byyeHWe WU CTYAEHTUTE Ca C NO3HAHWUA MO XMMUS,
matemaTMka U pU3KMKa, NONYyYeHUM OT CPeAHOTO yunmnuuie. B Kypca Ha obyyeHWeTo cu, CTyAeHTUTe ca
noAnomaraHu U HacbpyaBaHM B CBOATa paboTa OT pbKOBOAMTENA Ha 1abOPATOPHMUTE YNPaXKHEHMUS.

TeopeTUYHUTE U NPaAKTUYECKM 3HAHUA U YMEHUA, NoaydeHn B Kypca no OCHOBM Ha XMMMATA, Ca
npeAanocTaBKa 3a yCBOABaHE HA MaTepuasa, KakTo No agucumnanHata HeopraHmMyHa xMmuaA, ny4yasaHa npes
BTOPUSA CEMECTBP, TaKa U Ha XUMUYHUTE AUCUMUINANHU, U3yYaBaHW B C/ie[BalLMTe KypcoBe Ha obydyeHue.

KomnereHuuun
YcnewHo 3asbpwmnante obyyeHMeTo no Tasm ANCUUNINHA:
1. llje 3Hasm:

» TeopeTUYHUTE OCHOBM Ha 0bLLaTa U HeopraHMYHa XMMMUA.
2. Uje mozam:

» [la U3BbpLUBAT OCHOBHM XMMMUYHM OMepauumn: TerneHe, MsmepsaHe Ha o6em U NAbTHOCT Ha
TEYHOCTM, KOJIOPUMETPMYHO onpeaensaHa Ha pH Ha cpeaaTa, HarpsaBaHe, HakanssaHe,
TepmocTaTupaHe, U3cyllasaHe, oxnaxaaHe, GUATPyBaHe U AeKaHTUPaHE;

» [a npuroTBAT pa3TBOPM C MaCOBA 4YacT Ha Pa3TBOPEHOTO BELLECTBO B pa3TeBopa (%), monapHa u

MOJ/1-€KBMBa/IEHTa KOHLIEHTPaLLMS;

[a onvceaT npoBeseHnUTe eKCNepPUMEHTH;

[a aHanu3mpat ekcnepumeHTanHUTe pesyaTaTu;

[a pelaBar 3a4auM OT CMeCBaHe Ha Pa3TBOPU C KOHLLEHTPALMA B MacoBa YacT (%) n monapHa

KOHLEeHTpauus;

> [la peluaBat 3aZa4uM OT CMeCBaHe Ha Pa3TBOPYU C KOHLLEHTpauus B MacoBa 4acT (%) 1 mon-
€KBMBa/IEHTHA KOHLEHTpaLUus;

» [la pelaBaT 3a4a4m OT pa3peskaaHe Ha pasTBopu;

» [la pewaBaT 3a4a4M OT Pa3TBOPMMOCT Ha BELLLECTBATA B T.Y. 334341 33 NPUTOTBAHE HA HAaCMTEHM
pa3TBOpPM, aKO Ce M3MOA3Ba KPUCTANOXMAPAT, 334341 32 HAMUPaHe Ha macaTa Ha
KPWCTaNN3MPanoTo Npu OXNaxk4aHe Ha pa3TBOpa BELLEeCTBO M Ap.

YV V VY

HauuH Ha npenoaasaHe

AyauTtopHo: 120 y.
e Jlekumu (60 vaca)
e JlabopaTopHu ynpaxkHeHusa (60 yaca)

U3BbHayauTOopHO: 180 4
e CamocTroATesIHa NOArOTOBKA
e KoHcyntauum

MpepBapuTenHn U3SUCKBAHUA (3HaHMH U ymeHua ot npeaxoaHoOTo OeyquMe)

3a4b/IKUTENHO U3MCKBAHE e CTyAeHTUTe Ada ca ¢ Aobpu nosHaHua no Xumusa, Mamemamuka u ®usuka,
NnoJlyyeHu B CpeaHmna Kypc Ha obyyeHue.

MpenopbyaHu M36MpaEMM nporpamHun KOMNOHEHTU

HomeHKnaTypa Ha HEOPraHNYHUTE CbeANHEHUA, MCTOpMFI Ha XUMUATa




TexXHUuYecKo ocurypsaBaHe Ha obyuyeHueTo

> Jlabopatopun, cHabaeHN C KaMUHU, CYLIUAHM WKadoBe, CMMPTHU NaMNK, KOTJIOHW, BaKyyM MOMMN,
anapatM Ha Kun, TexHMYEeCKU Be3HM, KaKTO M AONbAHMTE/NHU nocobus 3a npoBe)KaaHe Ha
NabopaTopHM yNpasKHEHUA NO HEOPraHUYHa XMMUS.

» JlabopaTopHu cbaose 1 Npubopu (CTbKAEHW, NOPLIENAaHOBMW, NIAaCTMACOBMU N METaHK) C
YHUBEPCAJIHO U CbC CNeunanHo npeaHasHayeHme.

> TBbpAn N TeYHU PeaKkTUBM.

CbabpiKaHue Ha Kypca

KypcbT no OCHOBM Ha XMMMUATA BKAOYBA NEKUMU M NabopaTopHU ynpaxHeHua. JlabopaTopHurte
ynpaskHeHuaTa no OCHOBM Ha XMMMATA Ca 3a4b/AXKUTENHW. B nekuuute ca pasrniegaHy CbBpemeHHUTe
npeacTasu 3a CTPOEXKA Ha aToOMa, NPMPOoAa Ha XMMUYHaTa BPb3Ka, KOOPAMHALMOHHN CbeAUHEHMUSA, BUAOBE
XUMUYHM B3aMMOOENCTBUA, XMMUYHA KMHETUKA, KaTaan3a, XMMUYHO paBHOBECME, AMCMEPCHU CUCTEMMU.
OcobeHo BHMMaHME e OTAeNeHO Ha YypaBHeHMATa Ha XMMWUYHUTE B3aMMOAENCTBMA, Teopusa Ha
eNIeKTPo/IMTHaTa gucoumaumsa, aucoumauusaTa Ha cnabute enekTPosIMTM KaTo paBHOBECEH Mpouec,
HeyTpanusauma U XxMaponusa Ha conn. JlabopaTopHUTE ynpaxKHEHUA BKAOYBAT TEMU OT JIEKLMOHHUA KypC
W pellaBaHe Ha U3YNCAUTENHU 3a4a4M OT KOHLEHTPaLUUA Ha pa3TBOpPUTE M Pa3TBOPMMOCT Ha BellecTBaTa.
NabopaTopHuTe ynparKHEeHUsA U3LUAI0 ca CbobpaseHu ¢ paKkTa, Ye ca NbpBUTE 3a CTYAEHTUTE YNParKHEeHUSA
no XxMmusa, B Kouto ce dpopmupaT HaBuumM 3a pabota B XMMMYHa nabopatopus, cb3gasBaT ce YMmeHua 3a
M3BbPLUBAHE HA ONWUTM W aHaAU3NPaHE Ha NONYYEeHUTEe pesynTaTy.

TemamuuyHo cvbO0bpIHCAHUE Ha y4ebHama ducyunauHa

A/Nekuunn OcHOBM Ha XMMUATA

Tema yacose
Cmpoexc Ha amoma 6
MpeanocTaBkM 3a pPa3BUTMETO HA CbBPEeMeHHaTa Teopus 3a CTPOEXKa Ha esIeKTPOHHaTa
06BMBKA Ha aToma. CbBpPEMEHHM CXBaLLAHWUA 33 CTPOEKA HA eNeKTPOHHaTa 06BMBKA Ha aToma.
KBaHTOBM uMcna. ATomHM opbuTtanu. PasnpegeneHne Ha eNeKTPOHUTE B MHOTOENEKTPOHHUTE
aToMn. ENEKTPOHHW KoHoUrypaumm Ha atomuTe (eNeKTPOHHU GOPMYIM U eHEePreTUYHU
anarpamu). OCHOBHO M Bb36bYAEHO CbCTOAHUE HA aToma. ATOMHO A4p0.

Cucmemamuka Ha xumuvHume eaemeHmu. lepuoduyeH 3aKoH. lMepuoduyHa cucmema. 3
OTKpMBaHe M YyTBbPXKAABAHE Ha NepuMoaAnYHMA 3aKOoH. CTPYKTypa Ha nepuMoamuyHaTa cuctema.
MNepvogMyHa cucTemMa Ha XUMWYHUTE €/IEMEHTM U eNIeKTPOHHA CTPYKTypa Ha aTomuTe.
MNepnoaMUYHOCT B USMEHEHMETO Ha CBOMCTBATa Ha aTOMUTE HAa XMMUYHUTE e/IEMEHTH.

lMpupoda Ha xumu4Hama epPv3Ka 5
Pa3BuTME Ha y4eHMETO 3a NpupoaaTa Ha XMMMYHATA Bpb3Ka. Teopumn Ha Kocen, JSlaHrmiomp-
Nouc. CBOICTBA Ha XMMMYHaTa BpPb3Ka. EHeprus, BafeHTHW BIU, AbAXKMHA, MNOAAPHOCT U
NnoNApmU3yeMocCT Ha XMMUYHaTa Bpb3Ka. MeToz Ha BasieHTHUTe Bpb3ku (MBB). HacuwaemocT n
BaJIEHTHOCT. HacoYyeHOCT Ha XMMWYHaTa Bpb3Ka. HeflokanmsmpaHa XMMMYHa Bpb3Ka. [JJoHOpHO-
akuenTtopHa Bpb3Kka. Metog Ha MmonekynHute opbutanm (MMO) — OCHOBHM MNOHATUS.
CBbp3BalLyM, aHTUCBBP3BALLM U HECBbP3BALLU MONEKYAHM opbuTanu. MNopsaabK Ha Bpb3KaTa.

Budose xumuyHu 83aumoodelicmeusn 12
CteneH Ha oKucneHue. Pa3nnKa B MOHATUETO BANEHTHOCT U CTEMEH Ha OKUCAeHue. Peakuuu,
npoTunyawm 6e3 M3MeHeHWe Ha CTENEeHTa Ha OKMUCIEHNE HA aTOMUTE Ha XUMUUYHUTE e/IeMEeHTU.
Peakuun, NpoTUYALLM C U3MEHEHWE Ha CTEMEHTa Ha OKUC/NEHME Ha aTOMMUTE Ha XUMUYHUTE
enemeHTU. Peayktop. OKuUcAUTEN. YpaBHEHUS HA OKUC/IUTENHO-PeZlyKUMOHHW MpOLecy.
EnekTponnsaTa KaTo OKUCNTENHO-PEeAYKLMOHEH npoLuec. MpuoxKeHne Ha eNeKTpoam3aTa.
KoopOuHayuoHHU cbeduHeHus 8




O6wa xapakTepuctuka. HammeHoBaHMA Ha KOOPAMHALMOHHUTE CbeauHeHuA. Mpupoaa Ha
XMMUWYHATA BPb3Ka B KOOPAMHALUMOHHUTE CbeANHEHUA — METOA, HA BaNeHTHUTe Bpb3KkK (MBB)
M Teopua Ha KpuctanHoto none. CnekTpoxumumyeH pepq. LUBAT Ha KoopAMHALMOHHUTE
cbeanHeHuA. [1BONHU conu.
EHepzemuka Ha xumu4yHume npoyecu. TonavHa Ha obpasyBaHe (pasnaraHe) Ha XMMWYHO
cbegHUHeHMe. TONNHEH edeKT HA XMMUUYHUTE peaKkLMn. 3aKOHU B TEPMOXMMUATA.
XumuvyHa KUHemMuKa
OcHoBHM noHATMA. CKOPOCT Ha XMMWYHUTE peakuuun. BamAaHMe Ha KoOHUEHTpaumAaTa Ha
pearnpaumTte BelLecTBa BbpXy CKOPOCTTa HAa XMMUYHUTE peaKkumn. MoaeKyHOCT 1 NoOpAAbK Ha
XMMUYHUTE peakunn. AKTMBMPALLA eHeprua. 3aBUCMMOCT Ha CKOPOCTTa Ha XMMUYHUTE peakuum
oT TemnepaTypaTta. CKOPOCT Ha XMMUYHUTE peaKkuumn, NpoTMYaLLM B XeTeporeHHa cpea.
Kamanusa
OcHoBHM noOHATUA. Bupose Katanm3a. MexaHM3bM Ha KaTa/IMTUYHOTO AeNcTBue npwu
XOMOFEeHHO U XeTepOreHHO KaTaJMTUYHU NPOLLECH.
XumuyHo pasHoeecue
XMMUWYHO paBHOBECME B XOMOFeHHW cucTemMun. PaBHOBecHa KOHCTaHTa. OcobeHocTn Ha
XUMUYHOTO paBHoBecue. PaKTopu, BAUAELWM BBPXY XUMUYHOTO paBHoBecue. XMMWUYHO
paBHOBECKE B XeTepPOreHHU cuctemu. MpounsseneHme Ha pa3TBOPUMOCT.
AucnepcHu cucmemu
OcHoBHM NoOHATUA. Knacudukauma Ha aucnepcHuTe cuctemu. PastBopu. MexaHM3bM Ha
pastBapaHe. KoHueHTpauma Ha pasTBopuTe. 3aKOHOMEPHOCTU MpPU paspeseHuTe pPasTBOpPMU.
MapHo HanAaraHe. TemnepaTypa Ha 3ampb3BaHe. Temnepatypa Ha KuneHe. OCMOTUYHO
HanAraHe.
Pazmeopu Ha enekmpoaumu. EneKTpoantHa gucoumauma Ha cnabu enektponmtu. CteneH Ha
eN1eKTPONITHA Ancoumauma. AncoumaumoHHa KoHCTaHTa. ®aKTopu, BAMAELLM BbpPXY CTEMEHTa
Ha eNeKTPO/NTHA Aucoumauma U AUCOLMALMOHHATA KOHCTaHTa Ha cnabute enekTponutu.
3akoH Ha OcTBang 3a pasperkgaHeto. EneKTpoauTHa gucoumauma Ha CUHU eNeKTPOIUTM.
Kucenunnm n ocHosu. MoHHO npounsseseHve Ha BojaTa. BogoposeH nokasaten. MHamkaTtopu.
BydepHu pasTeopu. HeyTpanmnsauma. Xmgponamsa Ha conu.
KonoudHu pasmeopu. O6wa xapaktepuctuka. Knacuduraumsa. Metoam 3a nosyvyaBaHe Ha
xuapodobHu KonongHu pasteopu. CBOIMCTBA Ha KOIOMAHUTE Pa3TBOPU.
Copbyus. OCHOBHM NoHATUA. Aacopbuma ns pasteopu. MNpunoxeHue Ha agcopbumsTa.
Konokesuym Bbpxy 50% ot yueb6HMa matepuan
Konoksuym Bbpxy 50% oT yuebHuA matepuan

O6uy, 6poit yacose:

15

60

®dopmu Ha TeKyLy, KOHTpPOA:

| KonokBuym Bbpxy 50% oT yuebHuMA matepunan
Mposexaa ce npes 7-ma ceammua OT cemecTbpa
Il Konoksuym Bbpxy 50% ot yuebHuMA matepunan
MNMposexaa ce npe3 15-ta cegmunua ot cemecTbpa



B/ Ynpa)kHeHua no OCHOBU Ha XumuATa

Tema Yyacose
Tema I. 3ano3HasaHe Ha cmydeHMume ¢ nNPAsUAAMa 30 pabomama e XumuyHama 4
nabopamopus. TexHuka Ha 6e3onacHocm. Ha4uHu 3a U3pa3saeaHe Ha KOHUEeHMPAyus Ha

pasmeopu
1. Mpaswuna 3a paboTa B XMMUYHaTa labopatopus.
2. TexHMKa Ha besonacHocCT.
3. JlabopaTopHU XMMWNYHU CbaoBe M Npubopu. OcHoBHM NabopaTopHM onepauuu.
4. OCHOBHM NOHATMA U BeNNYNHU. OCHOBHU 3aKOHU B XMMUATA
Tema Il. 4
PewasaHe Ha 3a0a4u
KoHUueHTpauua Ha pastesopuTe.
HaunHu 3a M3passaBaHe Ha KOHLUEHTPALUUA Ha Pa3TBOPU
EkcnepumeHmanHa yacm
MpuroTBAHe Ha pasTBOpPwU
1. MpuroTeaHe Ha pa3TBop Ha HaTpueBs xnopua NaCl c macosa yacT (%)
2. MpuroTesHe Ha pa3TBop Ha MeaeH cyndat CuSO, ¢ macosa yacT (%), KaTo ce
M3NoN3Ba KpUctanoxmapar
3. MpuroTteAHe Ha pa3TBop Ha CuSO4 C MONapHa KOHLEHTpaLMA, KaTo ce 13Mo/3Ba
Kpuctanoxmapar
4. TMpuroTteaHe Ha pa3TBop Ha anymuHues(lll) cyndat Alx(SO4)s ¢ mon-
€KBUBAJIEHTHA KOHLUEHTPAUUA, KaTo Ce U3N0A3Ba KpUcTaioxmapaT
Tema lll. 4
PewasaHe Ha 3a0a4u
KOHUeHTpauua Ha pasTeopuTe.
MacoBa 4acT Ha pa3TBopa (%)
ExkcnepumeHmanHa yacm
PasTBopumoCT Ha BelLecTBaTa
1. OnpegenaHe Ha pa3TBOPMMOCTTA Ha Kaaues amxpomat K,Cr,07
2. TonauHeH edeKT Ha pa3TBapPAHE Ha PA3/IMYHM BELLECTBa
Tema IV. 4
PewasaHe Ha 3a0a4u
KOHUeHTpauua Ha pasTBopuTe.
MacoBa 4acT Ha pa3TBopa (%)
CmecBaHe U1 paspekgaHe Ha pa3TBOPU C KOHLEHTPALMA B MacoBM YacTh (%)
ExkcnepumeHmanHa yacm
ATOMHO - MOnieKyaHa Teopua | vyacT
1. KonnuectseHo onpeaensHe Ha KPUCTaNM3aLMOHHA BogA B meaeH cyndaT
neHtaxmgpaT CuSO4¢5H,0
2. OnpepgensHe Ha MON-eKBMBasIeHTHATa Maca Ha Kanumes KapboHaTt CaCOs
Tema V. 4
PewasaHe Ha 3a0a4u
MonapHa KOHUeHTpauua
CmecBaHe 1 pa3pexgaHe Ha pa3TBOPU C MOJIapHa KOHLLEHTpauusa
ExkcnepumeHmanHa yacm
XMMMYHA KMHETUKA
1. BsawmaHwme Ha npupoaaTa Ha pearvpalLmTe BewecTBa BbpXy CKOPOCTTa Ha
XMMUYHUTE peaKkuun
2. BauAHMeE Ha KOHUEHTPaUMATa Ha pearnpaluTe BeLLecTBa BbpXy CKOPOCTTA Ha
XMMUYHUTE peaKkuun
3. BauAHMe Ha cBET/IMHATA BbPXY CKOPOCTTA Ha XMMUYHUTE peakumnm



Tema VI.
PewasaHe Ha 3a0a4u
MonapHa KOHUeHTpauua
CmecBaHe 1 pasperkgaHe Ha pa3TBOPM C MOIapHa KOHLUEHTpauusa
ExkcnepumeHmanHa yacm
XMMUYHO paBHoBecue
1. WU3cnepBaHe BAMAHMETO Ha TemMepaTypaTa BbpPXy XMMUYHOTO paBHOBeCHKe.
PaBHoBecure BbB BOAHA cpeja.
2. W3cnepBaHe BAUAHMETO HA KOHLEHTPALMATA Ha pearMpalymre BelLecTsa Bbpxy
XMMUYHOTO paBHOBecHe
3. WU3cnepgaHe BANAHMETO Ha KOHLUEHTPALMATA HA BOAOPOAHUTE MOHM BBPXY
XMMUWYHOTO paBHOBecKe
4. XeTeporeHHO paBHOBecue
Tema ViII.
PewasaHe Ha 3a0a4u
Mon-eKkBMBaNeHTHA KOHLLEHTPALUMA
CmecBaHe 1 paspeXkgaHe Ha pa3TBOPM C MON-eKBUBANEHTHA KOHLUEHTpaUuA
EkcnepumeHmanHa yacm
KaTtanusa
1. XomoreHHO-KaTanuTMyeH npouec
2. XeTeporeHHO-KaTa/NUTMYEH NpoLec
3. AsTOKaTanusa. PegyKkuma Ha Kanmes nepmaHraHat KMnQO, ¢ OKCanoBa KMcenmHa
H,C,04 no Mn?2*
4. OrtpuuaTenHa KaTanusa (MHxnbupaHe)
Tema VIII.
PewasaHe Ha 3a0a4u
Mon-eKkBMBaNEHTHA KOHLLEHTPALMA
CmecBaHe 1 paspeXkgaHe Ha pa3TBOPU C MON-eKBMBANEHTHA KOHLEHTPaUuA
EkcnepumeHmasnHa 4acmPa3TBOpU Ha eNnekTpoanTu. EnektponnTtHa gucoumauma
1. EnekTponpoBOAMMOCT Ha TBbPAM U CTONEHU CONU
2. EnekTponpoBOAUMOCT Ha Pa3TBOPU Ha Pa3/IMYHM BELLECTBA
3. EnekTponpoBOAMMOCT Ha OLETHA KUCENNHA NPU pa3perkaaHe
4. [BuxKeHue Ha NOHM B pa3TBOpP Ha eIeKTPoANT
Tema IX.
PewasaHe Ha 3a0a4u
Bpb3Ka mexay pa3/iMiyHMUTe HauMHU 33 U3pasnaBaHe Ha KOHUEHTpaLMA
Bpb3Ka mexay KOHUEHTPALUMSA B MacoBa 4acT (%) M MonapHa KOHUEHTpauus
EkcnepumeHmanHa yacm
BoaopoaeH nokasaten. bydepHu pastsopu. Xnapoansa Ha conu
1. KosnopumeTtpuuyHo onpegensHe Ha pH ¢ pasanyHu MHAMKATOPMU
2. XuaposivM3a Ha coJi, Nojsy4yeHa OT CUIHA K1cesnHa u cnaba ocHoBa
3. Xuaposvsa Ha coJi, noay4yeHa oT cnaba KMCeNNHa U CUIHA OCHOBaA
4. XuAaponusa Ha con, noay4veHa oT cnaba KucenmHa U NpuBMAHO cnaba ocHoBa
Tema X.
PewasaHe Ha 3a0a4u
Bpb3Ka mexay pa3/IMiyHUTe HauMHM 33 M3pa3siBaHe Ha KOHUEHTpaUus
Bpb3Ka mexay KOHLEHTPaALMA B MacoBa 4acT (%) M MON-eKBUBANEHTHA KOHLUEHTpaLUus
EkcnepumeHmanHa yacm
OKMCANTENHO-PEAYKUMOHHM nNpoLecu. Enektponunsa
1. Pep Ha oTHOCUTENHATa aKTUBHOCT HA MeTanuTe
1.1 B3aumopaencTame Ha MeTa M CbC COMU
1.2 BsaMmogeicTBMe Ha MeTasiM CbC COJTHA KMCEeNMHa
2. Pep Ha OTHOCUTE/IHATA aKTUBHOCT Ha HEMETANNTE
3. EnekTponusa
a. Enektponusa Ha BogeH pa3TeBop Ha HaTpues xaopug NaCl
b. EnekTponnsa Ha BoAeH pasTBop Ha HaTpues cyndat NazSO,



c. HuKkenupaHe (otnharaHe Ha Huken Ni Bbpxy meg, Cu)

Tema XI.

PewasaHe Ha 3a0a4u

CmecBaHe Ha pa3TBOPU C KOHLEHTpaLMA B MacoBa YacT (%) n monapHa KOHLEeHTpaLums
ExkcnepumeHmanHa yacm

KoopanHaumMoHHM cbegnHenma 1 vact

1. Pasnvka mexay npocTu, ABOMHM U KOMMJIEKCHM COn
2. [MMonyyaBaHe M M3yyaBaHe Ha CBOMCTBATA Ha KOOPANHALMOHHN CbeANHEHMUA
2.1. Aksakomnnekcu Ha mea(ll), Huken(ll) n kobant(ll)
2.2. Xugpokcngokomnnekcu Ha umHK(Il), kanai(ll), anymunumin(lil) n xpom(lll)
2.3. AupaokomnneKkeu Ha umHk(Il), kagmuin(ll), kobant(ll) n cpebpo Ag(l)
Tema XIl.
PewasaHe Ha 3a0a4u
CmecBaHe Ha pa3TBOPM C KOHLLEHTPALUMA B MacoBa YacT (%) U MON-eKBUBAIEHTHA
KOHLEeHTpaLms
EkcnepumeHmanHa yacm
KoopAuHaUMOHHM cbeanHeHUA 2 yacT
1. NonyuyasaHe Ha xenatu Ha meg(ll), Huken(ll) n anymunnii(lll) c GuaeHaaTHMU
JiraHgm
2. lMonyyaBaHe Ha ABYAAPEHM KOOPANHAUNOHHM CbeAMHEHNA
N3omepus Ha KOOPAUHAUMOHHU CbeAUHEHNA
4. TlpunoXKeHue Ha KOOPAMHALMOHHUTE CbeAMHEHMA 3a JOKAa3BaHE HA TOKCUYHU
BellecTBa:
- AOKa3BaHe Ha Kagmuli(ll) noHu

w

- fAoKa3BaHe Ha xpom(VI) oHu
Tema XllI.
PewasaHe Ha 3a0a4u
CmecBaHe Ha pa3TBOPM C KOHLLEHTPALMA B MacoBa 4acT (%), MolapHa U MOJIEKBUBANIEHTHA
KOHUEeHTpauuna
ExkcrnepumeHmanHa yacm
Apcopbuus
1. Xpomatorpadcko pasgensHe Ha pastTBopu Ha KeneseH(lll) xnopug FeCls,
megaeH(ll) cyndat CuSO4 1 kobanTtos(ll) xnopua CoCl,
2. KonoHHa xpomatorpadus Ha barpuna
3. Apcopbums BbpXy KATMOHUTU U AHUOHUTH
4. 3aBUCMMOCT Ha afcopbumaTa OT NpMpoaaTa Ha pasTBoOpUTENs
Tema XIV.
PewasaHe Ha 3a0a4u
Pa3TBopMmOCT Ha BellecTBaTa
ExkcnepumeHmanHa yacm
KonongHo-aucnepcHu cuctemu 1 yacrt
1. MNonydyaBaHe Ha KosloMaeH pa3Teop Ha keneseH(lll) xuapokena Fe(OH)s upes
Xnaponamsa
2. [ony4yaBaHe Ha raneptn
3. [Oudysus B raneptn
4. T[lpomsAHa B LiBETA Ha KONOUAHUTE Pa3TBOPU
Tema XV.
PewasaHe Ha 3a0a4u
Pa3TBOopMMOCT Ha BellecTBaTa
ExcnepumeHmanHa yacm
KonounaHo-gucnepcHu cuctemu 2 yact
1. TMonyyaBaHe Ha KONOMAEH Pa3TBOP Ype3 MOHUKABaHE HA Pa3TBOPUMOCTTA
2. YcTaHoBABaHe Ha 3apAfa Ha KONIOUAHUTE YacTULM Ypes3 KanuaapusnpaHe
3. 3awuTHO AencTeue Ha AModuneH Konoua
4. T[lonyyaBaHe Ha NN3EHIAHrOBU NPbCTEHU



O6wy, 6poit uacose: 60

I/ CamocToaTenHa NoAroTosKa:

CryneHTuTe TpAbBa fAa ce 3amMo3HaAT CaMOCTOATE/NIHO C NPeACTOoAUlOTO 1abopaToOpHO yrpaxkHeHue: B
TEOPEeTUYEH acCMeKT - 33 CbLWHOCTTA Ha OMUTUTE, B METOANYHO OTHOLLEHUE - 33 XUMUYHUTE onepaumm no
TAXHOTO M3nbaHeHne. OcobeHo BHMMaHWE e OTAE/IEHO Ha CAaMOCTOATE/IHaTa NOArOTOBKa Ha CTyAeHTUTe 3a
rnocoyeHunte B yyebHaTa mporpama KONOKBUYMM Ha NEKLUMOHHUA Kypc. B camocrtoATenHarta cu pabora,
CTYAEHTUTE Ce NOoAMomaraT C KOHCYATauMM OT JIeKTOpa Ha Kypca M pbKoBoauUTennTe Ha nabopaTopHuTe

YNpaXKHeHuA.
bubnuorpadus
Asmop 3aanasue UN3zdamencmeo FoduHa
MNnosanBeCcKo
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HomeHKpaTypa No HeopraHMYHa XMMMUS.
6bArapcku esuk e nog, M34aTencTBo 2009
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B ”
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MockBa
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MNnaHupaHu yuebHU fEeAHOCTU U MeTo4M Ha NpenogaBaHe

KypcbT no OCHOBM Ha XMMWATA BKAHOYBA JIEKLMU U NabopaTopHM ynparkHeHus. JlabopaTopHuTte
ynpaxHeHuss no OCHOBM Ha XMMMATA ca 33a4b/KUTENHW. JlabopaTopHUTe 3aHATMATA BK/KOYBAT
npeaBapuTesIHa, CaMOCTOATE/IHA NOATOTOBKA Ha CTYAEHTMTE MO TemaTa OT J1abopaTopHOTO ynpaykHeHue.
PbKoBOAMUTENAT Ha NabopaTopHUTE YNPaXKHEHMA Cb34aBaT YC/0BUA 3@ aKTUBHO y4YacTWe Ha CTyAeHTUTE B
npoueca Ha pellaBaHe Ha WM3YUCAUTENHW 33a4aun, 3a obcbkaaHe M 0b6oblieHne Ha nabopaTopHuTe
pesynTaTu.

MeToau 1 KpuTepuun Ha oueHABaHe

B pamKuTe Ha yyebHaTa nporpama ca BKAKOYEHM [Ba KONOKBMYMA BbPXY NIEKLMOHHMA MaTepuan.
TeKywWMAT KOHTPOA MMA 33 Uen Aa NPoBepu KaKTO CTeneHTa Ha yCBOABaHe Ha npenojaBaHuA NIeKUMOHEH
maTepuan, Taka n ga CTMMynmpa NOCTOAHCTBO B CAMOCTOATE/IHAaTa NOArOTOBKA Ha CTYAEHTUTE.

OucumnanHaTa NpuKAoYBa ¢ NTMCMEH M3nuT. KpaHaTa oueHKa no gucumnanHata ce opmmpa ot 2
KOMMOHEHTA: 1) Pe3ynTaT OT TeKyL, KOHTPO/ BbPXY JEKUMOHHMUA maTepuan u 2) PesyntaT oT nucmeHus
n3nuT. CTYAEHTU, YNNTO Pe3ynTaTh Nno KoMnoHeHTn 1) e OTanyeH 6 ce 0cBo6OXKAaBaT OT KOMMNOHEHT 2) U
noay4yaBaT KpalHa oueHKa no aucuumnamHata OTamyeH 6.

OueHkaTta no OCHOBW Ha XMMUATA Ce U3YUCAABA NO caedHaTa dopmyna:

30% oT ou,eHKaTa Ha KOMNOHEHT 1) + 70% oT oueHKaTa Ha KOMMOHEHT 2).

CTyaeHTUTE MMAT NpaBo Aa ce MHOGOPMMPAT 3a pe3yaTaTUTe OT MUCMeHMTe cu pabotn n aa ce
3an03HaAT C MOTUBKUTE 33 NOCTaBeHaTa OLUeHKa.

BcuuKM nMcMeHn paboTu OT TEKYL, KOHTPON M U3NUTa Ce CbXPaHABAT B NpoAbaXKeHMe Ha 1 roanHa

OT AaTaTa Ha NpoBeXadaHe Ha CEMECTPUATHUA UBNAUT.

E3uk Ha npenogaBaHe

bbarapcku

U3rotsun onucaHueto

Jou. a-p BaHAa Jlekosa
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KypcbT no HeopraHuMyHa XMMMA MMa 3a Len ga 3anosHae CTyAEeHTUTe C OCHOBHM CBOWMCTBA Ha
aTOMWUTE HAa XMMUYHUTE eIEMEHTU U TEXHUTE CbeaUHEHWA, Aa NOKaXKe BPb3KaTa MeXK 4y CTPOEXK M CBOMCTBA
1 aa dopmmpa y TAX NPaKTUYECKM YyMeHMA. CBOMCTBA Ha XUMUYHUTE eNeMEHTU N TEXHUTE CbeANHEHUA Ca
pasrnefaHn Bb3 OCHOBA Ha CbBPEMEHHWUTE NPeACTaBM 3a CTPOEXKa Ha aTomMa M NpupogaTta Ha XMMMYHaTa
Bpb3Ka. B TeopeTMuyHaTa 4acT Ha Kypca Ca BK/IYeHW nocnegHute npenopbku Ha IUPAC (2005) 3a
HaMMeHyBaHe Ha HEOPraHWYHW KUCEIMHU U TEXHWU NPOU3BOAHU. JlTabopaTopHUTE YNparKHEHWA Ca OCHOBAHM
Ha NIEKUMOHHMA MaTepuan M M3rparkaat y CTyAEeHTUTE CUCTEMA 33 eKCMepMMEHTaZIHO MNo/y4YaBaHe U
n3cnenBaHe Ha CBOMCTBATA XMMUYHUTE CbegUHEHWA, KAKTO M YMEHUSA Aa aHaAn3MpaT ekcnepumeHTaaHNUTe
pesyntatu. Ha nabopaTopHUTe ynpa)KHEeHWA CTYAEeHTUTe pellaBaT YpPaBHEHUS Ha OKUCAUTENHO-
pPeayKLUMOHHWN peaKkLmu, KOeTo nognomara TAxHaTa ekcnepMmeHTanHa pabora. 3agaseHaTa MHAMBUAYAHA
KypCOBa 334a4a NpuaaBa 3aBbPLUIEHOCT Ha 06YyYeHNETO MM MO Tasu SUCUUNANHA.

TeopeTUyHUTE U MPAKTUYECKM 3HAHUA U YMEHUA, NOyYeHU B Kypca, Ca OCHOBA 3a YCBOsiBaHe Ha
MaTeprana B XMMUYHUTE AUCUMIIMHM, U3y4aBaHW B C/lefBalLMTe KypCcoBe Ha 0byyeHue.

KomneteHuumn

YcnewHo 3aBbplumMamnTe oby4yeHNeTo No Tasm ANCLUNANHAL
1. Uje 3Haam:

> TeopeTVILIHVITe OCHOBW Ha CbBpeMeHHaTa HeopraH4YHa XMMMUA Ha eleMeHTUTE U TeEXHUTE
CbeAnHeHUn
2. lje mo2am:.

» [la npaBAT Bpb3Ka MeX4y CTPOEX M CBOMCTBA Ha HEOPraHUYHUTE CbegMHEHUS,

» [la onpeaensT cBoWCTBaTa Ha aTOMMTE Ha AaAeH XMMUYEH eNeMeHT B 3aBUCMMOCT OT MACTOTO My B
nepuogmMyHaTa cMcTema;

> [a onpeaensitT XMMUYHUTE OTHACAHWA Ha OKCUAA U XMAPOKCUAA Ha A3AEH XMMUYEH €/IeMEHT B
3aBMCMMOCT OT MAICTOTO My B MepunoguyHaTa cucTema;

> [aonpeaenat XMMUUYHUTE OTHACAHMUA Ha OKCUMAUTE U XUAPOKcUAauTe Ha d-enemeHT B 3aBUCUMOCT

OT CTeneHTa My Ha OKUCNEHWE B TAX;

[la N38bPLUBAT U3YMCIEHMA U OCHOBHU XMMUYHU OMNepaLnm, CBbP3aHM CbC CUHTE3UTE Ha

HeopraHW4YHM BeLLEecTBa;

[la peliaBat ypaBHEHMA Ha OKUCIUTENHO-PEAYKLMOHHW NPOLLECH;

[la N38bPLUBAT U3UMCIEHUA MO XUMUYHU YPaBHEHUA,

[a onuceaTt NposeaeHUTE eKCNnepuMeHTH;

[la aHanM3npaT eKcnepumeHTanHuTe pesynTtaTu.

A\
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| HauuH Ha npenogasaHe

AyautopHo: 120 u. M3BbHayauTopHo: 210y
o Jlekumm (60 uaca) e CamocTosTeNHa NOArOTOBKa
e JlabopaTtopHu ynparkHeHus (60 yaca) o KoHcynTtaumm

MpepsaputenHn U3MckBaHUA (3HAHUA U YMEHMUA OT NPeAXOA4HOTO obyyeHue)

3a4bIKUTENTHO M3KCKBAHE e CTyAeHTMTe Aa ca ¢ A406pu NMO3HAaHMA MO XMMUA M MaTeMaTMKa OT CpeaHus
KypcC Ha obyyeHure 1 ¢ MHOro 2o6pu nosHaHua no OCHOBW Ha XMMMUSATA, NONYYEHU OT NPEAXOAHUA CEMECTLP
Ha obyuyeHue.

MpenopbyaHu 3bupaemmn NporpamH1 KOMMNOHEHTU

XMmuMA Ha KOOPAMHALMOHHUTE CbeanHeHuA, feoxnmms

TexHUUYeCKo ocurypsaBaHe Ha 0byyeHUeTo

» JlabopaTtopun, cHabAeHU C KAMUHU, CYLUMAHN WKapOoBeE, CMMPTHM aMNU, KOTJIOHM, BaKyyM MOMMMK,
anapatM Ha Kun, TexHW4YeckM BE3HW, KAKTO M AOMBAHUTENHM Nocobus 33 NpoBeAaHe Ha



NabopaTopHM yNpasKHEHUA N0 HEOPraHNYHA XUMMUA.

» JabopaTopHu cbaose 1 Npnmbopm (CTbKAEHU, MOPLIENAHOBK, NNACTMACOBU U METASTHM) C
YHUBEPCAZHO M CbC CNELMANHO NpegHa3HayeHue.

» TBbpAM U TEYHU PEAKTMBM.

CbAbpiKaHMe Ha Kypca

Temamu4Ho cbObpHaHUe Ha y4ebHama AucyunauHa

KypcbT no HeopraHnyHa XxMumua BKIOYBA NEKLMM U N1abopaTopHM ynpaxKkHEHWA. B nekuunTe ca pasriesaHu
TEOPETUYHUTE OCHOBM Ha CbBPEMEeHHaTa HeopraHW4yHa XMMUSA Ha eeMEeHTUTE U TEXHUTE CbeauHEeHus.
CBolicTBaTa Ha aTOMWUTE HA XMMUYHUTE €NeMEHTU U TEXHUTE CbeAMHEHMS ca PasriefaHn no rpynu oT
nepuoanyHaTa CMCTEeMa, KaTo e crnaseHa Nocaef0BaTeIHOCTTa B M3rPaXKAaHeTo Ha e/IeKTPOHHaTa 06BUBKa
Ha aTOMUTE HA XMMUYHUTE efleMeHTU. JlTabopaTopHUTE yNpaxKHEHUA BKAKOYBAT TEMU OT IEKLUMOHHUA KypC
BbPXy MOJyyaBaHe W M3c/efBaHe Ha CBOWCTBATa HAa XMMMUYHUTE CbeAMHEHMA, KaKTO M pellaBaHe Ha
YPABHEHUSA Ha OKUCIUTENHO-PEAYKLUMOHHM NPOLLECU U U3YNCIEHUA NO XMMUYHW YPaBHEHMUS.

|A/I1eKu,m4 no HeopraHnMyHa xumusa

Tema yacose
Bodopod 2
Obuwa xapaKTepucTMka Ha BogopoaHua atom. CBoOWMCTBa Ha MPOCTOTO BELLECTBO.
PasnpocTtpaHeHue. MonyyaBaHe. CbeanHeHMA Ha Bogopoaa. MpunoxeHue.

1 epyna Ha nepuoduyHama cucmema 2
Nutnia (Li), Hatpuin (Na), Kanwuii (K), Pybugnii (Rb), Lesnid (Cs), dpanumit (Fr)

Obuwa xapaKTepucTMKa Ha atomuTte. CBOWMCTBA Ha MpPOCTMTe BelecTBa. PasnpocTpaHeHue.
MonyyasaHe. XMUMUYHU CbeagnHeHUA. NpunnoxKkeHune.

2 2pyna Ha nepuodu4Hama cucmema 2
Bepwunnii (Be), MarHesuii (Mg), Kanuuii (Ca), CtpoHumii (Sr), bapwii (Ba), Paguit (Ra)

Obwa XxapaKTepuUCTMKa Ha aToMMTe Ha XUMUYHUTE enemeHTM. CBOWMCTBA Ha npocTuTe
BellecTBa. PasnpocTtpaHeHue. MNonyyaBaHe. XMMUYHU cbeguHeHUsA. NpunoxkeHue.

13 epyna Ha nepuoduyHama cucmema 6
Bop (B), Anymunuia (Al), fannit (Ga), Ungmia (In), Tanuii (TI)

O6wWa XxapaKTepuCTMKa Ha AaTOMUTE Ha XMMUYHUTE eIEMEHTH

bop. O6wa xapakTepuctMka Ha 6GopHus aTom. CBOMCTBA Ha MPOCTOTO BELLECTBO.
PasnpoctpaHeHue. MonyyasaHe. CbeanHeHua Ha 6opa. NMpunoxkeHue.

Anymunnin (Al), Tannin (Ga), UHguit (In), Taamia (Tl). Obwa xapakTepucTUKa Ha aToMuTe Ha
XMMUYHUTE enemeHTU. CBOICTBa Ha MNpoOCTMTe BellecTBa. PasnpocTpaHeHue. lNonyyaBaHe.
XMMHUYHU cbeanHeHuna. NMpunoxeHue.

14 epyna Ha nepuoduyHama cucmema 6
Bwurnepoga (C), Cuanumii (Si), fepmanmii (Ge), Kanait (Sn), Onoso (Pb)

O6uwa xapaKTepuUCTMKa Ha aTOMUTE Ha XMMUYHUTE eIeMEHTH

Bbvenepod. Ob6uia xapaKTepucTMKa Ha BbrnepoaHua atom. CBOMCTBA Ha MPOCTOTO BELLECTBO.
PasnpoctpaHeHue. MonyyasaHe. CbeanHeHMA Ha Bbinepoaa. NpunoxeHue.

Cunuuyud (Si), repmanul (Ge), Kasal (Sn), Onoso (Pb). CsoitctBa Ha npoctute BelyecTsa.
PasnpocTtpaHeHue. [MonyyaBaHe. XUMUYHU CbeamHeHuna. MNpunoxkeHue.

15 epyna Ha nepuoduyHama cucmema 8
A3ot (N), ®ocdop (P), ApceH (As), AHTmoH (Sb), BucmyT (Bi)

O6wwa xapaKTepuUCTMKa Ha aTOMUTE Ha XMMUYHUTE eIEMEHTH.

Azom (N). CBoiicTBa Ha npocToTo BellecTBo. PasnpocTpaHeHue. MonyyaBaHe. XUMUYHU
cbeauHeHua. MNpunoxeHue.

®ocgop (P), ApceH (As), AHmumoH (Sb), bucmym (Bi)



CsolicTBa Ha npoctute Bewecrsa. PasnpoctpaHeHue. lonydyasaHe. XMMUYHU CbeAVHEHUA.

MpunoxeHwue.
16 epyna Ha nepuoduyHama cucmema
Kucnopog, (0), Capa (S), Cenen (Se), Teayp (Te), Mononwii (Po)

Kucnopod (0). CeoiicTBa Ha NpPoCTOTO BelecTBo. PasnpoctpaHeHue. MonyyasaHe. CbegmHeHMs

Ha Kucnopogaa. MpunoskeHwe.
Capa (S), CeneH (Se), Teayp (Te), MonoHuti (Po)

CsoiicTBa Ha npocTtnte BewecTsa. Pa3npOCTpaHeHme. nOﬂyHaBaHE. XUMUYHU CbeauHeHuA.

MpunoxkeHue.

17 epyna Ha nepuoduyHama cucmema

®dnyop (F), Xnop (CI), Bpom (Br), Mog, (1), Actat (At)

®ayop (F). CsoiicTBa Ha npocTOTO BelecTBO. Pa3snpocTpaHeHue. MonyyaBaHe.
cbeanHeHusa. MpunoxeHue.

Xnop (Cl), Bpom (Br), Mod (1), Acmam (At)

XvMnyHu

CsoiicTBa Ha npocrtnute Bewecrtsa. Pa3l'lp0CTpaHEHMe. I'IonyanaHe. XUMUYHU CbeguHeHuA.

MpunoxkeHwne.

lMpexodHu enemeHmu

Obla xapaKTepUCcTMKa M 0COBEHOCTU Ha NpexoaHUTe efleMeHTn oT 18 2P y 3™
peg.

6 epyna Ha nepuoduyHama cucmema

Xpom (Cr), Monunbaen (Mo), Bondpam (W)

Obwa XapaKTepucTMKa Ha aTomMuTe Ha XUMUYHUTE enemeHTU. CBOWCTBA Ha
BewecTtBa. PasnpoctpaHeHue. MonydyasaHe. XUMUYHU CbeguHeHnA. MNpunoxeHune.
7 epyna Ha nepuodu4yHama cucmema

MaHraH (Mn), TexHeuui (Tc), PeHnii (Re)

Obwa XapaKTepuUCTMKa Ha aToMMTe Ha XUMUYHUTE enemeHTU. CBOWCTBA Ha
BellecTBa. PasnpocTpaHeHue. MonyyaBaHe. XMMUYHU cbeguHeHUA. NpunoxkeHue.
8 epyna Ha nepuoduyHama cucmema

Henszo (Fe), Pyrennii (Ru), Ocmuii (Os)

Obwa XapaKTepUCTMKAa Ha aToOMMTe Ha XUMUYHUTE enemeHTU. CBOWMCTBA Ha
BewecTa. PasnpocTtpaHeHue. MNonyyaBaHe. XMMWYHU cbeguHeHUA. NpunoxkeHue.
9 epyna Ha nepuoduyHama cucmema

KobanT (Co), Poguit (Rh), Mpnaunii (Ir)

Obwa XapaKTepUCTMKA Ha aTOMUTE Ha XUMUYHUTE enemeHTU. CBOWCTBA Ha
Bewecta. PasnpocTpaHeHue. MNonyyaBaHe. XMUMUYHU cbeguHeHUA. NpunoxkeHue.
10 epyna Ha nepuoduyHama cucmema

Huken (Ni), Nanaawnii (Pd), NnatuHa (Pt)

Obwa XapaKTepucTMKa Ha aToMMTe Ha XMMUYHUTE enemeHTU. CBOWCTBA Ha
BewlecTta. PasnpocTpaHeHue. MonyyaBaHe. XMUMWYHU cbeguHeHUA. NpunoxkeHue.
11 eapyna Ha nepuoduyHama cucmema

Meg, (Cu), Cpebpo (Ag), 3nato (Au)

Obuwa XxapaKTepucTMka Ha aTomMuTe Ha XMMUYHUTE enemeHTU. CBOWCTBA Ha
BewLecTBa. PasnpocTtpaHeHue. MNonydyaBaHe. XUMUYHU cbeanHeHUA. [TpunoxeHune.
12 epyna Ha nepuoduyHama cucmema

LMHK (Zn), Kagmuii (Cd), *usak (HQ)

Obuwa XxapaKTepucTMKa Ha aToMMTe Ha XUMUYHUTE enemeHTU. CBOWCTBA Ha
BewlecTBa. PasnpocTtpaHeHue. MNonydyaBaHe. XMUYHU cbeanHeHUA. [TpunoxeHune.
Konokeuym Bbpxy 50% ot yueb6HUA matepuan

Konokeuym Bbpxy 50% ot yue6HUA matepuan

npexoaeH

npocrtute

npoctute

npocrtunte

npocrute

npocrute

npocrurte

npocrure



06wy, 6poii yacose: 60
dopmMu Ha TeKyL, KOHTPO/ BbPXY JIEKUMOHHUA MaTepuan:

| KonokBuym Bbpxy 50% ot yuebHUA maTepman
MpoBexaa ce npes 7-ma ceammnLa oT CeMecTbpa
I KonokBuym Bbpxy 50% oT yuebHUA maTepuan
MpoBexaa ce npe3 15-Ta cegmmua oT cemecTbpa

B/ YnpakHeHuAa no HeopraHuuHa xumms
Tema yacose

Tema | 4
PewasaHe Ha 3a0a4u
YpaBHEHUA HA OKUCAUTENHO-PEAYKLMOHHM NpoLecH
BuaoBe OKUCANUTENHO-PeaYKUMOHHN peaKkLmm
EKcriepumeHmasnHa yacm
MpeyncTBaHe Ha BelecTsa
1. NMpeuncTtBaHe Ha Kanues guxpomat K2Cr207 ypes npekpucranmsaums
2. MMpeuncteaHe Ha HaTtpues xnopug NaCl upes cmaHa Ha pasTBopuTena
3. MpeuuncrsaHe Ha HaTpues xnopua NaCl upes nsconsaHe
4. TMpeuncreaHe Ha iog |2 upes cybnmmauns
Tema . 4
PewasaHe Ha 3a0a4u
YpaBHEHUA Ha OKUCAUTENHO-PEeaYKLNOHHN NpoLecu
Peayktopu:
1. NpocTu BellecTBa
2. Xvapuamn Ha anKkaJHUTE U alka/l03eMHU MEeTanu
ExkcnepumeHmanHa yacm
1 v 2 rpyna Ha MepuoaunyHaTa cnuctema
1. BsaumopgelicTBME Ha HATPUIM C Boga
CsoicTBa Ha HaTpueB xuapokena NaOH
CsoicTBa Ha HaTpues nepokeua Naz02
B3aumopgeiictBme Ha marHesuii ¢ Boga
CsoicTBa Ha bapues nepokcng BaO:
B3anmopeiictBne Ha MarHesuii ¢ pa3TBoOpP Ha aMOHWEBA COAN
Tema Il 4
PewasaHe Ha 3a0a4u
YpaBHEHUA Ha OKUCAUTENHO-PEAYKLMOHHMW NpoLecH
Peayktopu
MoHM Ha MeTanmn B HM3LWATa UM CTeneH Ha OKUCAeHMe
EKcriepumeHmasnHa yacm
13 rpyna Ha MepunoguyHaTa cuctema
1. XvMuYHK cBOWMCTBA Ha anymuHui Al
2. NonyuyasaHe v ceorictBa Ha anymuHues(lll) xuapokreung, Al(OH)s
3. Xuaponusa Ha aNyMUHUEBU CONMN
4. TMonyyaBaHe Ha anymuHueB cyndaT—Kanves cyndaTt—-soga (1/1/24)
Tema IV. 4
PewasaHe Ha 3a0a4u
YpaBHEHUA HA OKUC/IUTENIHO-PEAYKLMOHHM NPpoL,ecH
OKncnutenun v peaykTopm
CveanHeHnus Ha Pb(IV) n C(Il)
ExkcnepumeHmanHa yacm
14 rpyna Ha NepuoanyHaTta cuctema
1. W3cnepsaHe Ha cBolicTBaTa Ha 01080 Ph.
1.1.OtHacsaHe Ha onoso Pb kbm paspeaeHmn knucennuu
1.2. OtHacaHe Ha 01080 Pb KbM OCHOBHM XMAapoKcMan

o gk wbd



2. CveanHeHus Ha Pb(ll)
2.1.MonyuyasaHe Ha onoseH(ll) xugpokena Pb(OH)2 n uscneasaHe Ha HerosuTe
CBOMCTBA
2.2.MonyyasaHe Ha ManKo pa3TBopUMHU cbeanHeHusa Ha Pb(ll)
2.2.1. Nony4aBaHe Ha onoseH xpomaT PbCrO4
2.2.2. TMonyuyasaHe Ha onoseH Kap6oHat PbCOs
3. CveauHeHus Ha Pb(IV).
3.1.MonyyasaHe Ha onoseH(lV) okeng PbO2
3.2.OkncanTenHu ceoiictea Ha onoseH(lV) okeng,
3.21. Okucnenme Ha Mn% no Mn™ B Kucena cpesa
3.2.2. Okucnenue Ha Cr3 po Crb* B ankanHa cpega
Tema V.
PewasaHe Ha 3a0a4u
YpaBHEHUA HA OKUC/IUTENIHO-PEAYKLMOHHM NpoLecu
OKUCIUTENN U pPeayKTOpU
CbeaMHEHMA Ha a30Ta, B KOMTO TOM € B MEXAMHHA CTENEH Ha OKUC/IEHNE
EKcriepumeHmasnHa yacm
15 rpyna Ha NepuoaunyHaTta cuctema
1. MonyuaBaHe Ha asoT
MonyyaBaHe Ha aMOHAK
XMMWYHM CBOMCTBA HA aMOHSAK
MonyyaBaHe ¥ XMMUYHW CBOMCTBA HA a30TMCTa KUCE/MHA
XMMMYHM CBOMCTBA Ha paspeseHa a3oTHa KucenmHa. Hutpatm
MNMonyyaBaHe Ha masikopasTBopumu docdaTtu

Sk wWwd

Tema VI.
PewasaHe Ha 3ada4u
YpaBHEHMA HA OKNCINTENHO-peayKLNMOHHM Mpouecu
OKUCAUTENU U PeaYKTOPMU:
1. BogopoaeH nepokcua,
2. CbeaMHeHUnn Ha capaTa, B KOMTO TA € B MEXAMHHA CTENEH Ha OKUCAEeHUe
EKcnepumeHmanHa yacm
16 rpyna Ha nepuogmMyHaTta cuctema
1. OkucauTeNnHo-peayKUMOHHM CBOMCTBA HA BOAOPOAEH Nepokema H202
2. TlonyyaBaHe Ha ManKo pPasTBOPUMU cyndMAM U U3CNeABaHE Ha Pa3TBOPMMOCTTA
WM B KUCENWNHU
3. OTHacaHe Ha MeTann KbM paspeseHa capHa KucenmHa H2S04
4. KavectBeHu peakuunn 3a cyndputHu SO32- n cyndpaTtHmn SO42- MoHM
5. PeayKuMoHHU cBoicTBa Ha HaTpues TMocyndat NazS20s3
6. OKMCAUTeNnHu CBOWCTBA Ha nepoKeuamcyndaTHus moH S20s%"
Tema VII.
PewasaHe Ha 3a0a4u
YpaBHEHMA Ha OKUCAUTENIHO-PEAYKLIMOHHM Npouecu
BeskuncnopoachabprKalLM KUCENIMHWN HA XaZIOTEHHUTE €/IEMEHTU U TEXHUTE CONU
3adasaHe Ha memu 3a Kypcosa paboma. Paboma c Hay4Ha aumepamypa
1. YkasaHue 3a U3BbpLIBAHE HA BUBAMOrpadcKa cnpaBKka
2. OnpepensHe Ha Uea 1 334341 Ha NPUMEPHOTO u3cneaBaHe B 061acTTa Ha
HeopraHMYyHaTa Xumus
3. UwutupaHe Ha Hay4yHa auTepatypa
Tema VIII.
PewasaHe Ha 3a0a4u
YpaBHEHMA Ha OKUCUTENTHO-PEAYKUMOHHU NpoLecu
Oxkuncnutenu:
1. MpocTu BewecTBa
2. CoepguHenus Ha Cr(VI)
ExkcnepumeHmanHa yacm
5 1 6 rpyna Ha nepnoauyHaTa cnuctema



1. PeayKuusa Ha cCbeaMHeEHUATa Ha BaHaAmit V ¢ HacueHTeH Bogopog, H
2. TonyyaBaHe Ha MasKOPa3TBOPUMM BaHALATH
3. MonyyasaHe u ceoiictea Ha xpomeH(lll) xuapokema Cr(OH)s
4. CsoiicTea Ha Kanmes amuxpomat K2Cr207
4.1. OkncneHue Ha SO3% no SO42-
4.2. OKucnenme Ha 2I- go I2
5. MonyyaBaHe Ha MasiKo Pa3TBOPUMM XPOMATH U LUXPOMATH
6. MMonyyasaHe Ha Kanmes cyndat—xpomeH cyndat—soga (1/1/24)
Tema IX
PewasaHe Ha 3a0a4u
YpaBHEHUA Ha OKUC/IUTENTHO-PEAYKLMOHHM NpoLecy
Okucnutenu:
1. NpocTu BewecTsa
2. KNCNopoachabprKaLLy KUCEIMHU U TEXHU COMU
ExcnepumeHnmas+a yacm
7 rpyna Ha lMepuoanyHaTa cuctema
1. MonyyaBaHe M XMMWYHM cBOWCTBA Ha MaHraHoB(Il) xugpokena Mn(OH)2
2. TepMWYHO pasnaraHe Ha KaJMeB NepmaHraHaT
3. BnusHue Ha cpeaaTa BbPXYy OKUC/IUTEIHUTE CBOWCTBA Ha
nepmaHraHaTHUA WOH
4. OxkucnutenHm csoiictea Ha maHraHos(VIl) okena Mn207
5. MNonyuyaBaHe u cBolicTBa Ha maHraHos(ll) cynoug MnS
Tema X.
PewasaHe Ha 3a0a4u
YpaBHEHMA Ha OKUCANTENHO-PEAYKLMOHHWN NpoLecH
Okucnutenu:
1. Bogopogz B cteneH Ha okucneHue (1)
2. NoHM Ha MeTan BbB BUCLIATa MM CTEMEH Ha OKUC/IEHME
ExkcnepumeHnmasn+a yacm
8 rpyna Ha lMepuoanuHaTa cuctema
1. B3aumogeicTaue Ha xenaso Fe c paspeseHn KucenmHu
XapakTtepHu peakuum 3a Fe(ll) n Fe(lll)
Mony4aBaHe u ceoicTa Ha keneseH(ll) xuapokeng, Fe(OH):2
PeayKumoHHu caoricTa Ha Fe(ll)
NMonyyasaHe u ceovicTBa Ha »eneseH(lll) xuapokecung Fe(OH)s
OkucnmtenHu ceoictea Ha Fe(lll)

o gk wbd

Tema X|
PewasaHe Ha 3a0a4u
M34mcneHmna no XMuMmnyHm YpaBHEHUA
EKCI'IepUMEHmGﬂHCI yacm
9 rpyna Ha MNepuoanyHaTa cucTema
1. XummM4YHM cBOMCTBA Ha KobanT Co
2. MNonyuyaaHe v ceoicTBa Ha kobanTos(Il) xuapokena Co(OH):2
3. MNonyuyaBaHe Ha KobanToB(ll) kKapboHaT xekcaxngpat CoCOsze6H20
4. MonyyaBaHe Ha Kanues TeTpatnoumanmaokobantat(ll) K2[Co(SCN)4]
Tema XII.
PewasaHe Ha 3a0a4u
M34yncneHmns no XMuMmnu4Hu YpaBHEHUA
ExkcnepumeHmanHa yacm
10 rpyna Ha MepuogmyHaTa cuctema
1. XuMu4HM cBoicTBa Ha HMKen Ni
2. TMonyuyasaHe u cBowictBa Ha H1Kenos(Il) xuapokena Ni(OH)2
3. MonyyasaHe u covicTBa Ha HUKenos(ll) kapboHaTt NiCOs
4. TMonyyaBaHe Ha amoHueB cyndpaT-HUKenos cyndat—soga (1/1/6)



(NH2)2S04¢NiSO2¢6H20

Tema XIlII.
PewasaHe Ha 3a0a4u

N3uncneHma Nno XMMMUYHN ypaBHEHHUA. O606LLI,VIT€J'IHM 3a4a4yun

ExkcnepumeHmanHa yacm

11 rpyna Ha MNepunogmnyHaTta cuctema
1. NonyuasaHe u ceoiictea Ha megeH(l) okeng Cuz20

a b ownN

Tema XIV.
PewasaHe Ha 3a0a4u

NonyyasaHe Ha meaeH(l) xugpokena CuOH
NonyuyasaHe Ha megeH(Il) okeng CuO
NonyyasaHe u ceovicta Ha meaeH(ll) xugpokrena Cu(OH):2
MonyyaBaHe Ha ocHoBeH meaeH KapboHaT (CUOH)2COs3

N3umcneHma no XMMUYHK YpPaBHEHUA. 0606LIJ,VITGI'IHM 3a4a4ymn

EKCﬂepUMEHmeIHG yacm

12 rpyna Ha MepuogmnyHaTta cuctema
1. XMMWYHM cBOMCTBA Ha LMHK ZN

2. TMonyuyasaHe v ceoicTBa Ha umHKoB(ll) xugpokena Zn(OH)2

3. MonyuyaBaHe Ha amoHues unHKoB pocdat NHaZnPO4
4. MonyyasaHe Ha kagmues(ll) xuppokemg Cd(OH)2
Tema XV. 3awyuma Ha Kypcosama paboma

I/ CamocToAaTenHa noAroToBKa:

06w, 6poit yacose:

4
60

CrygeHtTute TpsAbBa Aa ce 3an03HaAT CaMOCTOATE/NIHO C MPEeACTOALLOTO NabopaTopHO yMnparKHeHue:. B
TEeopeTUYeH acneKkT - 3a CbWHOCTTA Ha 3HaHWMATA, KOMTO Ca B OCHOBaTa Ha OMUTUTE, B METOAMYHO
OTHOLLEHME - 338 XMMMWYHWUTE Onepauunn, HeobxoAMMM 3a TAXHOTO M3NbaAHeHMe. OcobeHO BHMMaHME e
OTAENEHO Ha CAMOCTOATE/IHATa NOArOTOBKA Ha CTYAEHTUTE 33 MOCOUYEHMTE B IEKLMOHHUA KYPC KONOKBUYMH,
KaKTO M 32 HanMCBaHEeTOo Ha Kypcosa paboTa No MHAMBMAYaHO 3a4aAeHa TemMa OT HeopraHM4YHaTa xumumsa. B
camocToATenHaTa cu paboTa, CTYAEHTMTE ce nognomaraT C KOHCYATauMM OT JeKTopa
pbKoBOAUTENA HAa NabopaTOPHUTE YNParKHEHUA,

bubnuorpadpus
Aemop

A. Avmuntpos

0. Nazapos

E. Kupkosa

B. /lekoBa, K. l@aBasos, A.
Adnmutpos

E. B. bataesa,

A. A. bygaHoBa
H. J1. ThnHKa

C. A. MNysakos,

B. A. lMonkos,

A. A. dunaunnosa
0. A. /lebepes,
. H. dagees,

A. M. Tony6es,

3aznasue

HeopraHunyHa xumms Il yact

HeOpFaHMHHa XUMUA

XMMUA Ha enemeHTUTE U TEXHUTE
CbeanHeHunA

PbKkoBOACTBO 3a pewaBaHe Ha 3a4a4um no
o6u.|,a M HEOPraHMYHA XMMUA

3apa4m v ynparkKHeHMA No obLelt Xummm
3afaun 1 ynpaxKHeHMA no obLen XMmmm

CH0pHMK 33434 U ynpaxKHeHWI No obuiein
XMMmmn

Xumma. 3agayHuK

U3damencmeo

Mnosaunecko
YHUBEPCUTETCKO
n3aaTencrso

YW ,,CB. KnmmeHT
Oxpupackm'"

YW ,,CB. KnmmeHT
Oxpupackmn'"
MNnosanBcKo
YHUBEPCUTETCKO
n3aaTencreo

Akagemuma, Mocksa

KHoPyc, Mocksa
KOpaiT, Mocksa

KOpaitT, Mocksa

Ha Kypca u

foduHa

1999

2006

2007

2008

2010
2011

2016

2016
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B. H. WWanosan
M. B. CtenaHoB
0. [. TpeTbAKoB,

J1. . MapTbIHEHKO, HeopraHunyecKkaa xsumus AKagemKHura,
2007
A. H. Tpuropbes, Xumusa snemeHmos, Tom 1 v Tom 2 MockBa
A. 10. UuBagse
ALK
A HA3EB, HeopraHunyeckasa xumus HOpait 2012

C. H. CmapbirnH
T. U. XaxaHUHa,
H. T. HUKnTKHa, HeopraHunyeckas xumus tOpaitt 2010
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MnaHnMpaHu yyebHM AeNHOCTU U MeTOAM Ha NpenogaBaHe

KypcbT no HeopraHuMyHa Xumua BKAOYBA JIEKUMM U 1AaOOPATOPHU YyhpaxkHeHua. Jlekunute
BK/IOYBAT TEOPETUYHU OOACHEHUS M BBMNPOCU OT CTyAeHTuTe. JlabopaTopHUTE YyMNparKHEeHUs no
HeopraHmMyHa XxuMmuAa ca 3a4b/KUTENHW. Te BKAKOYBAT pelaBaHe Ha YpPaBHEHMA HA OKUCAUTENHO-
peayKUMOHHM NPOLLeCU, U3YNCAEHUA NO XMMUYHU YPaBHEHUA, OOSAICHEHUE Ha eKCnepuMeHTaHUTE 3a43auu,
CaMOCTOSITE/IHO M3MbJHEHWE Ha EKCNepuMMeHTaNHMTE 3a4ayu, o6CbXKaaHe W aHa/iM3 Ha NoNydYeHuTe
pesynTaTn. PbKoBOAUTENAT Ha NabopaTopHUTE ynpaxKHeHMA Cb3faBa YC/NOBUA 33 aKTMBHO y4yacTue Ha
CTYAEHTUTE B NpoLeca Ha pellaBaHe Ha 3a4a4M, 3a obcbKaaHe M 0606LeHKe.

MeTtoaun u KpUTEpUU Ha OLLeHABaHe

B pamKuTe Ha yyebHaTa nporpama ca BK/IOYEHM [Ba KONOKBMYMAa BbPXY JEKLUMOHHUA Kypc.
TEKYWMAT KOHTPON MMa 3a Uen Ja MNpoBepu CTeneHTa Ha ycBoABaHe Ha NpenofaBaHusA NIeKUMOHEH
maTtepuasn, Kakto M Jga CTUMyAMpa NOCTOAHCTBOTO B CaMOCTOATE/NHaTa MOATOTOBKA Ha CTYAeHTUTEe B
TEOPETUYHO M METOAMUYHO OTHOLLIEHME,

OdncumnanHaTta NPUKIYBa C NMCMeEH M3nuT. KpaiHaTta oueHKa no gucumnanHaTa ce ¢opmmpa ot 3
KOMnoHeHTa: 1) Pe3ynTart OT TeKyLy KOHTPOA BbpXy NEKUMOHHUA MaTepuan, 2) PesyntaT oT 3awmTata Ha
Kypcosata paboTa u 3) Pesyntat oT nucmeHuna nsnut. CTyaeHTU, YUMTO pe3ynTaTv No KomnoHeHTn 1) n 2) e
OTnunueH 6, nonyyasaT KpaiHa oueHKa no gucumunamHarta OtanueH 6.

OueHkaTta no HeopraHn4yHa XMmus ce 3uncnsea no cneaHata Gopmyna:

25% oT oueHKata Ha KomnoHeHT 1) + 10% oT oueHKaTa Ha KOMnNoHeHT 2) + 65% oT oueHKaTa Ha
KOMMOHEHT 3).

CTygeHTUTE MMaT NpPaBo Aa ce MHPOPMMPAT 3a pesynTatute OT NMUCMeHMTe cu pabotn M aa ce
3aMno3HanAT C MOTUBMTE 3a NMOCTaBEHaTa OLEHKa.

BCMUKM nUcMmeHn paboTh OT TEKYLL KOHTPO/ U U3MNUTA Ce CbXPaHABAT B NPOAb/KeHNe Ha 1 roguHa

OT AaTaTa Ha npoeBexgaHe Ha cemeCTpUaHUA U3NnT.

| E3nk Ha npenoaaBaHe

bbarapckum

| U3rotBun onncaHuerto

[ou. a-p BaHa Jlekosa
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KypcbT no HeopraHuMyHa XMMMA MMa 3a Len ga 3anosHae CTyAEeHTUTe C OCHOBHM CBOWMCTBA Ha
aTOMWUTE HAa XMMUYHUTE eIEMEHTU U TEXHUTE CbeaUHEHWA, Aa NOKaXKe BPb3KaTa MeXK 4y CTPOEXK M CBOMCTBA
1 aa dopmmpa y TAX NPaKTUYECKM YyMeHMA. CBOMCTBA Ha XUMUYHUTE eNeMEHTU N TEXHUTE CbeANHEHUA Ca
pasrnefaHn Bb3 OCHOBA Ha CbBPEMEHHWUTE NPeACTaBM 3a CTPOEXKa Ha aTomMa M NpupogaTta Ha XMMMYHaTa
Bpb3Ka. B TeopeTMuyHaTa 4acT Ha Kypca Ca BK/IYeHW nocnegHute npenopbku Ha IUPAC (2005) 3a
HaMMeHyBaHe Ha HEOPraHWYHW KUCEIMHU U TEXHWU NPOU3BOAHU. JlTabopaTopHUTE YNparKHEHWA Ca OCHOBAHM
Ha NIEKUMOHHMA MaTepuan M M3rparkaat y CTyAEeHTUTE CUCTEMA 33 eKCMepMMEHTaZIHO MNo/y4YaBaHe U
n3cnenBaHe Ha CBOMCTBATA XMMUYHUTE CbegUHEHWA, KAKTO M YMEHUSA Aa aHaAn3MpaT ekcnepumeHTaaHNUTe
pesyntatu. Ha nabopaTopHUTe ynpa)KHEeHWA CTYAEeHTUTe pellaBaT YpPaBHEHUS Ha OKUCAUTENHO-
pPeayKLUMOHHWN peaKkLmu, KOeTo nognomara TAxHaTa ekcnepMmeHTanHa pabora. 3agaseHaTa MHAMBUAYAHA
KypCOBa 334a4a NpuaaBa 3aBbPLUIEHOCT Ha 06YyYeHNETO MM MO Tasu SUCUUNANHA.

TeopeTUyHUTE U MPAKTUYECKM 3HAHUA U YMEHUA, NOyYeHU B Kypca, Ca OCHOBA 3a YCBOsiBaHe Ha
MaTeprana B XMMUYHUTE AUCUMIIMHM, U3y4aBaHW B C/lefBalLMTe KypCcoBe Ha 0byyeHue.

KomneteHuumn

YcnewHo 3aBbplumMamnTe oby4yeHNeTo No Tasm ANCLUNANHAL
1. Uje 3Haam:

> TeopeTVILIHVITe OCHOBW Ha CbBpeMeHHaTa HeopraH4YHa XMMMUA Ha eleMeHTUTE U TeEXHUTE
CbeAnHeHUn
2. lje mo2am:.

» [la npaBAT Bpb3Ka MeX4y CTPOEX M CBOMCTBA Ha HEOPraHUYHUTE CbegMHEHUS,

» [la onpeaensT cBoWCTBaTa Ha aTOMMTE Ha AaAeH XMMUYEH eNeMeHT B 3aBUCMMOCT OT MACTOTO My B
nepuogmMyHaTa cMcTema;

> [a onpeaensitT XMMUYHUTE OTHACAHWA Ha OKCUAA U XMAPOKCUAA Ha A3AEH XMMUYEH €/IeMEHT B
3aBMCMMOCT OT MAICTOTO My B MepunoguyHaTa cucTema;

> [aonpeaenat XMMUUYHUTE OTHACAHMUA Ha OKCUMAUTE U XUAPOKcUAauTe Ha d-enemeHT B 3aBUCUMOCT

OT CTeneHTa My Ha OKUCNEHWE B TAX;

[la N38bPLUBAT U3YMCIEHMA U OCHOBHU XMMUYHU OMNepaLnm, CBbP3aHM CbC CUHTE3UTE Ha

HeopraHW4YHM BeLLEecTBa;

[la peliaBat ypaBHEHMA Ha OKUCIUTENHO-PEAYKLMOHHW NPOLLECH;

[la N38bPLUBAT U3UMCIEHUA MO XUMUYHU YPaBHEHUA,

[a onuceaTt NposeaeHUTE eKCNnepuMeHTH;

[la aHanM3npaT eKcnepumeHTanHuTe pesynTtaTu.

A\
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| HauuH Ha npenogasaHe

AyautopHo: 120 u. M3BbHayauTopHo: 180y
o Jlekumm (60 uaca) e CamocTosTeNHa NOArOTOBKa
e JlabopaTtopHu ynparkHeHus (60 yaca) o KoHcynTtaumm

MpepsaputenHn U3MckBaHUA (3HAHUA U YMEHMUA OT NPeAXOA4HOTO obyyeHue)

3a4bIKUTENTHO M3KCKBAHE e CTyAeHTMTe Aa ca ¢ A406pu NMO3HAaHMA MO XMMUA M MaTeMaTMKa OT CpeaHus
KypcC Ha obyyeHure 1 ¢ MHOro 2o6pu nosHaHua no OCHOBW Ha XMMMUSATA, NONYYEHU OT NPEAXOAHUA CEMECTLP
Ha obyuyeHue.

MpenopbyaHu 3bupaemmn NporpamH1 KOMMNOHEHTU

XMmuMA Ha KOOPAMHALMOHHUTE CbeanHeHuA, feoxnmms

TexHUuecKo ocurypsasaHe Ha 0byueHueTo




» JlabopaTtopun, CHabAeHU C KAMUHMU, CYLUMAHN WKaPOBE, CMMPTHM NaMNU, KOTJIOHM, BaKyyM MOMMMU,
anapatm Ha Kun, TeXHWYECKM BE3HW, KaKTO W AOMbAHUTENHM nocobua 3a NpoBexaaHe Ha
NabopaTopHM yNpasKHEHUA N0 HEOPraHNYHA XUMMUA.

» JlabopaTopHu cbaose v Nprmbopm (CTbKAEHU, MOPLLENaHOBK, NNACTMACOBU U METASTHM) C
YHUBEPCANHO M CbC CNELMaNHO NpegHasHayeHue.

» TBbpAM U TEYHU PEAKTMBM.

CbAbprKaHMe Ha Kypca

TemamuyHo cbObpHaHUe Ha y4ebHama AucyunauHa

KypcbT no HeopraHnyHa XxMumua BKIOYBA NEKLMM U N1abopaTopHU ynpaxKHeHWA. B nfekuunTe ca pasriesaHu
TEOPETUYHUTE OCHOBM Ha CbBPEMEHHaTa HeopraHW4yHa XMMUSA Ha eNeMEHTUTE U TeXHUTE CbefuHeHus.
CBolicTBaTa Ha aTOMWUTE HA XMMWUYHUTE €eMEHTU U TEXHUTE CbeAMHEHMA Ca PasriefaHn Mo rpynu oT
nepuoanyHaTa CMCTEeMa, KaTo e crnaseHa Nocaef0BaTe/IHOCTTa B U3rPaXKAaHeTO Ha e/IeKTPOHHaTa 06BUBKa
Ha aTOMUTE HA XMMUYHUTE eleMeHTU. J1TabopaTopHUTE YNpaXKHEHWA BKAKOYBAT TEMMU OT IEKLMOHHUA KypC
BbPXy MOJlyyaBaHe W M3c/efBaHe Ha CBOWCTBATa HAa XMMMUYHUTE CbeAMHEHMA, KaKTO M pellaBaHe Ha
YPABHEHUSA Ha OKUCIUTENIHO-PEAYKLUMOHHW NPOLLECU U U3YUCIEHUA NO XMMUYHW YPaBHEHMUS.

|A/I1eKu,MM no HeopraHun4yHa xumums

Tema yacose
Bodopod 2
Obuwa xapaKTepucTMKa Ha BogopoaHua atom. CBoOWMCTBa Ha MPOCTOTO BELLECTBO.
PasnpocTtpaHeHue. NMonyvyaBaHe. CbegmHeHMA Ha Bogopoaa. [punoxkeHune.

1 epyna Ha nepuoduyHama cucmema 2
NuTnia (Li), Hatpuin (Na), Kanwuii (K), Pybuguii (Rb), Lesnii (Cs), dpanHumit (Fr)

Obuwa xapaKTepuctMka Ha atomuTe. CBOWCTBA Ha MPOCTUTE BelecTBa. Pa3snpocTpaHeHue.
MonyyasaHe. XMMUYHU CbegnHeHUA. NpunoxkeHne.

2 2pyna Ha nepuodu4Hama cucmema 2
Bepunnii (Be), MarHesuit (Mg), Kanuuii (Ca), CtpoHumii (Sr), bapuii (Ba), Paguit (Ra)

Obwa XapaKTepUCTMKAa Ha aToOMMTe Ha XMMUYHUTE enemeHTU. CBOWMCTBA Ha npocTuTe
BewlectBa. PasnpocTpaHeHue. MNonyyaBaHe. XMMWYHU cbeguHeHUA. NpunoxkeHue.

13 epyna Ha nepuoduyHama cucmema 6
Bop (B), Anymunnia (Al), fannin (Ga), Uugmia (In), Tanwmii (TI)

O6uwa xapaKTepmCTMKa Ha aTOMUTE Ha XMMUYHUTE eIEMEHTH

bop. O6wa xapakTepucTuka Ha 6GopHusa aTom. CBOWMCTBA Ha MPOCTOTO BELLECTBO.
PasnpocTtpaHeHue. MonyyaaHe. CbegmMHeHUA Ha bopa. MpunoxkeHue.

Anymunnin (Al), Tannin (Ga), Ungmit (In), Taauii (Tl). Obwa xapakTepucTMKa Ha aToMuTe Ha
XMMUYHUTE enemeHTU. CBOICTBa Ha NpoOCTMTe BellecTBa. PasnpoctpaHeHue. lNonyyaBaHe.
XMMHUYHU cbeanHeHuna. NpunoxerHue.

14 epyna Ha nepuoduyHama cucmema 6
Bwvrnepoga (C), Cuanumii (Si), fepmanmii (Ge), Kanait (Sn), Onoso (Pb)

O6Lwa xapaKTepuCTMKa Ha aTOMUTE Ha XMMUYHUTE eIeMEHTH

Bvenepod. Obua xapaKTepucTMKa Ha BbrnepoaHua atom. CBOMCTBA Ha MPOCTOTO BELLECTBO.
PasnpocTtpaHeHue. MonyyasaHe. CbeanHeHMA Ha Bbrnepoaa. NpunoxeHue.

Cunuuyud (Si), repmarul (Ge), Kasal (Sn), Onoso (Pb). Csoitctea Ha npoctute BelyecTsa.
PasnpocTtpaHeHue. MonyvyaBaHe. XUMUYHN CbegmnHeHnA. MNpuaoxKeHme.

15 epyna Ha nepuoduyHama cucmema 8
Azort (N), ®ocdop (P), ApceH (As), AHTumoH (Sb), BucmyT (Bi)

Ob6uLa XxapaKTePUCTMKA Ha aTOMUTE Ha XMMUYHUTE ENIEMEHTW.

Azom (N). CBoiicTBa Ha npocToTo BellecTBo. PasnpocTpaHeHue. MonyyaBaHe. XUMUYHU



cbeanHeHua. NMpunoxkenune.

®ocgpop (P), Apcen (As), AHmumon (Sb), Bucmym (Bi)
CBoilcTBa Ha MmpocTuTe BelecTsa. PasnpoctpaHeHue. lMonydaBaHe. XMMUYHU CbeaUHEHUA.

MpunoxeHwue.
16 epyna Ha nepuoduyHama cucmema

Kucnopog, (0), Capa (S), Cenen (Se), Teayp (Te), MonoHuii (Po)
Kucnopod (0). CeoicTBa Ha NpOCTOTO BewecTso. PasnpoctpaHeHue. MonyyasaHe. CbeanHeHUs

Ha Kncnopoaa. anﬂO)-KEH ne.

Capa (S), CeneH (Se), Teayp (Te), MonoHuli (Po)

CBolicTBa Ha npocTuTe BellecTBa. PasnpocTpaHeHue. MonyyaBaHe

MpunoxkeHue.
17 epyna Ha nepuoduyHama cucmema

®dnyop (F), Xnop (CI), Bpom (Br), Mog, (1), Actat (At)

®nayop (F). CsoicTBa Ha NpPOCTOTO BewecTBo. PasnpocTpaHeHwue.

cbeanHeHua. Mpunoxkexne.
Xnop (Cl), Bpom (Br), Mod (1), Acmam (At)

CsolicTBa Ha npocTuTe Bellectsa. PasnpocTtpaHeHue. MNonyyaBaHe

MpunoxeHwue.
lMpexodHu enemeHmu

. XMMWYHN CbegunHeHuA.

MonyyaBaHe. XUMUYHU

. XUMUYHN CbeaunHeHwuA.

ObLa xapaKTepUCTUKa U 0COBEHOCTU Ha MpexoAHuUTe enemeHTu oT 18, 2P 1 3™ npexoaeH

pea,
6 epyna Ha nepuoduyHama cucmema
Xpom (Cr), MonnbaeH (Mo), Bondpam (W)
Obwa XxapaKTepucTMka Ha aTomuTe Ha
BellecTBa. PasnpocTtpaHeHue. MNonyyaBaHe.
7 epyna Ha nepuodu4Hama cucmema
ManraH (Mn), Texneumnit (Tc), Pennin (Re)
Obwa XxapaKTepucTMka Ha aTomuTe Ha
BellecTBa. PasnpocTtpaHeHue. MonyyaBaHe.
8 epyna Ha nepuoduyHama cucmema
Henszo (Fe), Pyrennii (Ru), Ocmuii (OS)
Obwa XxapaKTepucTMka Ha aTomuTe Ha
BewecTta. PasnpocTtpaHeHue. MNonyyaBaHe.
9 epyna Ha nepuoduyHama cucmema
KobanT (Co), Poguin (Rh), Mpnaunia (Ir)
Obwa XxapaKTepuctMka Ha aTomuTe Ha
BewlecTa. PasnpoctpaHeHue. MNMonyyaBaHe.
10 epyna Ha nepuoduyHama cucmema
Huken (Ni), Nanaawnii (Pd), NnatuHa (Pt)
Obwa xapaKTepuctuka Ha aTomuTe Ha
BewecTBa. PasnpoctpaHeHue. MNonyyasaHe.
11 epyna Ha nepuoduyHama cucmema

Meg, (Cu), Cpebpo (Ag), 3nato (Au)

Ob6la XapaKTepuUCTMKa Ha aToMuTe Ha
BewecTtBa. PasnpocTtpaHeHue. MonyyasaHe.
12 epyna Ha nepuoduyHama cucmema

LMHK (Zn), Kagmuid (Cd), *usak (HQ)

Ob6la XapaKTepuCTMKa Ha aToMuTe Ha
BellecTBa. PasnpoctpaHeHue. MNonyyasaHe.

XMMUYHUTE enemeHTU. CBoiicTBa Ha

XUMUYHU cbeanHeHua. MpunoxeHue.

XMMUYHUTE enemeHTU. CBoiicTBa Ha

XUMWYHU cbeauHeHuA. MpunoxeHue.

XMMUYHUTE enemeHTU. CBoicTBa Ha

XUMUYHU CbegMHEHUA. MpunoxeHune.

XMMUYHUTE enemeHTU. CBOKCTBA Ha

XUMUYHU cbegmHeHna. MNpunoxeHue.

XMMUYHUTE enemeHTU. CBOICTBA Ha

XUMUYHU cbegmHeHna. NpunoxeHue.

XMMUYHUTE enemeHTU. CBolicTBa Ha

XUMUYHU cbegmHeHna. MNpunoxeHue.

XMMUYHUTE enemeHTU. CBoiicTBa Ha

XUMUYHU cbeguHeHna. NpunoxeHue.

npoctute

npocrtunte

npocrtute

npocrute

npocrute

npocrure

npoctute



Konoksuym Bbpxy 50% ot yuebHUA maTepuan 2
Konoksuym Bbpxy 50% ot yuebHUA matepuan 2

06wy, 6poii yacose: 60
dopmMu Ha TeKyL, KOHTPO/N BbPXY JIEKUMOHHUA MaTepuan:

| KonokBuym Bbpxy 50% o1 yuebHUA maTepuan
MpoBexaa ce npes 7-ma ceamunLa OT CEMeCTbpa
Il KonokBuym Bbpxy 50% oT yuebHUA maTepuan
MpoBexaa ce npe3 15-Ta cegmumLa oT cemecTbpa

B/ YnpaxHeHua no HeopraHuyHa xumus
Tema yacose

Tema l. 4
PewasaHe Ha 3a0a4u
YpaBHEHUA HA OKUC/IUTEIHO-PEAYKLMOHHM NPpoLecu
BnA0Be OKUCIUTENIHO-PEAYKLUMOHHN peakLmm
EkcrepumeHmasnHa Yacm
MpeyuncTBaHe Ha BelLlecTBa
1. NpeuncTtBaHe Ha Kanues guxpomat K2Cr207 ypes npekpucranmsaums
2. MMpeuncteaHe Ha HaTtpues xnopug NaCl upes cmaHa Ha pasTBopuTena
3. MpeuuncrsaHe Ha HaTpues xnopua NaCl upes nsconsaHe
4. TpeunctsaHe Ha og |2 ypes cybammaums
Tema ll. 4
PewasaHe Ha 3a0a4u
YpaBHEHMA HA OKUCAUTENTHO-PEAYKUMOHHM NpoLecu
Peayktopu:
1. NpocTu BellecTBa
2. XMApMAaM Ha ankanHUTe U asKaso3eMHM MeTau
EkcnepumeHmanHa yacm
11 2 rpyna HallepMoamnuHaTa cuctema
1. BsaumopgelicTBME Ha HATPUiM C BoAa
CsoicTBa Ha HaTpueB xmuapokeng NaOH
CsoicTBa Ha HaTpues nepokeua Naz02
B3sanumopelicTBMe Ha marHesuii ¢ Boga
CsoicTBa Ha bapues nepokcng BaO:
B3sanMmopelictBMe Ha marHesuii ¢ pa3TBoOp Ha aMOHMEBA CON
Tema Il 4
Pewasare Ha 3a0a4u
YpaBHEHUA HA OKUC/IUTEIHO-PEAYKLMOHHM NPoLecH
PenykTtopu
MOoHM Ha MeTann B HM3LWATa UM CTeneH Ha OKUCAEHMe
EkcrepumeHmasn+Ha Yacm
13 rpyna Ha MepuroamnyHaTta cuctema
1. XvmMunyHK cBOMCTBA Ha anymuHuii Al
2. NonyuyaaHe v ceorictBa Ha anymuHmes(lll) xuapokeng, Al(OH)s
3. Xnuaponusa Ha aNlYyMUHUEBU CONU
4. TMonyyaBaHe Ha anymuHueB cyndaT—-Kanves cyndat—-soga (1/1/24)
Tema IV. 4
PewasaHe Ha 3a0a4u
YpaBHEHUA HA OKUC/IMTENIHO-PELAYKLMOHHM NpoLecH
OKncnutenun v peaykTopm
CveavnHeHnus Ha Pb(IV) n C(II)
ExkcnepumeHmanHa yacm
14 rpyna Ha NepuoanyHaTta cuctema
1. WscnepsaHe Ha cBolicTBaTa Ha on1080 Phb.

o gk wbd



1.1. OtHacsHe Ha 01080 Pb kbm paspeaeHu knuceanHm
1.2. OtHacsaHe Ha 01080 Pb Kbm ocHOBHM xMApOKCHMAM
2. CveanHenus Ha Pb(ll)
2.1.NMonyuyasaHe Ha onoseH(ll) xugpokecna Pb(OH)2 n nscneasaHe Ha HerosuTe
cBOMCTBA
2.2.MonyyasaHe Ha ManKo pa3TBoOpUMHU cbeanHeHua Ha Pb(ll)
2.2.1. Nony4aBaHe Ha onoseH xpomaT PbCrO4
2.2.2. TMonyuyasaHe Ha onoseH Kap6oHat PbCOs3
3. CveanHenua Ha Pb(IV).
3.1.MonyuyasaHe Ha onoseH(IV) okena PbO:2
3.2. OkncanTenHu ceoiictea Ha onoseH(lV) okeng,
3.21. Okucnenme Ha Mn% no Mn™ B Kucena cpesa
3.2.2. Okucnenue Ha Cr¥ po Crb* B ankanHa cpega
Tema V.
PewasaHe Ha 3a0a4u
YpaBHEHUA HA OKUCAUTENHO-PEAYKLMOHHM NpoLecH
OKMCAUTENN U peayKTopK
CbegMHEeHUA Ha a30Ta, B KOWUTO TOM € B MEKAMHHA CTEMEeH Ha OKUCAeHNe
ExkcnepumeHmanHa yacm
15 rpyna Ha MepuoaunyHaTa cnuctema
1. MonyvaBaHe Ha asoT
MonyyaBaHe HAa aMOHAK
XMMMUYHM CBOMCTBA Ha aMOHSIK
MonyyaBaHe ¥ XMMWYHW CBOMCTBA HA a30TMCTa KUCE/MHA
XMMMYHM CBOICTBA Ha paspeseHa a3oTHa KucenmHa. Hutpatm
MonyyaBaHe Ha mankopasTsopumn pocdaTu

Sk Wb

Tema VI.
PewasaHe Ha 3a0a4u
YpaBHEHUA HA OKUCIUTENHO-PEAYKLUMOHHM MPoLIecH
OKUCAUTENN N PeayKTOPMU:
1. BogopoaeH nepokcug,
2. CbeaMHeHMA Ha capaTa, B KOMTO TA € B MeXAMHHa CTeneH Ha OKUC/IeHne
EKcriepumeHmasnHa yacm
16 rpyna Ha MNepuogmyHaTta cuctema
1. OKucAuTenHo-peayKUMOHHM CBOMCTBA Ha BoAOPOoAeH nepokcna H202
2. TMonyyasaHe Ha ManKo pasTBOpUMHU cyndMAaM U U3cneaBaHe Ha Pa3TBOPUMOCTTa
MM B KMCENHM
3. OTHacAHe Ha MeTann KbM paspegeHa cApHa kuceamHa HzSO4
4. KavecTtBeHu peakuunn 3a cyndputHu SO32- n cyndpaTtHmn SO42- MoHM
5. PeayKkuMoHHU cBoitcTBa Ha HaTpues TMocyndat NazS20s3
6. OKMCAMTeNHM CBOWCTBA Ha nepoKeuamcyndaTHusa moH S20s%"
Tema VII.
PewasaHe Ha 3a0a4u
YpaBHEHUA HA OKUCAUTENHO-PEAYKLMOHHM NpoLiecH
BeskncnopoachabprKalLM KUCEMHWN HA XaloreHHUTE eNeMEHTU U TEXHUTE CONU
3adasaHe Ha memu 3a Kypcosa paboma. Paboma ¢ Hay4Ha aumepamypa
1. VYkasaHwue 3a n3BbpLBaHe Ha Bubanorpadcka cnpasKa
2. OnpepensHe Ha LUea 1 334341 Ha NPUMEPHOTO u3cneaBaHe B 06aacTTa Ha
HeopraHn4YHaTa xumusa
3. UutupaHe Ha HayyHa iMTepartypa



Tema VIII.

PewasaHe Ha 3a0a4u

YpaBHEHUA HA OKUCIUTENHO-PEAYKLUMOHHM NpoLLecH

Okucnutenu:

1. Npoctu BelecTBa

2. CoeanHenus Ha Cr(VI)

EKcriepumeHmasnHa yacm

51 6 rpyna Ha MepuogunyHaTa cuctema

PefyKkums Ha cbeaAnHeHUATa Ha BaHaaumi V ¢ HacueHTeH Bogopoga H
MonyyaBaHe Ha MaNKOPa3TBOPMMM BaHa4aTH

MonyyasaHe v ceoictea Ha xpomeH(lll) xuapokeug, Cr(OH)s3
CsolicTBa Ha Kanunes anxpomat K2Cr207

OkucneHue Ha SO3% go SO4%-

OkucneHne Ha 21~ go I2

MonyyaBaHe Ha MafKo Pa3TBOPUMM XPOMATU U AUXPOMATH
MonyyaBaHe Ha Kanmes cyndat—xpomeH cyndat—soga (1/1/24)

ST hhwNE

Tema IX
PewasaHe Ha 3a0a4u
YpaBHEHUS Ha OKUC/IMTETHO-PEAYKLMOHHM NpoLecH
Okucnutenu:
1. NpocTn BewwecTBa
2. KucnopoacbabprKallum KUCEIUHU U TEXHU CONU
ExkcnepumeHmanHa yacm
7 rpyna Ha MNepuoanyHaTa cuctema
1. MonyyaBaHe M XMMWUYHM cBoMcTBA Ha maHraHos(ll) xuapokeng Mn(OH)2
2. TepMWYHO pasnaraHe Ha Kaaves NepmaHraHar
3. BauaHwue Ha cpepaTta BbpXy OKUCAUTENHUTE CBOMCTBA HA
nepmaHraHaTHMA MoH
4. OKkucauTenHu ceoiictea Ha maHraHos(VIl) okena Mn207
5. MonyuyaBaHe 1 cBolicTBa Ha maHraHos(ll) cyndung MnS
Tema X.
PewaeaHe Ha 3a0ayu
YpaBHEHWA Ha OKUCAUTETHO-PESYKLMOHHM NPOoLLEecH
Okucnutenu:
1. Bogopoga 8 cteneH Ha okuncnerue (1)
2. AoHM Ha MeTann BbB BMCLIATa MM CTEMNEH Ha OKMUC/eHMe
ExcnepumeHmanHa yacm
8 rpyna Ha lMepuoguyHaTa cuctema
1. BsaumogelicTBMe Ha enaso Fe c paspeneHn KUCEINHM
XapaktepHu peakumm 3a Fe(ll) n Fe(lll)
MonyyaBaHe u ceowcTBa Ha »keneseH(ll) xuapokeung, Fe(OH)2
PeayKumoHHuM ceolicTa Ha Fe(ll)
MonyyaBaHe u cBovicTBa Ha »keneseH(lll) xugpokrecung Fe(OH)s
OkucnutenHu ceoictea Ha Fe(lll)

o gk wbd

Tema XI
PewasaHe Ha 3a0a4u
M34mcneHmna no XmuMmmnyHm YpaBHEHUA
ExkcnepumeHmanHa yacm
9 rpyna Ha MNepuoanyHaTta cuctema
1. XvmunyHu cBoWcTBa Ha KobanT Co
2. MNonyuyaBaHe v cBolicTBa Ha kobanTos(Il) xuapokena Co(OH)2
3. MMony4aBaHe Ha KobanTos KapboHaT xekcaxmapaT CoCOze6H20
4. MonyyaBaHe Ha Kanues TeTpatnoumarnmaorkobantat(ll) K2[Co(SCN)4]
Tema XII.



PewasaHe Ha 3a0a4u
M34ncneHmnsa No XMMUYHM ypaBHEHUA
EKcnepumeHmanHa yacm
10 rpyna Ha MNepuogmyHaTta cuctema
1. XumuyHM ceoicTBa Ha HMKen Ni

MonyyasaHe u ceovicTBa Ha HUKenos(ll) xuapokcung, Ni(OH)2

2.
3. MonyyaBaHe u ceovicTBa Ha HMKenos(ll) kap6oHaTt NiCOs
4,

MonyyaBaHe Ha amoHueB cyndaT-HUKenos cyndat—soaa (1/1/6)

(NH4)2S04¢NiSOse6H20
Tema XIII.
PewasaHe Ha 3a0a4u
M34ncneHmns Nno XMmuyHu ypasHeHusa. O606LWMTeNHM 334a4m
EKkcnepumeHmanHa yacm
11 rpyna Ha MNepunogmyHaTta cuctema

1. MonyuyaBaHe u colictBa Ha meaeH(l) okeng Cu20

2. NonyuyasaHe Ha meaeH(l) xuapokeng CuUOH

3. NonyuyasaHe Ha megeH(Il) okeng CuO

4. MonyyasaHe u cowicTBa Ha meaeH(ll) xugpokrena Cu(OH):2

5. MNonyuyaBaHe Ha ocHoBeH MeaeH KapboHat (CUOH)2COs
Tema XIV.

PewasaHe Ha 3ada4u
M3uncneHmsa no XMMU4YHU ypaBHeHua. O606LWLMTENHN 3a4a4K
ExkcnepumeHmanHa yacm
12 rpyna Ha MepuogmyHaTa cucTema
1. XMMWYHM CBOMCTBA Ha UMHK ZN
2. Mony4yasaHe u ceoicTBa Ha unHKos(Il) xuapokeng Zn(OH):2
3. MonyuyaBaHe Ha amoHMes unHKos pocdaTt NHaZnPO4
4. MonyuyasaHe Ha Kagmues(ll) xnapokeng Cd(OH):2
Tema XV. 3awuma Ha Kypcosama paboma

I/ CamocTosTenHa NoAroToBKa:

06wy, 6poii yacose:

4
60

CTVAEHTMTE Tpﬂ6Ba Aa Cé 3ano3HaAT CaMOCTOATENNHO C NpeacToALloTOo na60paTopHo yrnpaxHeHue. B
TEeOpeTn4eH acCneKkT - 3a CbWHOCTTA HAa 3HAHWATA, KOUTO Ca B OCHOBATa Ha OoNuUTUTE, B METOAUYHO
OTHOWeEHNE - 3a XMMUYHUTE onepauunn, HeO6XO,£I,MMM 33 TAXHOTO M3nbaHeHue. OcobeHo BHUMaHUE e
OoTAENEHO Ha CaAMOCTOATE/IHATA NOAIOTOBKA Ha CTYAEHTUTE 3@ NOCOYEHUTE B IEKLMOHHUA KYPC KOJIOKBUYMU,
KaKTO U 3@ HaNNCBAHETO HA KypCoBa pa60Ta no NHANBMAYaNHO 3a434eHa TeMa OT HeopraHMyHaTa xumma. B
CaMOCTOATENNHATa CH pa60Ta, CTyaAeHTUTE Ce nognomarat C KOHCynTauun OT JNeKTopa

pbKoBOAUTENS Ha NabopaToOpHUTE YNpParKHEeHUs,

bubnnorpadus

Aemop 3aznasue

A. Avmuntpos HeopraHnyHa xumms Il yact

[. Nazapos HeopraHunyHa xmmma

XUMUA Ha enemeHTUTEe N TeEXHUTE

E. Knupkosa
cbegMHeHus

B. /lekosa, K. laBa3os, A.
Adnmutpos

PbKOBOACTBO 3a peLlaBaHe Ha 3a/a4u no
0613 1 HeopraHMYHa XMMKA

E. B. bataesa, 3afaun 1 ynpaxKHeHMA No obLen XMmmm

U3zdamencmeo
MNnosanBcKo
YHUBEPCUTETCKO
n3aaTencreo

YW ,,Cs. KnmmeHT
Oxpuackmn'

YW ,,Cs. KnumeHT
Oxpuackmn'
NnosanecKo
YHUBEPCUTETCKO
n3aaTencrso
AKagemuna, MocKksa

Ha Kypca u

foduHa

1999

2006

2007

2008

2010
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M. B. CtenaHos

0. [. TpeTbAKos,
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A. H. Tpuropbes, Xumus anemeHmos, Tom 1 v Tom 2 MockBa

A. 10. LUueagse
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C. H. CmapbirnH
T. . XaxaHuHa,
H. I. HUKuTUHHa, HeopraHuyecKkas xmmus HOpaiit 2010
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ApanTtupaHeTo Ha

HOMEHIKNATYpaTa KbM HomeHKpaTypa no HeopraHMYHa XMmms. AKaAeMMIHO

6b/rapcKku e3unK e nog, Npenopbky Ha IUPAC 2005 n3naTencrso 2009
oblaTta pejakLmMa Ha "Npo¢. MapuH

CH0pHUK 3334 M ynpaskHeHU no obueit

KOpaiit, MockBa 2016
XUMUK

2007

HeopraHnueckasa xumus HOpait 2012

npod Xpucto banapes ApuHos”, Codus

0. Wpaisep, M. ITKNHC HeopraHunyeckaa xumua Tom 2 »Mup”, Mocksa 2004

H. AxmeToB 0O6wan 1 HeopraHM4Yeckan XMmus ,Boias wikona”, 2003
Mocksa
Houghton Mifflin

Ebbing Gammon General Chemistry Company, Boston 2009
New York

nIIaHMpaHM yqe6l-m AeﬁHOCTM n MeTogu Ha npenogaBaHe

KypcbT no HeopraHMYyHa XWMmMUA BKIOYBA NEKUMM M NabOPaTOpPHU ynpaskHeHus. Jlekumute
BK/IOYBAT TEOPETUMYHM O0BACHEHMA W BbNPOCUM OT CTyaeHTUTe. JlabopaTopHUTe ynpa)KHeHua no
HeopraHnyHa XMMMUA ca 3a4b/KUTENHW. Te BK/AOYBAT pelwaBaHe Ha YPaBHEHUS Ha OKUCAMTENHO-
pPeayKLUMOHHWN NPOLECU, N3UUCAEHUA NO XMMUYHU ypaBHEHUA, 06ACHEHME Ha eKCnepuMeHTaHUTE 3a43a4u,
CaMOCTOATENIHO M3MbAHEHWE HA EeKCNepuMMEHTa/NHMTE 3afayu, 06CbKAaHe M aHaAM3 Ha Noay4YeHuTe
pesynTatn. PbKoBOAMTENAT Ha NabopaTopHUTE yNpaKHEHUS Cb34aBa YC/OBMA 33 aKTMBHO y4yacTue Ha
CTYAEHTWTE B NPOLLECA HA pPeLlaBaHe Ha 334a4yu, 3a obcbKaaHe M 0606LeHume.

MeToau 1 KpUTEPUU HA OLeHAABaHe

B pamKuTe Ha yyebHaTa nporpama ca BK/OYEHM [Ba KONOKBMYMA BbPXY JEKLMOHHUA KypC.
TERYWMAT KOHTPO/ MMa 3a Len Aa MpoBepu CTeMNeHTa Ha ycBOsBaHe Ha MNpenofaBaHWA JIeKUMOHEH
MaTepuasn, KakTo M Ja CTUMyAMpPa NOCTOSHCTBOTO B CaMOCTOATE/IHATa MOATOTOBKA Ha CTYAEHTUTe B
TEOPETUYHO U METOAMYHO OTHOLIEHME.

AncumnanHaTta NpUKAYBa C MMCMEH M3NUT. KpaliHaTta oueHKa no gucumnianHaTa ce ¢opmmpa ot 3
KOMnoHeHTa: 1) Pe3ynTaTt OT TeKyL, KOHTPOA BbpXy NEKLMOHHUA MaTepuan, 2) PesyntaT oT 3awmTaTta Ha
KypcoBaTa paboTa u 3) Pesyntat oT nucmeHuna nsnut. CTy4eHTU, YUMTO pe3ynTaTv No KomnoHeHTn 1) n 2) e
OTtanueH 6, nonyyaBaT KpaliHa oueHKa no gucumnanHata OtanyeH 6.

OueHkaTa no HeopraHMYyHa XMMUA ce U34ncaaBa No ciegHaTa popmyna:

25% oT oueHKata Ha KomnoHeHT 1) + 10% oT oueHKaTa Ha KOMNOHeHT 2) + 65% oT oueHKaTa Ha
KOMMOHEHT 3).

CTyAeHTMTe MMaT NpaBo Aa ce MHPOpPMMpaT 3a pesynTatmute OT NUCMeHuTe cu paboTn M aa ce
3aM03HanAT C MOTMBUTE 3a NOCTaBeHaTa OLEeHKa.

BCMYKM NUCMeHU paboTyh OT TEKYLL KOHTPO U U3NUTA Ce CbXPaHABaT B NPOAb/KEeHNe Ha 1 roguHa



OT AaTaTa Ha npoBexXaaHe Ha CEMECTPUATHUA UBNAUT.

| E3uK Ha npenogasaHe

Bbarapckm

| U3rotBun onncaHuero

Jou. a-p BaHa Jlekosa
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YYEBHAIPOITPAMA

| dakynrer |

XUMUYECKH

| Kartegpa |

O6wwa 1 HeopraHUYHa XMMMUA C MeTOAUKA Ha 0byyeHMeTo No XMmus

| NMpodecnoHanHo HanpasneHue (Ha Kypca) |

4.2 XuMU4ecKun Hayku

| Cneumnannocr |

MeauumHcka xumus (pegoBHO obyyeHme)

OMUCAHUE

| HanmeHoBaHMue Ha Kypca |

HeopzaHuyHa xumusn

| Koa Ha Kypca |

|Tun Ha Kypca |

3agbaxkurteneH

| PaBHMuLe Ha Kypca (OKC) |

bakanasbp

| FoamHa Ha obyuenne |

nbpBa

| Cemectbp |
I

| Bpoi ECTS kpegutn |
11

| MUme Ha nekTopa |

aou. a-p BaHa Jlekosa

|qu6|-m pe3ynTatu 3a Kypca |

AHoTauua



KypcbT no HeopraHuMyHa XMMMA MMa 3a Len ga 3anosHae CTyAEeHTUTe C OCHOBHM CBOWMCTBA Ha
aTOMWUTE HAa XMMUYHUTE eIEMEHTU U TEXHUTE CbeaUHEHWA, Aa NOKaXKe BPb3KaTa MeXK 4y CTPOEXK M CBOMCTBA
1 aa dopmmpa y TAX NPaKTUYECKM YyMeHMA. CBOMCTBA Ha XUMUYHUTE eNeMEHTU N TEXHUTE CbeANHEHUA Ca
pasrnefaHn Bb3 OCHOBA Ha CbBPEMEHHWUTE NPeACTaBM 3a CTPOEXKa Ha aTomMa M NpupogaTta Ha XMMMYHaTa
Bpb3Ka. B TeopeTMuyHaTa 4acT Ha Kypca Ca BK/IYeHW nocnegHute npenopbku Ha IUPAC (2005) 3a
HaMMeHyBaHe Ha HEOPraHWYHW KUCEIMHU U TEXHWU NPOU3BOAHU. JlTabopaTopHUTE YNparKHEHWA Ca OCHOBAHM
Ha NIEKUMOHHMA MaTepuan M M3rparkaat y CTyAEeHTUTE CUCTEMA 33 eKCMepMMEHTaZIHO MNo/y4YaBaHe U
n3cnenBaHe Ha CBOMCTBATA XMMUYHUTE CbegUHEHWA, KAKTO M YMEHUSA Aa aHaAn3MpaT ekcnepumeHTaaHNUTe
pesyntatu. Ha nabopaTopHUTe ynpa)KHEeHWA CTYAEeHTUTe pellaBaT YpPaBHEHUS Ha OKUCAUTENHO-
pPeayKLUMOHHWN peaKkLmu, KOeTo nognomara TAxHaTa ekcnepMmeHTanHa pabora. 3agaseHaTa MHAMBUAYAHA
KypCOBa 334a4a NpuaaBa 3aBbPLUIEHOCT Ha 06YyYeHNETO MM MO Tasu SUCUUNANHA.

TeopeTUyHUTE U MPAKTUYECKM 3HAHUA U YMEHUA, NOyYeHU B Kypca, Ca OCHOBA 3a YCBOsiBaHe Ha
MaTeprana B XMMUYHUTE AUCUMIIMHM, U3y4aBaHW B C/lefBalLMTe KypCcoBe Ha 0byyeHue.

KomneteHuumn

YcnewHo 3aBbplumMamnTe oby4yeHNeTo No Tasm ANCLUNANHAL
1. Uje 3Haam:

> TeopeTVILIHVITe OCHOBW Ha CbBpeMeHHaTa HeopraH4YHa XMMMUA Ha eleMeHTUTE U TeEXHUTE
CbeAnHeHUn
2. lje mo2am:.

» [la npaBAT Bpb3Ka MeX4y CTPOEX M CBOMCTBA Ha HEOPraHUYHUTE CbegMHEHUS,

» [la onpeaensT cBoWCTBaTa Ha aTOMMTE Ha AaAeH XMMUYEH eNeMeHT B 3aBUCMMOCT OT MACTOTO My B
nepuogmMyHaTa cMcTema;

> [a onpeaensitT XMMUYHUTE OTHACAHWA Ha OKCUAA U XMAPOKCUAA Ha A3AEH XMMUYEH €/IeMEHT B
3aBMCMMOCT OT MAICTOTO My B MepunoguyHaTa cucTema;

> [aonpeaenat XMMUUYHUTE OTHACAHMUA Ha OKCUMAUTE U XUAPOKcUAauTe Ha d-enemeHT B 3aBUCUMOCT

OT CTeneHTa My Ha OKUCNEHWE B TAX;

[la N38bPLUBAT U3YMCIEHMA U OCHOBHU XMMUYHU OMNepaLnm, CBbP3aHM CbC CUHTE3UTE Ha

HeopraHW4YHM BeLLEecTBa;

[la peliaBat ypaBHEHMA Ha OKUCIUTENHO-PEAYKLMOHHW NPOLLECH;

[la N38bPLUBAT U3UMCIEHUA MO XUMUYHU YPaBHEHUA,

[a onuceaTt NposeaeHUTE eKCNnepuMeHTH;

[la aHanM3npaT eKcnepumeHTanHuTe pesynTtaTu.

A\
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| HauuH Ha npenogasaHe

AyautopHo: 120 u. M3BbHayauTopHo: 210y
o Jlekumm (60 uaca) e CamocTosTeNHa NOArOTOBKa
e JlabopaTtopHu ynparkHeHus (60 yaca) o KoHcynTtaumm

MpepsaputenHn U3MckBaHUA (3HAHUA U YMEHMUA OT NPeAXOA4HOTO obyyeHue)

3a4bIKUTENTHO M3KCKBAHE e CTyAeHTMTe Aa ca ¢ A406pu NMO3HAaHMA MO XMMUA M MaTeMaTMKa OT CpeaHus
KypcC Ha obyyeHure 1 ¢ MHOro 2o6pu nosHaHua no OCHOBW Ha XMMMUSATA, NONYYEHU OT NPEAXOAHUA CEMECTLP
Ha obyuyeHue.

MpenopbyaHu 3bupaemmn NporpamH1 KOMMNOHEHTU

Xumua Ha KOOpPANHAUNOHHUTE CbeaNHEHUA, BMONOrMYHOAKTUBHM KOOpPANHAUNOHHU CbeANHEHNA

TexHUuecKo ocurypsasaHe Ha 0byueHueTo




» JlabopaTtopun, CHabAeHU C KAMUHMU, CYLUMAHN WKaPOBE, CMMPTHM NaMNU, KOTJIOHM, BaKyyM MOMMMU,
anapatm Ha Kun, TeXHWYECKM BE3HW, KaKTO W AOMbAHUTENHM nocobua 3a NpoBexaaHe Ha
NabopaTopHM yNpasKHEHUA N0 HEOPraHNYHA XUMMUA.

» JlabopaTopHu cbaose v Nprmbopm (CTbKAEHU, MOPLLENaHOBK, NNACTMACOBU U METASTHM) C
YHUBEPCANHO M CbC CNELMaNHO NpegHasHayeHue.

» TBbpAM U TEYHU PEAKTMBM.

CbAbprKaHMe Ha Kypca

TemamuyHo cbObpHaHUe Ha y4ebHama AucyunauHa

KypcbT no HeopraHnyHa XxMumua BKIOYBA NEKLMM U N1abopaTopHU ynpaxKHeHWA. B nfekuunTe ca pasriesaHu
TEOPETUYHUTE OCHOBM Ha CbBPEMEHHaTa HeopraHW4yHa XMMUSA Ha eNeMEHTUTE U TeXHUTE CbefuHeHus.
CBolicTBaTa Ha aTOMWUTE HA XMMWUYHUTE €eMEHTU U TEXHUTE CbeAMHEHMA Ca PasriefaHn Mo rpynu oT
nepuoanyHaTa CMCTEeMa, KaTo e crnaseHa Nocaef0BaTe/IHOCTTa B U3rPaXKAaHeTO Ha e/IeKTPOHHaTa 06BUBKa
Ha aTOMUTE HA XMMUYHUTE eleMeHTU. J1TabopaTopHUTE YNpaXKHEHWA BKAKOYBAT TEMMU OT IEKLMOHHUA KypC
BbPXy MOJlyyaBaHe W M3c/efBaHe Ha CBOWCTBATa HAa XMMMUYHUTE CbeAMHEHMA, KaKTO M pellaBaHe Ha
YPABHEHUSA Ha OKUCIUTENIHO-PEAYKLUMOHHW NPOLLECU U U3YUCIEHUA NO XMMUYHW YPaBHEHMUS.

|A/I1eKu,MM no HeopraHun4yHa xumums

Tema yacose
Bodopod 2
Obuwa xapaKTepucTMKa Ha BogopoaHua atom. CBoOWMCTBa Ha MPOCTOTO BELLECTBO.
PasnpocTtpaHeHue. NMonyvyaBaHe. CbegmHeHMA Ha Bogopoaa. [punoxkeHune.

1 epyna Ha nepuoduyHama cucmema 2
NuTnia (Li), Hatpuin (Na), Kanwuii (K), Pybuguii (Rb), Lesnii (Cs), dpanHumit (Fr)

Obuwa xapaKTepuctMka Ha atomuTe. CBOWCTBA Ha MPOCTUTE BelecTBa. Pa3snpocTpaHeHue.
MonyyasaHe. XMMUYHU CbegnHeHUA. NpunoxkeHne.

2 2pyna Ha nepuodu4Hama cucmema 2
Bepunnii (Be), MarHesuit (Mg), Kanuuii (Ca), CtpoHumii (Sr), bapuii (Ba), Paguit (Ra)

Obwa XapaKTepUCTMKAa Ha aToOMMTe Ha XMMUYHUTE enemeHTU. CBOWMCTBA Ha npocTuTe
BewlectBa. PasnpocTpaHeHue. MNonyyaBaHe. XMMWYHU cbeguHeHUA. NpunoxkeHue.

13 epyna Ha nepuoduyHama cucmema 6
Bop (B), Anymunnia (Al), fannin (Ga), Uugmia (In), Tanwmii (TI)

O6uwa xapaKTepmCTMKa Ha aTOMUTE Ha XMMUYHUTE eIEMEHTH

bop. O6wa xapakTepucTuka Ha 6GopHusa aTom. CBOWMCTBA Ha MPOCTOTO BELLECTBO.
PasnpocTtpaHeHue. MonyyaaHe. CbegmMHeHUA Ha bopa. MpunoxkeHue.

Anymunnin (Al), Tannin (Ga), Ungmit (In), Taauii (Tl). Obwa xapakTepucTMKa Ha aToMuTe Ha
XMMUYHUTE enemeHTU. CBOICTBa Ha NpoOCTMTe BellecTBa. PasnpoctpaHeHue. lNonyyaBaHe.
XMMHUYHU cbeanHeHuna. NpunoxerHue.

14 epyna Ha nepuoduyHama cucmema 6
Bwvrnepoga (C), Cuanumii (Si), fepmanmii (Ge), Kanait (Sn), Onoso (Pb)

O6Lwa xapaKTepuCTMKa Ha aTOMUTE Ha XMMUYHUTE eIeMEHTH

Bvenepod. Obua xapaKTepucTMKa Ha BbrnepoaHua atom. CBOMCTBA Ha MPOCTOTO BELLECTBO.
PasnpocTtpaHeHue. MonyyasaHe. CbeanHeHMA Ha Bbrnepoaa. NpunoxeHue.

Cunuuyud (Si), repmarul (Ge), Kasal (Sn), Onoso (Pb). Csoitctea Ha npoctute BelyecTsa.
PasnpocTtpaHeHue. MonyvyaBaHe. XUMUYHN CbegmnHeHnA. MNpuaoxKeHme.

15 epyna Ha nepuoduyHama cucmema 8
Azort (N), ®ocdop (P), ApceH (As), AHTumoH (Sb), BucmyT (Bi)

Ob6uLa XxapaKTePUCTMKA Ha aTOMUTE Ha XMMUYHUTE ENIEMEHTW.

Azom (N). CBoiicTBa Ha npocToTo BellecTBo. PasnpocTpaHeHue. MonyyaBaHe. XUMUYHU



cbeanHeHua. NMpunoxkenune.

®ocgpop (P), Apcen (As), AHmumon (Sb), Bucmym (Bi)
CBoilcTBa Ha MmpocTuTe BelecTsa. PasnpoctpaHeHue. lMonydaBaHe. XMMUYHU CbeaUHEHUA.

MpunoxeHwue.
16 epyna Ha nepuoduyHama cucmema

Kucnopog, (0), Capa (S), Cenen (Se), Teayp (Te), MonoHuii (Po)
Kucnopod (0). CeoicTBa Ha NpOCTOTO BewecTso. PasnpoctpaHeHue. MonyyasaHe. CbeanHeHUs

Ha Kncnopoaa. anﬂO)-KEH ne.

Capa (S), CeneH (Se), Teayp (Te), MonoHuli (Po)

CBolicTBa Ha npocTuTe BellecTBa. PasnpocTpaHeHue. MonyyaBaHe

MpunoxkeHue.
17 epyna Ha nepuoduyHama cucmema

®dnyop (F), Xnop (CI), Bpom (Br), Mog, (1), Actat (At)

®nayop (F). CsoicTBa Ha NpPOCTOTO BewecTBo. PasnpocTpaHeHwue.

cbeanHeHua. Mpunoxkexne.
Xnop (Cl), Bpom (Br), Mod (1), Acmam (At)

CsolicTBa Ha npocTuTe Bellectsa. PasnpocTtpaHeHue. MNonyyaBaHe

MpunoxeHwue.
lMpexodHu enemeHmu

. XMMWYHN CbegunHeHuA.

MonyyaBaHe. XUMUYHU

. XUMUYHN CbeaunHeHwuA.

ObLa xapaKTepUCTUKa U 0COBEHOCTU Ha MpexoAHuUTe enemeHTu oT 18, 2P 1 3™ npexoaeH

pea,
6 epyna Ha nepuoduyHama cucmema
Xpom (Cr), MonnbaeH (Mo), Bondpam (W)
Obwa XxapaKTepucTMka Ha aTomuTe Ha
BellecTBa. PasnpocTtpaHeHue. MNonyyaBaHe.
7 epyna Ha nepuodu4Hama cucmema
ManraH (Mn), Texneumnit (Tc), Pennin (Re)
Obwa XxapaKTepucTMka Ha aTomuTe Ha
BellecTBa. PasnpocTtpaHeHue. MonyyaBaHe.
8 epyna Ha nepuoduyHama cucmema
Henszo (Fe), Pyrennii (Ru), Ocmuii (OS)
Obwa XxapaKTepucTMka Ha aTomuTe Ha
BewecTta. PasnpocTtpaHeHue. MNonyyaBaHe.
9 epyna Ha nepuoduyHama cucmema
KobanT (Co), Poguin (Rh), Mpnaunia (Ir)
Obwa XxapaKTepuctMka Ha aTomuTe Ha
BewlecTa. PasnpoctpaHeHue. MNMonyyaBaHe.
10 epyna Ha nepuoduyHama cucmema
Huken (Ni), Nanaawnii (Pd), NnatuHa (Pt)
Obwa xapaKTepuctuka Ha aTomuTe Ha
BewecTBa. PasnpoctpaHeHue. MNonyyasaHe.
11 epyna Ha nepuoduyHama cucmema

Meg, (Cu), Cpebpo (Ag), 3nato (Au)

Ob6la XapaKTepuUCTMKa Ha aToMuTe Ha
BewecTtBa. PasnpocTtpaHeHue. MonyyasaHe.
12 epyna Ha nepuoduyHama cucmema

LMHK (Zn), Kagmuid (Cd), *usak (HQ)

Ob6la XapaKTepuCTMKa Ha aToMuTe Ha
BellecTBa. PasnpoctpaHeHue. MNonyyasaHe.

XMMUYHUTE enemeHTU. CBoiicTBa Ha

XUMUYHU cbeanHeHua. MpunoxeHue.

XMMUYHUTE enemeHTU. CBoiicTBa Ha

XUMWYHU cbeauHeHuA. MpunoxeHue.

XMMUYHUTE enemeHTU. CBoicTBa Ha

XUMUYHU CbegMHEHUA. MpunoxeHune.

XMMUYHUTE enemeHTU. CBOKCTBA Ha

XUMUYHU cbegmHeHna. MNpunoxeHue.

XMMUYHUTE enemeHTU. CBOICTBA Ha

XUMUYHU cbegmHeHna. NpunoxeHue.

XMMUYHUTE enemeHTU. CBolicTBa Ha

XUMUYHU cbegmHeHna. MNpunoxeHue.

XMMUYHUTE enemeHTU. CBoiicTBa Ha

XUMUYHU cbeguHeHna. NpunoxeHue.

npoctute

npocrtunte

npocrtute

npocrute

npocrute

npocrure

npoctute



Konoksuym Bbpxy 50% ot yuebHUA maTepuan 2
Konoksuym Bbpxy 50% ot yuebHUA matepuan 2

06wy, 6poii yacose: 60
dopmMu Ha TeKyL, KOHTPO/N BbPXY JIEKUMOHHUA MaTepuan:

| KonokBuym Bbpxy 50% o1 yuebHUA maTepuan
MpoBexaa ce npes 7-ma ceamunLa OT CEMeCTbpa
Il KonokBuym Bbpxy 50% oT yuebHUA maTepuan
MpoBexaa ce npe3 15-Ta cegmumLa oT cemecTbpa

B/ YnpaxHeHua no HeopraHuyHa xumus
Tema yacose

Tema l. 4
PewasaHe Ha 3a0a4u
YpaBHEHUA HA OKUC/IUTEIHO-PEAYKLMOHHM NPpoLecu
BnA0Be OKUCIUTENIHO-PEAYKLUMOHHN peakLmm
EkcrepumeHmasnHa Yacm
MpeyuncTBaHe Ha BelLlecTBa
1. NpeuncTtBaHe Ha Kanues guxpomat K2Cr207 ypes npekpucranmsaums
2. MMpeuncteaHe Ha HaTtpues xnopug NaCl upes cmaHa Ha pasTBopuTena
3. MpeuuncrsaHe Ha HaTpues xnopua NaCl upes nsconsaHe
4. TpeunctsaHe Ha og |2 ypes cybammaums
Tema ll. 4
PewasaHe Ha 3a0a4u
YpaBHEHMA HA OKUCAUTENTHO-PEAYKUMOHHM NpoLecu
Peayktopu:
1. NpocTu BellecTBa
2. XMApMAaM Ha ankanHUTe U asKaso3eMHM MeTau
EkcnepumeHmanHa yacm
11 2 rpyna Ha MNepuoanyHaTa cuctema
1. BsaumopgelicTBME Ha HATPUiM C BoAa
CsoicTBa Ha HaTpueB xmuapokeng NaOH
CsoicTBa Ha HaTpues nepokeua Naz02
B3sanumopelicTBMe Ha marHesuii ¢ Boga
CsoicTBa Ha bapues nepokcng BaO:
B3sanMmopelictBMe Ha marHesuii ¢ pa3TBoOp Ha aMOHMEBA CON
Tema Il 4
Pewasare Ha 3a0a4u
YpaBHEHUA HA OKUC/IUTEIHO-PEAYKLMOHHM NPoLecH
PenykTtopu
MOoHM Ha MeTann B HM3LWATa UM CTeneH Ha OKUCAEHMe
EkcrepumeHmasn+Ha Yacm
13 rpyna Ha MepuroamnyHaTta cuctema
1. XvmMunyHK cBOMCTBA Ha anymuHuii Al
2. NonyuyaaHe v ceorictBa Ha anymuHmes(lll) xuapokeng, Al(OH)s
3. Xnuaponusa Ha aNlYyMUHUEBU CONU
4. TMonyyaBaHe Ha anymuHueB cyndaT—-Kanves cyndat—-soga (1/1/24)
Tema IV. 4
PewasaHe Ha 3a0a4u
YpaBHEHUA HA OKUC/IMTENIHO-PELAYKLMOHHM NpoLecH
OKncnutenun v peaykTopm
CveavnHeHnus Ha Pb(IV) n C(II)
ExkcnepumeHmanHa yacm
14 rpyna Ha NepuoanyHaTta cuctema
1. WscnepsaHe Ha cBolicTBaTa Ha on1080 Phb.

o gk wbd



1.1. OtHacsHe Ha 01080 Pb kbm paspeaeHu knuceanHm
1.2. OtHacsaHe Ha 01080 Pb Kbm ocHOBHM xMApOKCHMAM
2. CveanHenus Ha Pb(ll)
2.1.NMonyuyasaHe Ha onoseH(ll) xugpokecna Pb(OH)2 n nscneasaHe Ha HerosuTe
cBOMCTBA
2.2.MonyyasaHe Ha ManKo pa3TBoOpUMHU cbeanHeHua Ha Pb(ll)
2.2.1. Nony4aBaHe Ha onoseH xpomaT PbCrO4
2.2.2. TMonyuyasaHe Ha onoseH Kap6oHat PbCOs3
3. CveanHenua Ha Pb(IV).
3.1.MonyuyasaHe Ha onoseH(IV) okena PbO:2
3.2. OkncanTenHu ceoiictea Ha onoseH(lV) okeng,
3.21. Okucnenme Ha Mn% no Mn™ B Kucena cpesa
3.2.2. Okucnenue Ha Cr¥ po Crb* B ankanHa cpega
Tema V.
PewasaHe Ha 3a0a4u
YpaBHEHUA HA OKUCAUTENHO-PEAYKLMOHHM NpoLecH
OKMCAUTENN U peayKTopK
CbegMHEeHUA Ha a30Ta, B KOWUTO TOM € B MEKAMHHA CTEMEeH Ha OKUCAeHNe
ExkcnepumeHmanHa yacm
15 rpyna Ha MepuoaunyHaTa cnuctema
1. MonyvaBaHe Ha asoT
MonyyaBaHe HAa aMOHAK
XMMMUYHM CBOMCTBA Ha aMOHSIK
MonyyaBaHe ¥ XMMWYHW CBOMCTBA HA a30TMCTa KUCE/MHA
XMMMYHM CBOICTBA Ha paspeseHa a3oTHa KucenmHa. Hutpatm
MonyyaBaHe Ha mankopasTsopumn pocdaTu

Sk Wb

Tema VI.
PewasaHe Ha 3a0a4u
YpaBHEHUA HA OKUCIUTENHO-PEAYKLUMOHHM MPoLIecH
OKUCAUTENN N PeayKTOPMU:
1. BogopoaeH nepokcug,
2. CbeaMHeHMA Ha capaTa, B KOMTO TA € B MeXAMHHa CTeneH Ha OKUC/IeHne
EKcriepumeHmasnHa yacm
16 rpyna Ha MNepuogmyHaTta cuctema
1. OKucAuTenHo-peayKUMOHHM CBOMCTBA Ha BoAOPOoAeH nepokcna H202
2. TMonyyasaHe Ha ManKo pasTBOpUMHU cyndMAaM U U3cneaBaHe Ha Pa3TBOPUMOCTTa
MM B KMCENHM
3. OTHacAHe Ha MeTann KbM paspegeHa cApHa kuceamHa HzSO4
4. KavecTtBeHu peakuunn 3a cyndputHu SO32- n cyndpaTtHmn SO42- MoHM
5. PeayKkuMoHHU cBoitcTBa Ha HaTpues TMocyndat NazS20s3
6. OKMCAMTeNHM CBOWCTBA Ha nepoKeuamcyndaTHusa moH S20s%"
Tema VII.
PewasaHe Ha 3a0a4u
YpaBHEHUA HA OKUCAUTENHO-PEAYKLMOHHM NpoLiecH
BeskncnopoachabprKalLM KUCEMHWN HA XaloreHHUTE eNeMEHTU U TEXHUTE CONU
3adasaHe Ha memu 3a Kypcosa paboma. Paboma ¢ Hay4Ha aumepamypa
1. VYkasaHwue 3a n3BbpLBaHe Ha Bubanorpadcka cnpasKa
2. OnpepensHe Ha LUea 1 334341 Ha NPUMEPHOTO u3cneaBaHe B 06aacTTa Ha
HeopraHn4YHaTa xumusa
3. UutupaHe Ha HayyHa iMTepartypa



Tema VIII.
PewasaHe Ha 3a0ayu
YpaBHEHWA Ha OKUCAUTETHO-PESYKLMOHHM NPoLLEecH
Okucnutenu:
1. NMpocTu Bewecrtsa
2. CoeanHenus Ha Cr(VI)
ExcnepumeHmanHa yacm
51 6 rpyna Ha MepuoguyHaTa cuctema
1. PepnyKumsa Ha CbeAMHeHMATa Ha BaHaawmi V ¢ HacueHTeH Bogopog H
2. MonyyaBaHe Ha MaNKOPA3TBOPMMU BaHAAATH
3. MonyuyasaHe u ceoictea Ha xpomeH(lll) xnapokeug, Cr(OH)s3
4. CsolicTBa Ha KanmeBs guxpomat K2Cr207
4.1. OkucneHune Ha SOs2 po SOz
4.2.0kncnenve Ha 21" go |2
5. MNonyyaBaHe Ha ManKo Pa3TBOPUMM XPOMATU U LUXPOMATH
6. MonyyasaHe Ha Kanves cyndat—xpomeH cyndat—soga (1/1/24)
Tema IX
PewasaHe Ha 3a0a4u
YpaBHEHMA HA OKUCUTEIHO-PEAYKLMOHHM NpoLLecH
Okucnutenu:
1. NpocTn BewwecTBa
2. KucnopoacbabprKallum KUCEIUHU U TEXHU CONU
ExkcnepumeHmanHa yacm
7 rpyna Ha MNepuoanyHaTa cuctema
1. MonyyaBaHe M XMMWUYHM cBoMcTBA Ha maHraHos(ll) xuapokeng Mn(OH)2
2. TepMWYHO pasnaraHe Ha Kaaves NepmaHraHar
3. BauaHwue Ha cpepaTta BbpXy OKUCAUTENHUTE CBOMCTBA HA
nepmaHraHaTHMA MoH
4. OKkucauTenHu ceoiictea Ha maHraHos(VIl) okena Mn207
5. MonyuyaBaHe 1 cBolicTBa Ha maHraHos(ll) cyndung MnS
Tema X.
PewaeaHe Ha 3a0ayu
YpaBHEHWA Ha OKUCAUTETHO-PESYKLMOHHM NPOoLLEecH
Okucnutenu:
1. Bogopoga 8 cteneH Ha okuncnerue (1)
2. AoHM Ha MeTann BbB BMCLIATa MM CTEMNEH Ha OKMUC/eHMe
ExcnepumeHmanHa yacm
8 rpyna Ha lMepuoguyHaTa cuctema
1. BsaumogelicTBMe Ha enaso Fe c paspeneHn KUCEINHM
XapaktepHu peakumm 3a Fe(ll) n Fe(lll)
MonyyaBaHe u ceowcTBa Ha »keneseH(ll) xuapokeung, Fe(OH)2
PeayKumoHHuM ceolicTa Ha Fe(ll)
MonyyaBaHe u cBovicTBa Ha »keneseH(lll) xugpokrecung Fe(OH)s
OkucnutenHu ceoictea Ha Fe(lll)

o gk wbd

Tema XI
PewasaHe Ha 3a0a4u
M34mcneHmna no XmuMmmnyHm YpaBHEHUA
ExkcnepumeHmanHa yacm
9 rpyna Ha MNepuoanyHaTta cuctema
1. XvmunyHu cBoWcTBa Ha KobanT Co
2. MNonyuyaBaHe v cBolicTBa Ha kobanTos(Il) xuapokena Co(OH)2
3. MMony4aBaHe Ha KobanTos KapboHaT xekcaxmapaT CoCOze6H20
4. MonyyaBaHe Ha Kanues TeTpatnoumarnmaorkobantat(ll) K2[Co(SCN)4]
Tema XII.



PewasaHe Ha 3a0ayu
N3umcneHns no XMMUUYHMN ypaBHEHUS
ExcnepumeHmanHa yacm
10 rpyna Ha MNepuogmyHaTta cuctema
1. XumuuHu cBowcTBa Ha HUKen Ni
2. NonyuyasaHe u ceoiicTBa Ha HMKenos(ll) anxmapokcng Ni(OH):2
3. MonyyaBaHe u ceovicTBa Ha HMKenos(ll) kap6oHaTt NiCOs
4. TMonyyaBaHe Ha amoHwueB cyndaT-HUKenos cyndat—soaa (1/1/6)
(NH4)2S04¢NiSOse6H20
Tema XIII. 4
PewasaHe Ha 3a0ayu
N3uncieHns no xuMuyHmu ypasHeHunsa. 0606LwmTeHN 3a4aum
ExcnepumenmanHa yacm
11 rpyna Ha MNepunogmyHaTta cuctema
1. NonyuaBaHe u cBolictea Ha megeH(l) okeng Cu20
NonyyasaHe Ha megeH(l) xugpokena CuOH
NonyyasaHe Ha megeH(Il) okeng CuO
MonyuaBaHe u ceoicTa Ha meaeH(ll) xsuapokena Cu(OH)2
MonyyaBaHe Ha ocHoBeH meaeH KapboHaT (CUOH)2COs3
Tema XIV. 4
PewasaHe Ha 3ada4u
MN3uncneHma no XMMUYHKU ypaBHeHUA. O606LWnTENHN 3a8a4mM
ExkcnepumeHmanHa yacm
12 rpyna Ha MepuogmyHaTa cucTema
1. XMMWYHM CBOMCTBA Ha UMHK ZN
2. Mony4yasaHe u ceoicTBa Ha unHKos(Il) xuapokeng Zn(OH):2
3. MonyuyaBaHe Ha amoHMes unHKos pocdaTt NHaZnPO4
4. MonyuyasaHe Ha Kagmues(ll) xnapokeng Cd(OH):2
Tema XV. 3awuma Ha kypcoeama paboma 4

ok~

06wy, 6poii yacose: 60

I/ CamocTosTenHa NoAroToBKa:

CTygeHTUTe TpAbBa Aa ce 3anMo3HAAT CaMOCTOATE/NIHO C MPEeACTOALLOTO NabopaTopHO ynparKHeHWe: B
TEOpeTUYEeH acneKkT - 3a CbWHOCTTAa Ha 3HaHWMATA, KOMTO Ca B OCHOBaTa Ha OMWTUTE, B METOAMYHO
OTHOLIEHWE - 33 XMMMWYHWUTE Onepaunn, HeobxoAMMM 33 TAXHOTO M3NbAHeHMe. OcobeHO BHMMaHMe e
OTAENEHO Ha CAMOCTOATE/IHATA NOATOTOBKA HA CTYAEHTUTE 33 MOCOYEHMUTE B NIEKLMOHHUSA KYPC KONIOKBUYMU,
KaKTO M 32 HaNWCBaHETO Ha KypcoBa paboTa No MHAMBMAYaHO 334aAeHa TeMa OT HeEOpraHUYHaTa xumums. B
camocToATeNnHaTa cu paboTa, CTYAEHTUTEe ce MoZnomaraT C KOHCYATauuW OT JIeKTopa Ha Kypca w
pbKoBOAUTENS Ha NabopaToOpHUTE YNpParKHEeHUs,

bubnnorpadus
Asmop 3aznasue UN3damencmeo lfoduHa
Mnosanscko
A. Jnmutpos HeopraHnyHa xumms Il yact YHUBEPCUTETCKO 1999
n3aaTencreo
YU ,,Cs. KnumeHT
0. Nasapos HeopraHunyHa xumms 4 " 2006
Oxpunacku
XUMUA Ha enemeHTUTe N TeEXHUTE YU ,,Ce. KnumeHT
E. Kupkosa " " 2007
CbeauHeHUA Oxpunacku
MNnosanscko
B. J/lekoBa, K. laBa3os, A. PbKOBOACTBO 3a pellaBaHe Ha 3a434uM No A
YHUBEPCUTETCKO 2008
Oumutpos obLa 1 HeopraHM4yHa XMmus
n3aaTencrso
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HOMEHIKNATYpaTa KbM HomeHKpaTypa no HeopraHMYHa XMMuA. AKaAEMMIHO

6brapcKu e3unK e nog, Mpenopbky Ha IUPAC 2005 n3naTencrso 2009
obuaTta pejakumMa Ha "Npo¢. MapuH

3a/aun 1 yrnpaxKHeHMA No obLen XMmum Akagemunsa, Mocksa 2010

CH0pHUK 3334 M ynpaskHeHU no obuei

KOpaiiT, MockBa 2016
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nIIaHMpaHM yqe6l-m AEﬁHOCTM n MeTogu Ha npenogaBaHe

KypcbT no HeopraHMyHa XMmMMA BK/IOYBA NEKUMM WM NabOpaTOpPHU ynpaskHeHus. Jlekumute
BK/IOYBAT TEOPETUYHM O0OACHEHMA W BbLNPOCUM OT CTyaeHTUTe. JlabopaTopHUTe Yynpa)KHeHua Mo
HeopraHnyHa XMMMUA ca 3a4b/KUTENHW. Te BK/AOYBAT pelwaBaHe Ha YPaBHEHUS Ha OKUC/AUTE/NHO-
peayKUMOHHWN NPOLLECHU, N3UUCAEHUA NO XMMUYHU ypaBHEHUA, 06CHEHME Ha eKCnepuMeHTaHUTE 3a43a4u,
CaMOCTOATENIHO M3MbAHEHME HA EeKCNepuMMEHTa/NHMTE 3afayu, 0b6CbKAaHe M aHaAM3 Ha NoayyYeHuTe
pesynTtatn. PbKoBOAMTENAT Ha NabopaTopHUTE yNpakHEHUS Cb34aBa YC/OBMA 33 aKTMBHO y4yacTue Ha
CTYAEHTWTE B NPOLLECa HA pPeLlaBaHe Ha 334a4u, 3a obcbkaaHe M 0606LeHume.

MeToau 1 KpUTEPUM HA OLeHAIBaHe

B pamKuTe Ha yyebHaTa nporpama ca BK/OYEHM [Ba KONOKBMYMA BbPXY JEKLMOHHUA Kypc.
TeKyWMAT KOHTPO/ MMa 3a Len Aa MpoBepu CTeMNeHTa Ha ycBOsBaHe Ha MNpenofaBaHWA JIeKUMOHEH
MaTepuasn, KakTo M Ja CTUMyAMpPa MNOCTOSHCTBOTO B CaMOCTOATE/IHATa MOATOTOBKA Ha CTYAEHTUTe B
TEOPETUYHO U METOAMYHO OTHOLIEHME.

AncumnavHaTta NpuKAYBa C NMCMEH M3NWT. KpaliHaTta oueHKa no gucumnianHaTa ce ¢opmmpa ot 3
KOMMoHeHTa: 1) Pe3ynTaTt OT TeKyL, KOHTPOA BbpXy NEKLMOHHUA MaTepuan, 2) PesyntaT oT 3awmTaTta Ha
KypcoBaTa paboTa u 3) Pesyntat oT nucMmeHuna nsnut. CTy4eHTU, YUMTO pe3ynTaTv No KomnoHeHTn 1) n 2) e
OTtaunueH 6, nonyyaBaT KpaiHa oueHKa no gucumnanHata OtamyeH 6.

OueHkaTa no HeopraHMYyHa XMMKA ce U34YncaABa No ciegHaTa popmyna:

25% ot oueHKata Ha KomnoHeHT 1) + 10% oT oueHKaTa Ha KOMMNOHeHT 2) + 65% oT oueHKaTa Ha
KOMMOHEHT 3).

CTyoeHTUTe MmaT NpaBo ga ce MHopMMpaT 3a pesynTaTuTe OT MUCMEHUTE cu paboTu u ada ce

3aM03HaAT C MOTMBUTE 33 NOCTAaBEHATA OLEHKa.



Bcuukn nucmeHun pa6OTM OT TEKYLW, KOHTPO/1 U U3MNUTa CE CbXPaHABAT B MNPOAb/IXKEHUNE Ha 1 roaonHa

OT AaTaTa Ha npoBexXaaHe Ha CEMECTPUATHUA UBNAUT.

| E3uK Ha npenogasaHe

Bbarapckm

| U3rotBun onucaHuero

Jou. a-p BaHAa JSlekosa
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YYHEBHA NMPOTPAMA

dakynrer

XUMUYECKU

Karegpa

06u.|,a U HeopraHUM4Ha XmMmma ¢ MeToauKa Ha OﬁyquMeTO no xumua

MNpodecuoHanHo HanpasneHue (Ha Kypca)

4.2 XnMmunuecku Hayku

CneuyunanHocr

KomnioTbpHa xumua (pegoBHO obyyeHue)

OMNMUCAHMUE

HaumeHoBaHue Ha Kypca

O6uw,a u HeopaaHuvHa xumusa lyacm

Kop Ha Kypca

Tun Ha Kypca

3agbnxKutenen

PaBHMWe Ha Kypca (OKC)

bakanasbp

FoauHa Ha 06byyeHue

nbpBa

Cemectop

Bbpoi ECTS kpegutu
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WUme Ha neKTopa

[ou. a-p BaHa Jlekosa



Yuye6bHu pe3ynTtaTu 3a Kypca

AHoTauus

KypcbT no O6ua n HeopraHnyHa xMmua | yacT Mma 3a uen Aa 3anosHae CTYAeHTUTE C OCHOBHMU
NPUHLUNKN, TEOPUMU N 3aKOHOMEPHOCTU B XMMMATA M Aa popmupa NPaKTUYECKM YMeHUA 3a nabopaTopHa
paboTta. B TeopeTMyHaTa 4YacT Ha Kypca Ce M3y4aBaT CbBPEMEHHMTEe MPeACTaBM 33 CTpoeXKa Ha aToMa,
CbBPEMEHHM TEOPUM 33 NPUPOJATA Ha XMMMYHATa BPb3KA, BUAOBE XMMWYHM B3aAMMOLEWCTBMA U
3aKOHOMEPHOCTUTE, Ha KOUTO Te Ce MoAYMHABAT. B TeopeTuyHMA pasgen ca BKAOYEHW nocnegHuTe
npenopbkn Ha IUPAC (2005) 3a HaMmeHyBaHe Ha KOOPAMHAUMOHHW CbeaunHeHuA. B nabopatopHuTe
ynpaxKHeHMA ce Npuaarat 3HaHUA OT NEKLMOHHUA MmaTepuan u ce GopMmmnpaT y CTYAEHTUTE ONUT, YMEHUA U
HaBMLM 3a paboTa B xMmM4Ha nabopaTopus, N3BbPLUIBAHE HA OCHOBHU XMMWYHM OMEpaLUM U aHANN3NpaHe
Ha eKcnepuMmeHTanHuTe pesyntatu. Ha nabopatopHuTe ynpaxKHEHUA CTyAEHTUTE pPellaBaT U3YUCAUTENHM
33434M, KOeTo nognomara TAXHATa eKcnepumeHTanHa paboTa. TeopeTMYHOTO CbAbpXKaHWe HA Kypca e
pa3paboTeHo cbobpa3HO ¢aKTa, Ye Tol ce M3y4yaBa Npe3 NbpPBMA CEMECTbP Ha 0byyYeHue M CTyAeHTUTe ca C
NO3HaHMA MO XMMUA, MaTeMATMKa U PU3NKa, NOSYYEHU OT CPEeAHOTO yuymnamue. B Kypca Ha obyyeHneTo cu,
CTYAeHTUTe ca MoArnomaraHu M HacbpyaBaHM B cBoATa paboTa oT pbKoBOAUTENSA HA JlabopaTopHuTe
yNpaXKHeHuA.

TeopeTUYHUTE N NPAKTUUYECKU 3HAHWS U YMEHUSs, MOJIyY4eHW B Kypca no O6la u HeopraHWYHa
Xnmua | yacT, ca NpeanocTaBKa 3a yCBOSIBAHE Ha MaTepuana, KakTo no amcumnanHaTta Obuwa n HeopraHuyHa
xnmua 1, nayyaBaHa npes BTOPMA CEMECTBP, TaKa U Ha XMMUYHUTE AUCUMNAMHU, U3yYaBaHU B CiedBaliuTe
KypcoBe Ha obyuyeHue.

KomnereHuuun

YcnewHo 3asbpwmnante obyyeHMeTo no Tasm AUCUUNINHA:
1. e 3Hasm:

» TeopeTUyHWUTEe OCHOBM Ha 06LLaTa M HEOPraHNYHA XMMUA.
2. llje moz2am:

» [la U3BbpLUBAT OCHOBHM XMMMUYHM OMepauumn: TerneHe, nsmepsaHe Ha o6em U NAbTHOCT Ha
TEYHOCTM, KOJIOPUMETPMYHO onpeaensaHa Ha pH Ha cpeaaTa, HarpsaBaHe, HakanssaHe,
TepmocTaTupaHe, U3cyllasaHe, oxnaxaaHe, GUATPyBaHe U AeKaHTUPaHE;

» [la NpuroTeaT pa3TBOPM C MACcOBa YacT Ha Pa3TBOPEHOTO BELLECTBO B pa3TBopa (%), MonapHa v

MO/-€KBMBA/IEHTA KOHLIEHTPaLMS;

[a onuceaT npoBeseHnTe eKCNepUMEHTH;

[a aHanu3mpat ekcnepumeHTanHUTe pesyaTaTu;

[a pelaBar 3a4auM OT CMeCBaHe Ha Pa3TBOPU C KOHLLEHTPALMA B MacoBa YacT (%) n monapHa

KOHLeHTpauus;

> [la peluaBaT 3aZa4uM OT CMECBaHe Ha Pa3TBOPM C KOHLIEHTPaLUMa B macoBa YacT (%) u mon-
€KBMBA/IEHTHA KOHLLEHTPaLMS;

» [la pelwaBaT 3a4a4n OT paspeskaaHe Ha pa3TBopu;

» [la pewaBsaT 3a4a4m OT pPa3TBOPMMOCT Ha BELLLECTBaTa B T.4. 334341 33 NPUTOTBAHE HA HAaCMTEHM
pa3TBOpPM, aKO Ce M3MON3Ba KPUCTANOXMAPAT, 33[a4M 38 HaMMpaHe Ha macaTta Ha
KPUCTaNN3MpPanoTo Npu oOXNaxKaaHe Ha pa3TBoOpa BELecTso 1 Ap.

YV V VY

HauuH Ha npenoaasaHe

AyautopHo: 120 y.
e Jlekumu (60 yaca)
e JlabopaTopHu ynpaxkHeHusa (60 yaca)

U3BbHayauTOopHO: 180 4
e CamocToATesIHa NOAFOTOBKA
e KoHcyntauum

MpepBapuTenHn U3SUCKBAHUA (3HaHMH U ymeHua ot npeaxoaHoOTo OeyquMe)

3a4b/KUTENHO U3UCKBaHE e CTyAeHTMTe Aa ca ¢ Aobpu nosHaHua no Xumusa, Mamemamuka u ®usuka,
noayyYeHu B cpeaHUA Kypc Ha obyyeHue.

MpenopbyYaHu n3brupaemu NPOrpamMmHU KOMMNOHEHTH




HomeHKnaTypa Ha HeopraHMYyHUTe cbeanHeHna, UcTtopma Ha XMmuATa

TexHUYeCKOo ocurypaBaHe Ha 06yueHneTo

> Jlabopatopun, cHabaeHN C KaMUHU, CYLIUAHM WKadoBe, CMMPTHU NaMNK, KOTJIOHW, BaKyyM MOMMN,
anapatM Ha Kun, TexHMYEeCKU Be3HM, KaKTO M AONbAHMTE/NHU nocobus 3a npoBe)KaaHe Ha
NabopaTopHM yNpasKHEHUA NO HeOpraHUYHa XMMus.

> JlabopaTopHu cbaose 1 Npubopu (CTbKAEHW, NOPLIENAaHOBMW, NIAaCTMACOBU N METaNHK) C
YHUBEPCAJIHO U CbC CNeunanHo npeaHasHayeHue.

> TBbpan N TeYHU PeaKkTUBM.

CbabpiKaHue Ha Kypca

KypcbT no O6wa M HeopraHMYHa XMMMA | YacT BK/AOYBA NEKUMM U NabOpPaTOPHU yhpaxKHEHMUs.
NabopaTtopHuTte ynpaxHeHuata no O6La U HeOPraHWYHa XMMMKA | YacT ca 3aAb/KUTENHU. B nekuuute ca
pasrnefaHn CbBpPEeMEHHUTE nNpPeACTaBM 3a CTPoeXa Ha aTtoma, Npupoda Ha XMMMUYHaTa BPb3Ka,
KOOPAMHAUMOHHM CbeAMHEHUA, BUAOBE XMMMWYHM B3aMMOLEWUCTBMA, XMUMWMUYHA KMHETWMKA, KaTanusa,
XMMWYHO paBHOBecue, AucrnepcHu cuctemn. OcobeHO BHMMaHME e OTAe/NeHO Ha YypaBHeHMATa Ha
XMMWYHUTE B3aMMOAENCTBMUA, TEOPUA Ha eNeKTPoaWUTHaTa Aucouuaumsa, aucoumaumata Ha cnabute
€NEeKTPO/IUTU KaTo paBHOBECEH MNpOLUeC, HeyTpanusauus M XMAponusa Ha conun. JlabopaTtopHuTe
yNpasKHEeHMA BKIOYBAT TEMM OT JIGKLUMOHHUA KYPC U pellaBaHe Ha M3YUCUTEIHU 334a4M OT KOHLEHTpauus
Ha pa3TBoOpMTE M PasTBOPMMOCT Ha BellecTsaTa. SlabopaTopHMTe ynpakHEeHWA M3UAI0 ca CbobpaseHun c
daKTa, Ye ca NbpBUTE 3a CTYAEHTUTE YNPaXKHEHUA N0 XMMUA, B KOUTO ce popmmupaT Hasuum 3a paboTa B
XMMWUYHa nabopatopua, Cb3aasaT Ce YMEHMS 33 M3BbPLUBAHE HAa OMUTM M aHaNM3MpPaHe Ha NoJyyeHuTte
pesynTaTu.

Temamu4Ho cbObprcaHue Ha yyebHama ducyunauHa

A/Nekuyuun O6wa n HeopraHMuHa xumma | yact

Tema yacose
Cmpoex Ha amoma 6
MNpegnocTtaBkn 3a pa3BUTMETO HA CbBPeMeEHHaTa TeopuAa 3a CTPOeXa Ha eNeKTPOHHaTa
06BMBKa Ha aToma. CbBpeMeHHM CXBaLLaHMA 3a CTPOeXkKa Ha eNeKTPOHHaTa 06BMBKa Ha aToma.
KBaHTOBM uncna. ATomHU opbutanu. PasnpeneneHne Ha eNeKTPOHUTE B MHOTOE/IEKTPOHHUTE
aTomu. ENEKTpOHHW KOHdUrypaumMm Ha atomute (eNeKTpoHHU GOPMYyAM U eHepreTUYHU
anarpamu). OCHOBHO M Bb3OYAEHO CbCTOAHME HA aTomMa. ATOMHO A4,p0.

Cucmemamuka Ha xumu4yHume eaemeHmu. lepuoduyeH 3aKoH. lMepuoduyHa cucmema. 3
OTKpmBaHe M yTBbpXKAaBaHe Ha NepuoanyHMA 3akoH. CTpyKTypa Ha nmepuMoauyHata cuctema.
MNepnogMyHa cuctemMa Ha XUMWYHUTE €e/IEMEHTM W eNEeKTPOHHA CTPYKTypa Ha aTomuTe.
MeprMoanYHOCT B UISMEHEHNETO Ha CBOMCTBATa Ha aTOMUTE HA XMMUYHUTE eN1eMEHTU.

lMpupoda Ha xXumu4Hama epPv3Ka 5
Pa3BnTME Ha y4yeHMEeTO 3a NpupoaaTa Ha XMMUYHATA Bpb3Ka. Teopumn Ha Kocen, SlaHrmiomp-
Nonc. CBoicTBa Ha XMMMYHATa BpPb3Ka. EHeprus, BaneHTHU BrAW, AbAXKWHA, MNOAAPHOCT U
NoJIAPM3YEeMOCT Ha XMMMYHATaA Bpb3Ka. MeTog, Ha BasieHTHUTe Bpb3kM (MBB). HacuwaemocT u
BaJIEHTHOCT. Haco4eHOCT Ha XMMWYHATa Bpb3Ka. HenokanmsmpaHa xMmMnyHa Bpb3Ka. JJoHOpHO-
aKuenTopHa Bpb3Ka. MeTon Ha MonekynHuTe opbutanm (MMO) — OCHOBHM MOHATUA.
CBbp3BalLyM, aHTUCBBP3BALLM U HECBBP3BALLU MONEKYAHM opbuTanu. MNopaabK Ha Bpb3KaTa.

Budoee xumu4Hu e3aumodelicmeus 12
CteneH Ha okucneHue. Pa3nnka B MOHATUETO BANIEHTHOCT M CTEMEH Ha OKUCAeHue. Peakuun,
npoTuYyawm 6e3 n3meHeHMe Ha CTerneHTa Ha OKUC/IEHWE Ha aTOMUTE HA XUMUYHUTE eNIeMEHTH.
Peakumn, NpoTUYALLM C M3MEHEHME Ha CTEMEHTA HA OKUC/AEHWE Ha aTOMMUTE Ha XMMWUYHUTE




enemeHTn. Peaykrop. Okucauten. YpaBHEHWA HA OKUC/IUTENHO-PEeAYKUMOHHU npoLecu.
EnekTponnsaTta KaTo OKUCAUTENHO-peayKUMOHEH npouec. [punoxeHne Ha enekTpoamsarta.
KoopOuHayuoHHU cbeduHeHus
O6wa xapakTepuctuka. HammeHoBaHMA Ha KOOPAMHALMOHHUTE cbeanHeHuA. Mpupoaa Ha
XMMUWYHATA BPb3KA B KOOPAMHALMOHHUTE CbeANHEHUA — METOS, Ha BaleHTHUTe Bpb3ku (MBB)
M Teopua Ha KpuctanHoto none. CnekTpoxumumyeH pepq. LUBAT Ha KoopAMHALMOHHUTE
cbeanHeHuA. [1BOMHU conu.
EHepzemuka Ha xumu4yHume npoyecu. TonavHa Ha obpasyBaHe (pas3naraHe) Ha XMMWYHO
cbegHUHeHMe. TONANHEH epeKT HA XUMUUYHUTE peaKkLMn. 3aKOHU B TEPMOXMMUATA.
XumuvyHa KUHemMuKa
OcHoBHM noHATUA. CKOPOCT Ha XMMUYHUTE peakuun. BanAaHMe Ha KOHUeHTpauuATa Ha
pearnpaumTte BeLLecTBa BbpXy CKOPOCTTAa HAa XMMUYHUTE peaKkumn. MoaeKyHOCT 1 NoOpAAbK Ha
XUMUYHUTE peakunun. AKTUBMpaLLA eHeprua. 3aBMCMMOCT Ha CKOPOCTTa Ha XUMUYHUTE peakumm
oT TemnepatypaTa. CKOPOCT Ha XMMUYHUTE peaKkLunmn, NpoTUYaLLM B XeTeporeHHa cpeaa.
Kamanusa
OcHoBHM noOHATUA. Bupgose Katanmsa. MexaHM3bM Ha KaTa/IMTUYHOTO LOeNcTBue npu
XOMOTeHHO M XeTeporeHHO KaTaJIMTU4HU npouecu.
XumuyHo pasHoeecue
XMMUWYHO paBHOBECME B XOMOFeHHW cucTemMun. PaBHOBecHa KOHCTaHTa. OcobeHocTn Ha
XUMUYHOTO paBHoBecue. PaKTopu, BAUAELWM BBPXY XUMUYHOTO paBHoBecue. XMMWUYHO
paBHOBECKE B XeTEePOreHHU cuctemu. NpounsseneHme Ha pa3TBOPUMOCT.
AucnepcHu cucmemu
OcHOBHM noHATUA. Knacudukauma Ha aucnepcHuTe cuctemu. PastBopu. MexaHu3bm Ha
pastBapaHe. KoHuUeHTpauma Ha pasTBopuTe. 3aKOHOMEPHOCTU MpPU paspeseHuTe PasTBOPMU.
MapHo HanAraHe. TemnepaTypa Ha 3ampb3BaHe. TemnepaTypa Ha kKuneHe. OCMOTUYHO
HanAraHe.
Pazmeopu Ha enekmpoaumu. EneKTpoantHa gucoumauma Ha cnabu enektponmtn. CreneH Ha
eN1eKTPOITHA Ancoumauma. AncoumaumoHHa KoHCTaHTa. ®aKTopu, BAMAELLM BbpPXY CTEMeHTa
Ha eNeKTPO/INTHA AUCouMaLma U AUCOLMALMOHHATA KOHCTAHTA Ha cnabute enekTponuTw.
3akoH Ha OcTBang 3a pasperkgaHeto. EneKTpoauTHa gucoumauma Ha CUHU eNeKTPOIUTM.
Kucenunnm n ocHosu. MoHHO npounsseseHve Ha BogaTa. BogoposeH nokasaten. MHamkaTtopu.
BydepHu pasTeopu. HeyTpanmnsauma. Xmgponamsa Ha conu.
KonoudHu paszmeopu. Obwa xapaktepuctuka. Knacuoukauma. Metoam 3a nosyyvaBaHe Ha
xuapodobHu KonongHu pasTeopu. CBOIMCTBA Ha KOIOMAHUTE Pa3TBOPU.
Copbuyus. OcHoBHM NoHATMA. Aacopbuma n3 pastsopu. MpunoxeHune Ha agcopbumaTa.
Konokesuym Bbpxy 50% ot yueb6HMa maTepuan
Konoksuym Bbpxy 50% oT yuebHuA matepuan

O6wy, 6poit yacose:

15

60

®dopmu Ha TeKyLy, KOHTpOA:

| Konokerym Bbpxy 50% oT yuebHuMA matepuan
Mposexaa ce npes 7-ma ceammua OT cemecTbpa
Il Konoksuym Bbpxy 50% ot yuebHuMA matepunan
MNMposexaa ce npe3 15-ta cegmumua oT cemectTbpa



B/ Ynpa)kHeHua no O6wa u HeopraHuuHa xumus | yacr

Tema yacose
Tema I. 3ano3HasaHe Ha cmyoeHMume ¢ nNPAsUAaMa 30 pabomama e XumuyHama 4
nabopamopus. TexHuka Ha 6e3onacHocm. Ha4uHu 3a U3pa3seaHe Ha KOHUEeHMPAyus Ha

pasmeopu
1. MpaBuna 3a paboTa B xumun4yHaTa nabopatopus.
2. TexHMKa Ha 6e3onacHocCT.
3. JlabopaTopHU XMMUYHM CbaoBE N Npubopu. OCHOBHWU NaBOPaATOPHU onepaLmu.
4. OCHOBHW NOHATMA U BeIMYUHU. OCHOBHM 3aKOHUN B XMMUATA
Tema II. 4
PewasaHe Ha 3a0a4u
KoHLeHTpaLuma Ha pa3TBopuTe.
HaunHuM 3a n3pasaBaHe Ha KOHUEHTPaLUMA Ha pa3TBoOpMU
EkcnepumeHmanHa yacm
MpuroTesaHe Ha pa3TBopu
1. MpuroTesHe Ha pa3TBop Ha HaTpues xnopua NaCl c macosa vacT (%)
2. MpuroTesiHe Ha pa3TBop Ha meaeH cyndat CuSO, c macosa vacT (%), KaTo ce
M3M0/13Ba KpUCTaioxmapaT
3. [MpwuroTteaHe Ha pa3TBop Ha CuSO, C MOapHa KOHUEHTPALMA, KaTo ce M3N0A3Ba
Kpuctanoxmapat
4. MpuroTteaHe Ha pa3Teop Ha anymuHues(lll) cyndat Alx(SO4)s ¢ mon-
€KBUBAJIEHTHA KOHLUEHTPAUUA, KaTo Ce U3N0A3Ba KpUcTaioxmapar
Tema lll. 4
PewasaHe Ha 3a0a4u
KoHueHTpauma Ha pa3TBopuTe.
MacoBa 4acT Ha pa3Teopa (%)
ExkcnepumeHmasnHa yacm
Pa3TBOpMMOCT Ha BewecTBaTta
1. OnpegenaHe Ha pa3sTBOPMMOCTTA Ha Kanues guxpomat K,Cr,07
2. TonavHeH edeKT Ha pa3TBapAHE Ha Pa3/IMYHM BeLLecTBa
Tema IV. 4
PewasaHe Ha 3a0a4u
KOHUeHTpauua Ha pasTBopuTe.
MacoBa 4acT Ha pa3TBopa (%)
CmecBaHe U paspekgaHe Ha pa3TBOPU C KOHLEHTpaLmMaA B MacoBM YacTu (%)
ExkcnepumeHmanHa yacm
ATOMHO - MONIeKy/IHa TeopuA | vacT
1. KonuuectseHo onpeaensHe Ha KpUCTaan3aLMOHHA BOAA B MeaeH cyndat
neHTaxmgpat CuSO4s¢5H,0
2. OnpegensiHe Ha MO/-eKBMBasIEHTHATa Maca Ha Kasumes KapboHat CaCOs
Tema V. 4
PewasaHe Ha 3a0a4u
MonapHa KOHUeHTpauusa
CmecBaHe 1 pa3peXKgaHe Ha pa3TBOPU C MOJIapPHA KOHLLEHTpaLuA
ExkcnepumeHmasnHa yacm
XMMMYHA KMHETUKA
1. BauaHMe Ha npupoaaTa Ha pearvMpalLmTe BeL,ECTBa BbPXY CKOPOCTTA Ha
XMMUYHUTE peaKkuun
2. BAauAHWE Ha KOHUEHTPAUMATA Ha pearnpaLimnTe BeLLeCTBA BbPXy CKOPOCTTA Ha
XMMUYHUTE peaKkuun
3. BauAHMe Ha cBET/IMHATA BbPXY CKOPOCTTA Ha XMMUYHUTE peakumnm



Tema VI.
PewasaHe Ha 3a0a4u
MonapHa KOHUeHTpauua
CmecBaHe 1 pasperkgaHe Ha pa3TBOPM C MOIapHa KOHLUEeHTpauus
ExkcnepumeHmanHa yacm
XMMUYHO paBHoBecue
1. WU3cnepBaHe BAMAHMETO Ha TeEMMepaTypaTa BbpXy XMMUYHOTO paBHOBeCHKE.
PaBHoBecure BbB BOAHA cpeja.
2. W3cnepBaHe BAUAHMETO HA KOHLEHTPALMATA Ha pearMpalymre BelLecTsa Bbpxy
XMMUYHOTO paBHOBecHe
3. WU3cnepgaHe BANAHMETO Ha KOHUEHTPALMATA Ha BOAOPOAHUTE MOHM BbPXY
XMMMYHOTO paBHOBecKe
4. XeTeporeHHO paBHoOBecue
Tema ViII.
PewasaHe Ha 3a0a4u
Mon-eKBMBaNEHTHA KOHLLEHTPaLNA
CmecBaHe 1 pa3peXxgaHe Ha pa3TBOPU C MOJI-eKBMBAJIEHTHA KOHLLEHTpaLmA
ExkcnepumeHmasnHa yacm
KaTtanusa
1. XomoreHHO-KaTanuTMyeH npouec
2. XeTeporeHHO-KaTa/IMTUYEH NpoLec
3. AsTOKaTanusa. Peaykuma Ha Kanves nepmaHraHat KMnOgs ¢ OkcanoBa KucenunHa
H,C,04 no Mn?2*
4. OrtpuuaTenHa KaTanusa (MHxnbupaHe)
Tema VIII.
PewasaHe Ha 3a0a4u
Mon-eKkBMBaNEHTHA KOHLLEHTPALMA
CmecBaHe 1 paspeXkgaHe Ha Pa3TBOPU C MON-EKBMBANEHTHA KOHLEHTPaUuA
EkcnepumeHmasnHa yacmPa3TBOpU Ha enekTpoanTu. EnektponnTtHa gucoumauyma
1. EnekTponpoBOAMMOCT Ha TBbPAM U CTONEHU CONU
2. EnekTponpoBOAUMOCT Ha Pa3TBOPU Ha Pa3/IMYHM BELLECTBA
3. EneKkTponpoBOAMMOCT Ha OLETHA KNUCeIMHA NPU pasperkaaHe
4. [BuXkKeHWe Ha MOHW B Pa3TBOP Ha eNIeKTPOAUT
Tema IX.
PewasaHe Ha 3a0a4u
Bpb3Ka mexay pasIMYHUTE HaYMHU 3@ N3pa3fABaHe Ha KOHLLEHTpaLuuA
Bpb3Ka mexay KOHUEHTPaumsa B MacoBa 4acT (%) M MonapHa KOHLLEeHTpauus
ExkcnepumeHmasnHa yacm
BosopoaeH nokasaten. bydepHu pastsopu. Xmapoamnsa Ha conm
1. KonopumetpuyHo onpeaensaHe Ha pH ¢ pasnMyHU MHAMKATOPK
2. XuApoJsiM3a Ha CcoJl, MOJIyYeHa OT CUSIHA KMUCeNnHa 1 cnaba ocHoBa
3. XuAposin3a Ha cosl, NosydyeHa oT cslaba KMCcesIMHa U CUIHa OCHOBaA
4. Xunaponusa Ha cos, NoJslydeHa oT claba KMcenuHa u npueuaHo cnaba ocHosa
Tema X.
PewasaHe Ha 3a0a4u
Bpb3Ka mexay pasIMYHUTE HAYMHU 3@ N3pa3fABaHe HA KOHLLEHTPaLMA
Bpb3Ka mexay KOHUEHTPaUMA B MacoBa 4acT (%) U MON-eKBUBAIEHTHA KOHLLEHTPaLus
ExkcnepumeHmasnHa yacm
OKMCAUTENHO-PeaYyKUMOHHM npouecu. Enektponumsa
1. Pep Ha oTHOCUTENHATA aKTUBHOCT Ha MeTanuTe
1.1 B3aumopaencTame Ha MeTa M CbC COMU
1.2 BsaMmogeicTBMe Ha MeTaIM CbC COJTHA KMCEeNMHa
2. Pep Ha oTHOCMTE/IHATa aKTMBHOCT Ha HemeTanuTe
3. EnekTponusa
3.1.EneKkTponunsa Ha BoAeH pa3TBop Ha HaTpues xaopug NaCl
3.2.EneKktponunsa Ha BogeH pa3TBop Ha HaTpues cyndaT NaSO4



3.3.HuKenupaHe (otnaraHe Ha Huken Ni Bbpxy meg, Cu)

Tema XI.

PewasaHe Ha 3a0a4u

CmecBaHe Ha pa3TBOPU C KOHLEHTpaLMA B MacoBa YacT (%) n monapHa KOHLEeHTpaLums
ExkcnepumeHmanHa yacm

KoopanHaumMoHHM cbegnHenma 1 vact

1. Pasnvka mexay npocTu, ABOMHMU U KOMMNAEKCHU COMN
2. [MonyyaBaHe U M3y4yaBaHe Ha CBOMCTBATA HAa KOOPAUHALMOHHN CbeANHEHUSA
2.1. Aksakomnnekcu Ha mea(ll), Huken(ll) n kobant(ll)
2.2. Xugpokcngokomnnekcu Ha umHK(Il), kanai(ll), anymunumin(lil) n xpom(lll)
2.3. AupaokomnneKkeu Ha umHk(Il), kagmuin(ll), kobant(ll) n cpebpo Ag(l)
Tema XIl.
PewasaHe Ha 3a0a4u
CmecBaHe Ha pa3TBOPM C KOHLLEHTPaLMA B MacoBa YacT (%) U MON-eKBUBAIEHTHA
KOHLEeHTpaLms
EkcnepumeHmanHa yacm
KoopAuHaUMOHHM cbeanHeHUA 2 yacT
1. NonyuyasaHe Ha xenatu Ha meg(ll), Huken(ll) n anymuuuii(lll) c BuaeHaaTHU
JiraHgm
2. MonyyaBaHe Ha ABYAAPEHU KOOPAUHALMOHHN CbeANHEHNS
N3omepus Ha KOOPAUHAUMOHHU CbeAUHEHNA
4. TlpunoXKeHue Ha KOOPAMHALMOHHUTE CbeAMHEHMA 3a JOKAa3BaHE HA TOKCUYHU
BellecTBa:
- AOKa3BaHe Ha Kagmuli(ll) noHu

w

- fAoKa3BaHe Ha xpom(VI) oHu
Tema XllI.
PewasaHe Ha 3a0a4u
CMecBaHe Ha pa3TBOPM C KOHLLEHTPALMA B MacoBa YacT (%), MonapHa U MOJIeKBMBaNEHTHA
KOHUEeHTpauuna
ExkcrnepumeHmanHa yacm
Apcopbuus
1. Xpomatorpadcko pasgensHe Ha pastTBopu Ha KeneseH(lll) xnopug FeCls,
megaeH(ll) cyndat CuSO4 1 kobanTtos(ll) xnopua CoCl,
2. KonoHHa xpomatorpadus Ha barpuna
3. Apcopbums BbpXy KATUOHUTU U AHUOHUTH
4. 3aBUCMMOCT Ha afcopbumaTa OT NpMpoaaTa Ha pasTBoOpUTENs
Tema XIV.
PewasaHe Ha 3a0a4u
Pa3TBopMmOCT Ha BellecTBaTa
ExkcnepumeHmanHa yacm
KonongHo-aucnepcHu cuctemu 1 yacrt
1. MNonydyasaHe Ha KosioMaeH pa3Teop Ha keneseH(lll) xuapokena Fe(OH)s upes
Xnaponamsa
2. [ony4yaBaHe Ha raneptn
3. [Oudysus B raneptn
4. T[lpomsAHa B LiBETA Ha KONOUAHUTE Pa3TBOPU
Tema XV.
PewasaHe Ha 3a0a4u
Pa3TBOopMMOCT Ha BellecTBaTa
ExcnepumeHmanHa yacm
KonounaHo-gucnepcHun cuctemu 2 yact
1. TMonyyaBaHe Ha KONOUAEH Pa3TBOP Ype3 NOHUXKABaHe HA Pa3TBOPUMOCTTA
2. YcTaHoBABaHe Ha 3apAfa Ha KONIOUAHUTE YacTULM Ypes3 KanuaapusnpaHe
3. 3awuTHO AencTeue Ha AModuneH Konoua
4. T[lonyyaBaHe Ha NN3EHIAHrOBU NPbCTEHU



O6wy, 6poit uacose: 60

I/ CamocToATenHa NoAroToBKa:

CryneHTuTe TpAbBa fAa ce 3amno3HAAT CaMOCTOATE/NIHO C MPeAcToALLoTO 1abopaToOpHO yhpaskHeHue: B
TEOPEeTUYEH acCMeKT - 33 CbLWHOCTTA Ha OMUTUTE, B METOANYHO OTHOLLEHUE - 33 XUMUYHUTE onepaumm no
TAXHOTO M3nbaHeHne. OcobeHo BHMMaHME e OTAE/IeHO Ha CAaMOCTOATE/IHaTa NOAroTOBKa Ha CTyAeHTUTE 3a
rnocoyeHunte B yyebHaTa mporpama KONOKBUYMW Ha NEKLUMOHHUA Kypc. B camocrtoATenHarta cu pabora,
CTYAEHTUTE Ce NOoAMomaraT C KOHCYATauMM OT JIeKTOpa Ha Kypca M pbKoBoauUTennTe Ha nabopaTopHuTe

YNpaXKHeHuA.
bubnuorpadus
Asmop 3aanasue UN3zdamencmeo FoduHa
MnosanBCKO
A. Avmntpos HeopraHnyHa xmumuma | yact YHUBEPCUTETCKO 1998
n34aTencTeo
YU ,Cs. K
. Nasapos HeopraHunyHa xumus »-8 r:,MMeHT 2006
OxpnAackm
MNnosauBcKo
B. J/lekoBa, K. laBa3oB, A. PbKOBOACTBO 3a pellaBaHe Ha 3a4a4M No /I0BANBCK
YHUBEPCUTETCKO 2008
OumuTpos 06Lwa 1 HeopraHMYHa XMMUSA
n34aTencreo
ApanTtnpaHeTo Ha
HOMEHK/1IaTypaTa KbM AKagemnyHo
HomeHKpaTypa No HeopraHMYHa XMMMUS.
6bArapcku esuk e nog, M34aTencTBo 2009
Mpenopbku Ha IUPAC 2005 ”
obwaTta pegakuma Ha Mpod. MapuH
npo¢ Xpucto banapes OpuHos”, Codusn
B ”
H. AxmeToB 06uan 1 HeopraHUYeckas XMmms »EbILIAA WKONA™, 2003
MockBa
O.Wpansep, M.9TKNHC HeopraHunyeckas xumma tom 1 »Mup”, Mockea 2004
O. A. KHazes, .
C. H. CmapbiruH HeopraHuyeckasa xumua Opant 2012
HO. B. AneKkcawwuH 0O6uwan xumma Maker naioc, 2012
MockBa
A. M. Tonyb6es,
0. A. Nlebeges, .
201
. H. dagees, Xumna Opaut 014
B. H. lWWanosan
E. B. baraesa, 3a4aum 1 ynpaxKHeHUA No obLuen XMmmum Axkagemus, Mocksa 2010
A. A. byaaHoBa A yop W A !
H. N1. TnnHKa 3afaun 1 ynpaxKHeHus no obwen xmummm KHoPyc, MockBa 2011
C. A Tlysakos, B. A. C60pHMK 3a4a4 1 ynpaxkHeHUn no obuiei
Monkos, A. A. P A ynp W HOpaitT, Mocksa 2016
XUMUK
dunnmnnosa
0. A. Nebepes,
. H. dagees, A. M. .
. 201
Fony6es, B. H. LLianosan Xumua. 3agayvHuK OpaunTt, MockBa 016
M. Bb. CtenaHos
Houghton Mifflin
Ebbing Gammon General Chemistry Company, Boston 2009
New York
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MnaHupaHu yuebHU aeitHOCTU U MeTOAM Ha NpenogaBaHe

KypcbT no O6wa u HeopraHMyHa xumua | YacT BKIOYBA JleKUUWM UM N1abOpPaToOpHM ynpaskHeHus.
NabopaTtopHute ynparkHeHusa no O6La M HeopraHWYHa XMMKA | YacT ca 3aab/KuTeNHU. JlabopaTopHuTte
3aHATUATA BKAKOYBAT MpeaBapuTesNiHa, CaMoCToATe/NHa MOATrOTOBKA HAa CTyAeHTUTE No Temata oT
NabopaTopHOTO ynparkHeHWe. PbKoBOAUTENAT Ha NabopaTOpHWUTE YNpParKHEHMSA Cb3hasaT YyCAo0BMA 3a
aKTMBHO y4yacTMe Ha CTYAEHTMTe B NPOLLeca Ha pellaBaHe Ha M3YMUCAUTENHWM 334auM, 33 ob6CbXKaaHe U
0b06ueHne Ha 1abopaTopHUTE pesynTaTu.

MeTtoan U KpUTEPUU Ha OLeHABaHe

B pamKuTe Ha yyebHaTa nporpama ca BKAKOYEHM [Ba KOJNIOKBMYMA BbBPXY NIEKLMOHHUA MaTepuan.
TeKywWMAT KOHTPOA MMA 33 Uen Aa NPoBepu KaKTO CTeneHTa Ha yCBOABaHe Ha npenojaBaHuA NIeKUMOHEH
maTepuan, Taka n ga CTMMynmpa NOCTOAHCTBO B CAMOCTOATE/IHaTa NOArOTOBKA Ha CTYAEHTUTE.

OucumnanHaTa NpuKAoYBa ¢ NTMCMEH M3nuT. KpaHaTa oueHKa no gucumnanHaTa ce opmmpa ot 2
KOMMOHEHTA: 1) Pe3ynTaT OT TeKyL, KOHTPO/ BbPXY JEKUMOHHMUA maTepuan u 2) PesyntaT oT nucmeHus
n3nuT. CTYAEHTU, YNNTO Pe3ynTaTh No KoMnoHeHTU 1) e OTanuyeH 6 ce 0cBo6OXKAaBaT OT KOMMNOHEHT 2) U
Nnoay4yaBaT KpanHa oueHKa no auncuumnamHata OTimyeH 6.

OueHKaTa no O6Lwa 1 HeopraHW4YHa xMmms | YacT ce nsuncaaBa no cnegHaTa popmyna:

30% oT ou,eHKaTa Ha KOMNOHEHT 1) + 70% oT oueHKaTa Ha KOMMOHEHT 2).

CTyaeHTUTE MMAT NpaBo Aa ce MHOGOPMMPAT 3a pe3yaTaTUTe OT MUCMeHMTe cu pabotn n aa ce
3an03HaAT C MOTUBKUTE 33 NOCTaBeHaTa OLUeHKa.

BcuuKM nMcMeHn paboTu OT TEKYL, KOHTPON M U3NUTa Ce CbXPaHABAT B NpoAbaXKeHMe Ha 1 roanHa

OT AaTaTa Ha NpoBeXadaHe Ha CEMECTPUATHUA UBNNUT.

E3uk Ha npenogaBaHe

bbarapcku

U3rotsun onucaHueto

Jou. a-p BaHAa Jlekosa
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YYHEBHA NMPOTPAMA

dakynrer

XUMUYECKU

Karegpa

06u.|,a U HeopraHUM4Ha XmMmma ¢ MeToauKa Ha OGYHGHMGTO no xumua

MNpodecuoHanHo HanpasneHue (Ha Kypca)

1.3 Meparoruka Ha obyueHueTo no ...

CneuyunanHocr

Xumuna n pusuka (pesosHo obyyeHue)

OMNMUCAHMUE

HaumeHoBaHMe Ha Kypca

O6uw,a u Heop2aHu4Ha xumus | yacm

Kop Ha Kypca

Tun Ha Kypca

3agbnxKutenen

PaBHMWe Ha Kypca (OKC)

bakanasbp

FoauHa Ha 06byyeHue

nbpBa

Cemectop

Bbpoi ECTS kpegutu

10

WUme Ha neKtopa

pou. a-p NMeta MapuHosa



Yuye6bHu pe3ynTtaTu 3a Kypca

AHoTauus

KypcbT no O6ua n HeopraHnyHa xMmua | yacT Mma 3a uen Aa 3anosHae CTYAeHTUTE C OCHOBHMU
NPUHLUMNK, TEOPUM N 3aKOHOMEPHOCTU B XMMUATA M Aa popmmpa NPaKTUYECKM YMeHUA 3a nabopaTopHa
paboTta. B TeopeTMyHaTa 4YacT Ha Kypca Ce M3y4aBaT CbBPEMEHHUTE MpPeACTaBM 3a CTpPOEXKa Ha aToMa,
CbBPEMEHHM TEOPUM 33 NPUPOJATA Ha XMMMUYHATa BPbB3KA, BUAOBE XUMWYHM B3AMMOLEWCTBMA U
3aKOHOMEPHOCTUTE, HAa KOWUTO Te ce NoAuYMHABAT. B TeopeTuuHma pasgen ca BKAKOYEHW NOCneaHuTe
npenopbkn Ha IUPAC (2005) 3a HaMmeHyBaHe Ha KOOPAMHAUMOHHW CbeaunHeHuA. B nabopatopHuTe
ynpaxKHeHMA ce Npuaarat 3HaHUA OT NEeKLMOHHUA MmaTepuan n ce GopMmmnpaT y CTYAEHTUTE ONUT, YMEHUA U
HaBMLM 3a paboTa B xMmM4Ha nabopaTopus, U3BbPLLIBAHE HA OCHOBHU XMMWYHM ONEPALUMN U aHAN3MPAHE
Ha eKcnepumeHTanHuTe pesyntatu. Ha nabopatopHuTe ynpaxKHEHUA CTyAEeHTUTE pPellaBaT M3YMCAUTENHU
334a4M, KOeTo nognomara TAXHATa eKcnepumeHTanHa paboTta. TeopeTMYHOTO CbAbpXKaHWe Ha Kypca e
pa3paboTeHo cbobpa3HO PaKTa, Ye Tol ce M3y4YaBa Npe3 NbPBMA CEMECTbP Ha 0byyeHne U CTyAeHTUTe ca C
NO3HaHMA MO XMMUA, MaTeMATMKa U PU3NKa, NOSYYEHU OT CPEeAHOTO yuymnamue. B Kypca Ha obyyeHneTo cu,
CTyAeHTUTe ca noAarnomaraHM W HacbpyaBaHM B cBoATa paboTa oT pbKoBoauTens Ha nabopaTopHUTe
yNpaXKHeHuA.

TeopeTUYHUTE N NPAKTUUYECKU 3HAHWUA U YMEHWSs, NMOJyYeHW B Kypca no O6Wa M HeopraHWYHa
Xnmua | yacT, ca NpeanocTaBKa 3a yCBOSIBAHE Ha MaTepuana, KakTo no amcumnamnHaTta Obuwa n HeopraHuyHa
xnmua Il yacT, usyyaBaHa npe3 BTOPMA CEMECTBbP, Taka U Ha XUMWYHUTE AUCUMNAMHKM, MU3y4aBaHM B
cnefBalLnTe KypcoBe Ha obyyeHue.

KomnereHuuu
YcnewHo 3aBbpmnante obyyeHMeTo no Tasm AUCUUNINHA:
1. e 3Hasm:

» TeopeTuyHUTe OCHOBM Ha 06LLaTa M HEOPraHWMYHA XUMMUS.
2. llje moz2am:

» [la U3BbpLIBAT OCHOBHM XMMMUYHM OMepauumn: TerneHe, nsmepsaHe Ha o6em U NAbTHOCT Ha
TEYHOCTM, KOJIOPUMETPMYHO onpeaensaHa Ha pH Ha cpeaaTa, HarpsaBaHe, HakanssaHe,
TepMmocTaTupaHe, U3cyluasaHe, oxna)kaaHe, GUATPyBaHe U AeKaHTUpaHe;

> [la npuroTsAT pa3TBOPU C MacoBa 4acT Ha Pa3TBOPEHOTO BELLECTBO B pa3Teopa (%), monapHa

MO/1-eKBMBa/IEHTa KOHLLEHTPaLMS;

[la onuceat NnpoBeAeHUTE eKCNePUMEHTH;

[a aHann3mpaT ekcnepuMeHTanHUTe pesyaTaTy;

[a peluaBar 3aa4mn OT CMecBaHe Ha Pa3TBOPM C KOHLEHTPaLUMA B MacoBsa vacT (%) u monapHa

KOHLEHTPaUus;

» [la pelwaBaT 3a4a4mn OT CMeCBaHe Ha pPa3TBOPM C KOHLEHTPaLMA B MacoBa YacT (%) v mon-
€KBMBA/IEHTHA KOHLLEHTPaLMS;

» [la pewaBart 3afa4n OT paspeskaaHe Ha pa3TBopu;

» [la pewiaBaT 3aa4m OT pPa3TBOPMMOCT Ha BELLLECTBaTa B T.Y. 33341 33 NPUTOTBAHE HA HaCMTEHM
pa3TBOpPMU, aKO Ce M3MOA3Ba KPUCTANOXMAPAT, 33[a4M 32 HaMMpaHe Ha macaTa Ha
KPWUCTaNN3MpanoTo Npu oxnasxaaHe Ha pa3TBopa BELecTso 1 Ap.

by

YV V VY

HauuH Ha npenoaasaHe

AyautopHo: 120 y.
e Jlekumu (60 yaca)
e JlabopaTopHu ynpaxkHeHusa (60 yaca)

U3sbHayauTopHo: 180
e CamocToATesIHa NOAFOTOBKA
e KoHcyntauum

MNpeasapuTenHU M3UCKBAHUA (3HAHUA U YMEHUA OT NpeaX04HOTO 0byueHue)

3a4b/KUTENHO U3UCKBaHE e CTyAeHTMTe Aa ca ¢ Aobpu nosHaHua no Xumusa, Mamemamuka u ®usuka,
noayyYeHu B cpeaHUA Kypc Ha obyyeHue.




MpenopbyaHu M36MpaEMM nporpamHun KOMNOHEHTU

HomeHKnaTypa Ha HEOPraHN4YHUTE CbeANHEHUA, MCTOpMFI Ha XUMUNATa

TexHU4YecKo ocurypsaBaHe Ha obyvyeHueTo

» abopaTopun, CHabAeHN C KAMWHW, CYLUMAHM WKAadOBe, CNMPTHU NaMNK, KOTIOHW, BaKyyM NOMNH,
anapatm Ha Kun, TexHWYecKM BEe3HW, KaKTO M JOMbAHUTENHM NOCobMA 3a NpoBeXAaHe Ha
NabopaTopHM ynpaskHeHUA No HEOPraHUYHA XMMUS.

» NabopaTopHu cbhoBe M NPUBOPU (CTbKAEHU, NOPLLENAHOBU, NIACTMACOBU U METaNHM) C
YHMBEPCA/IHO U CbC CNeLManHo npeaHasHayeHune.

» TBbpAM M TEYHU PEAKTUBM.

CbabpKaHue Ha Kypca

KypcbT no O6wa M HeopraHW4yHa XMmuA | YacT BKAOYBA NEKUMM M NaDOPATOPHU YNpaXKHEHUS.
NabopaTopHuTe ynpaxHeHuaTa no O6La 1 HeopraHWYHa XMMKA | YacT ca 3aab/KUTENHU. B nekuuuTe ca
pasrnefaHn CbBpeMeHHUTE npeacTaBM 3a CTpoeXa Ha aToma, npupoda Ha XMMMYHATa BPbB3KA,
KOOPAWHAUMOHHM CbeAUHEHMA, BUAOBE XMUMWYHM B3AUMOLEWNCTBUA, XMMMUYHA KMHETUKA, KaTaausa,
XMMUYHO paBHOBecWe, AucnepcHn cuctemn. OcobeHO BHMMaHME € OTAENEeHO Ha YpPaBHEHMATA Ha
XMMUYHUTE B3aMMOAENCTBUA, TEOPUS HA ENeKTPONUTHATa Aucoumaumsa, AMcouMaumatTa Ha cnabute
€N1eKTPO/IMTU KaTO paBHOBECEH MpOoLeC, HeyTpanu3auma U xmaponausa Ha conu. JlabopatopHute
YNpaKHeHMA BKAKOYBAT TEMU OT IEKUMOHHUA KYPC U pellaBaHe Ha U3YMUCAUTENHM 33a4M OT KOHLUEeHTpauma
Ha Pa3TBOpPUTE U PA3TBOPMMOCT Ha BeliecTBaTa. JTabopaTopHUTE yNparkKHEHWA U3LUANO ca CbobpaseHu C
¢daKTa, Ye ca NbpBUTE 33 CTYAEHTUTE YMNPaXKHEHMA MO XMMKA, B KOUTO ce popmMmupaT HaBuuM 3a paboTa B
XMMUYHa nabopatopwus, Cb3haBaT Ce YMEHMA 33 U3BLPLUIBAHE HA ONWUTU W aHANM3MPAHE HA NOJyYeHUTe
pesynTaTu.

Temamu4Ho cbObprxaHuUe Ha yyebHama AucyunauHa

A/Nekuyuun O6wa n HeopraHMuHa xumma | yact

Tema yacose
Cmpoexc Ha amoma 6
MpeanocTaBkM 3a pa3sBMTUETO Ha CbBpPEMeHHaTa Teopus 3a CTPOeXa Ha efleKTpoHHaTa
06BMBKA Ha aToma. CbBpPEMEHHM CXBaLLAHWUA 33 CTPOEKA HA eNeKTPOHHaTa 06BMBKA Ha aToma.
KBaHTOBM uMcna. ATomHM opbuTtanu. PasnpegeneHne Ha eNeKTPOHUTE B MHOTOENEKTPOHHUTE
aToMu. ENEKTPOHHM KoHOUrypaumm Ha aTomuTe (eNeKTPOHHW GOPMYIU U eHepreTUYHU
anarpamu). OCHOBHO U Bb36YAEHO CbCTOAHUE Ha aToma. ATOMHO A4p0.

Cucmemamuka Ha xumuvHume eanemeHmu. lepuoduyeH 3aKoH. MepuoduyHa cucmema. 3
OTKpMBaHe M YyTBbPXKAaBaHE Ha NepuoanyHMA 3aKoH. CTPyKTypa Ha nepuMoamuyHaTa cuctema.
MNepvogMyHa cucTemMa Ha XUMWUYHUTE Ee/IEMEHTM U eNIeKTPOHHA CTPYKTypa Ha aTomuTe.
MepnoaMUYHOCT B USMEHEHMETO Ha CBOMCTBATa Ha aTOMUTE HAa XMMUYHUTE eNIEMEHTH.

lMpupoda Ha xumu4Hama epPv3Ka 5
Pa3BuTME Ha y4eHMETO 3a NpupoaaTa Ha XMMMYHATA Bpb3Ka. Teopumn Ha Kocen, SlaHrmioump-
Nonc. CBONCTBA Ha XMMMYHaTa BpPb3Ka. EHeprus, BafeHTHW BIU, AbAXKMHA, MNOAAPHOCT U
NnoNApmU3yeMocCT Ha XMMUYHaTa Bpb3Ka. MeToz Ha BasieHTHUTe Bpb3ku (MBB). HacuwaemocT n
BaJ/IEHTHOCT. Haco4eHOCT Ha XMMKUYHaTa Bpb3Ka. HeflokanmsmpaHa XMmMnUHa Bpb3Ka. [IoHOpHO-
aKkuenTtopHa Bpb3Kka. Metoa Ha MmonekynHute opbutanm (MMO) — OCHOBHM MNOHATUS.
CBbp3BalLM, aHTUCBBP3BALLM U HECBbP3BALLU MONEKYAHM 0pbuTanu. MNopsaabK Ha Bpb3KaTa.

Budoee xumu4Hu e3aumodelicmeus 12
CteneH Ha oKucneHue. Pa3nnKa B NOHATUETO BaNEHTHOCT M CTEMEH Ha OKUCeHue. Peakuun,
npoTmnyawm 6e3 M3sMeHeHWe Ha CTENEHTa Ha OKMUCIEHNE HA aTOMUTE Ha XUMUUYHUTE e/IeMEeHTU.




Peakuuu, NpoTMyaLLM C M3MEHEHME Ha CTeneHTa Ha OKUC/AEHUEe Ha aTOMUTE Ha XMMUYHUTE
enemeHTn. Peaykrop. Okucauten. YpaBHEHWA HA OKUC/IUTENHO-PEeAYyKUMOHHU npoLecu.
EneKktponnsaTta KaTo OKMUC/IUTENHO-PeAYKLMOHEH npouec. [punoxKeHue Ha eNlekTpomsaTta.
KoopduHayuoHHU cbeduHeHusA
Obwa xapakTepuctuka. HammeHoBaHMA Ha KOOPAUHAULMOHHUTE CbeaMHeHuA. Mpupoaa Ha
XMMUYHATA BPb3Ka B KOOPAMHALUMOHHUTE CbeANHEHMA — METOZ, Ha BaleHTHUTe Bpb3ku (MBB)
M TeopuAa Ha KpuctanHoto none. CnekTpoxumuyeH ped. LBAT Ha KOOpAMHAUMOHHUTE
cbeanHeHuA. [1BOMHU conu.
EHep2eemuKka Ha xumu4yHume npouyecu. TonavHa Ha obpasyBaHe (pasnaraHe) Ha XMMUYHO
cbegHWHeHWe. TONIMHEH ePeKT Ha XUMUYHUTE peaKkLMn. 3aKOHU B TEPMOXMMUATA.
XumuvyHa KUHemMuKa
OcHOBHM noHATUA. CKOPOCT Ha XUMWYHUTE peakuuu. BavaHMe Ha KOHUeHTpauuATa Ha
pearnpaumuTe BeLLeCcTBa BbpXy CKOPOCTTa Ha XMMUYHUTE peakumn. MoneKkynHOCT U NopAAbK Ha
XUMUYHUTE peakunun. AKTUBMpaALLA eHeprua. 3aBMCMMOCT Ha CKOPOCTTa Ha XUMUYHUTE peakumm
oT TemnepatypaTa. CKOPOCT Ha XMMUYHUTE peaKkLnm, NPOoTUYaLLM B XeTEPOreHHa cpeaa.
Kamanusa
OcHOBHM nNOHATUA. Buaose Katanmsa. MexaHM3bM Ha KaTa/IMTUYHOTO AeiNcTBue npu
XOMOTFeHHO M XeTEePOreHHO KaTa/IMTUYHUN NPOLLECH.
Xumu4vHo pasHosecue
XMMWYHO paBHOBECME B XOMOFEHHW cuUcTeMn. PaBHOBecHa KoOHcTaHTa. OcobeHocT Ha
XMMUYHOTO paBHoBecune. PakTopu, BAMAELWM BBPXY XUMMMUYHOTO paBHoOBecue. XMMWYHO
paBHOBecHe B XeTeporeHHW cuctemu. NponsseneHne Ha pasTBOPUMOCT.
AucnepcHu cucmemu
OcHOBHM noHATUA. Knacudukauma Ha aucnepcHuTe cuctemu. PastBopu. MexaHu3bm Ha
pastBapaHe. KoHuUeHTpauma Ha pa3TBOpuTe. 3aKOHOMEpPHOCTU MNpU paspeseHuTe pasTBOPMU.
MNapHo HanaraHe. TemnepaTypa Ha 3ampb3BaHe. Temnepatypa Ha KuneHe. OCMOTUYHO
HanAraHe.
Pazmeopu Ha enekmpoaumu. ENeKTpoanTHa Ancoumaums Ha cnabu enektpoamtn. CteneH Ha
€NEeKTPONUTHA Aucoumauma. AncoumaumoHHa KOHCTaHTa. DaKTopu, BAMAELLM BbPXY CTENeHTa
Ha eNeKTPO/UTHA AMcoumaums U [UMCOLMALMOHHATA KOHCTAHTA Ha cnabute enekTponuTu.
3akoH Ha OcTtBang 3a pasperkgaHeTo. EnekTponuTHa AguMcoumauma Ha CUHU eNIEeKTPONUTW.
Kucennuu n ocHosu. MoHHO npousseseHne Ha BogaTa. BogopoaeH nokasaten. MHamKaTopw.
BydepHu pastBopun. HeyTpanusauma. Xuaponmsa Ha conu.
KonoudHu paszmeopu. Obwa xapakTepuctuka. Knacudukaums. Metoam 3a nosyyvaBaHe Ha
xuapodobHu KononaHu pasTeopu. CBOICTBA Ha KONIOMAHWUTE PAa3TBOPW.
Copbuyus. OcHoBHM NoHATMA. Aacopbuma ns pasteopu. MpunoxeHne Ha agcopbumnTa.
Konoksuym Bbpxy 50% oT yuebHuA matepuan
Konokesuym Bbpxy 50% ot yueb6HMa matepuan

O6wy, 6poit yacose:

15

60

®opmu Ha TeKyLy, KOHTpOA:

| Konoksuym Bbpxy 50% oT yuebHUA maTepuan
Mposerkaa ce npes 7-ma ceamuua oT cemecTbpa
Il Konoksuym Bbpxy 50% ot yuebHMA maTepuan
MNMposexaa ce npe3 15-ta cegmunua ot cemecTbpa



B/ Ynpa)kHeHua no O6wa u HeopraHuuHa xumus | yacr

Tema Yyacose
Tema I. 3ano3HasaHe Ha cmydeHmMume ¢ nNPAsUAaMa 30 pabomama e XuMmuyHama 4
nabopamopus. TexHuka Ha 6e3onacHocm. Ha4uHu 3a U3pa3saeaHe Ha KOHUEeHMPAyus Ha

pasmeopu
1. Mpaswuna 3a paboTa B XMMUYHaTa labopatopus.
2. TexHMKa Ha besonacHocCT.
3. JlabopaTopHU XMMWNYHU CbaoBe M Npubopu. OcHoBHM NabopaTopHM onepauuu.
4. OCHOBHM NOHATMA U BeNNYNHU. OCHOBHU 3aKOHU B XMMUATA
Tema Il. 4
PewasaHe Ha 3a0a4u
KoHUueHTpauua Ha pastesopuTe.
HaunHu 3a M3passaBaHe Ha KOHLUEHTPALUUA Ha Pa3TBOPU
EkcnepumeHmanHa yacm
MpuroTBAHe Ha pasTBOpwU
1. MpuroTeaHe Ha pa3TBop Ha HaTpueBs xnopua NaCl c macosa yacT (%)
2. MpuroTesHe Ha pa3TBop Ha MeaeH cyndat CuSO, ¢ macosa yacT (%), KaTo ce
M3NoN3Ba KpUctanoxmapar
3. TMpuroTteAHe Ha pa3TBop Ha CuSO4 C MONapHa KOHLEHTpaLMA, KaTo ce 13Mo/3Ba
Kpuctanoxmapat
4. TMpuroTteaHe Ha pa3TBop Ha anymuHues(lll) cyndat Alx(SO4)s ¢ mon-
€KBUBAJIEHTHA KOHLUEHTPAUUA, KaTo Ce U3N0A3Ba KpUcTaioxmapaT
Tema lll. 4
PewasaHe Ha 3a0a4u
KOHLUeHTpauua Ha pasTeopuTe.
MacoBa 4acT Ha pa3TBopa (%)
ExkcnepumeHmanHa yacm
PasTBopumocCT Ha BelLecTBaTa
1. OnpegenaHe Ha pa3TBOPMMOCTTA Ha Kaaues amxpomat K,Cr,07
2. TonauHeH edeKT Ha pa3TBapPAHE Ha PA3/IMYHM BELLECTBa
Tema IV. 4
PewasaHe Ha 3a0a4u
KOHUeHTpauua Ha pasTBopuTe.
MacoBa 4acT Ha pa3TBopa (%)
CmecBaHe 1 paspexgaHe Ha pPasTBOPM C KOHLEHTPALLMA B MacoBM YacTu (%)
ExkcnepumeHmanHa yacm
ATOMHO - MOnieKyaHa Teopua | vyacT
1. KonnuectseHo onpeaensHe Ha KPUCTaNM3aLMOHHA BogA B meaeH cyndaT
neHtaxmgpaT CuSO4¢5H,0
2. OnpepgensHe Ha MON-eKBMBasIeHTHATa Maca Ha Kanumes KapboHaTt CaCOs
Tema V. 4
PewasaHe Ha 3a0a4u
MonapHa KOHUeHTpauusa
CmecBaHe 1 pa3pexgaHe Ha pa3TBOPU C MOJIapHa KOHLLEHTpauusa
ExkcnepumeHmanHa yacm
XMMMYHA KMHETUKA
1. BsawmaHwme Ha npupoaaTa Ha pearvpalLmTe BewecTBa BbpXy CKOPOCTTa Ha
XMMUYHUTE peaKkuun
2. BAauAHME Ha KOHUEHTPaUMATa Ha pearnpaluTe BeLLecTBa BbpXy CKOPOCTTA Ha
XMMUYHUTE peaKkuun
3. BauAHMe Ha cBET/IMHATA BbPXY CKOPOCTTA Ha XMMUYHUTE peakumnm



Tema VI.
PewasaHe Ha 3a0a4u
MonapHa KOHUeHTpauua
CmecBaHe 1 pasperkgaHe Ha pa3TBOPM C MOIapHa KOHLUEeHTpauus
ExkcnepumeHmanHa yacm
XMMUYHO paBHoBecue
1. WU3cnepBaHe BAMAHMETO Ha TeEMMepaTypaTa BbpXy XMMUYHOTO paBHOBeCHKE.
PaBHoBecure BbB BOAHA cpeja.
2. W3cnepBaHe BAUAHMETO HA KOHLEHTPALMATA Ha pearMpalymre BelLecTsa Bbpxy
XMMUYHOTO paBHOBecHe
3. WU3cnepgaHe BANAHMETO Ha KOHUEHTPALMATA Ha BOAOPOAHUTE MOHM BbPXY
XMMMYHOTO paBHOBecKe
4. XeTeporeHHO paBHoOBecue
Tema ViII.
PewasaHe Ha 3a0a4u
Mon-eKBMBaNEHTHA KOHLLEHTPaLNA
CmecBaHe 1 pa3peXxgaHe Ha pa3TBOPU C MOJI-eKBMBAJIEHTHA KOHLLEHTpaLmA
ExkcnepumeHmasnHa yacm
KaTtanusa
1. XomoreHHO-KaTanuTMyeH npouec
2. XeTeporeHHO-KaTa/IMTUYEH NpoLec
3. AsTOKaTanusa. Peaykuma Ha Kanves nepmaHraHat KMnOgs ¢ OkcanoBa KucenunHa
H,C,04 no Mn?2*
4. OrtpuuaTenHa KaTanusa (MHxnbupaHe)
Tema VIII.
PewasaHe Ha 3a0a4u
Mon-eKkBMBaNEHTHA KOHLLEHTPALMA
CmecBaHe 1 paspeXkgaHe Ha Pa3TBOPU C MON-EKBMBANEHTHA KOHLEHTPaUuA
EkcnepumeHmasnHa yacmPa3TBOpU Ha enekTpoanTu. EnektponnTtHa gucoumauyma
1. EnekTponpoBOAMMOCT Ha TBbPAM U CTONEHU CONU
2. EnekTponpoBOAUMOCT Ha Pa3TBOPU Ha Pa3/IMYHM BELLECTBA
3. EneKkTponpoBOAMMOCT Ha OLETHA KNUCeIMHA NPU pasperkaaHe
4. [BuXkKeHWe Ha MOHW B Pa3TBOP Ha eNIeKTPOAUT
Tema IX.
PewasaHe Ha 3a0a4u
Bpb3Ka mexay pasIMYHUTE HaYMHU 3@ N3pa3fABaHe Ha KOHLLEHTpaLuuA
Bpb3Ka mexay KOHUEHTPaumsa B MacoBa 4acT (%) M MonapHa KOHLLEeHTpauus
ExkcnepumeHmasnHa yacm
BosopoaeH nokasaten. bydepHu pastsopu. Xmapoamnsa Ha conm
1. KonopumetpuyHo onpeaensaHe Ha pH ¢ pasnMyHU MHAMKATOPK
2. XuApoJsiM3a Ha CcoJl, MOJIyYeHa OT CUSIHA KMUCeNnHa 1 cnaba ocHoBa
3. XuAposin3a Ha cosl, NosydyeHa oT cslaba KMCcesIMHa U CUIHa OCHOBaA
4. Xunaponusa Ha cos, NoJslydeHa oT claba KMcenuHa u npueuaHo cnaba ocHosa
Tema X.
PewasaHe Ha 3a0a4u
Bpb3Ka mexay pasIMYHUTE HAYMHU 3@ N3pa3fABaHe HA KOHLLEHTPaLMA
Bpb3Ka mexay KOHUEHTPaUMA B MacoBa 4acT (%) U MON-eKBUBAIEHTHA KOHLLEHTPaLus
ExkcnepumeHmasnHa yacm
OKMCAUTENHO-PeaYyKUMOHHM npouecu. Enektponumsa
1. Pep Ha oTHOCUTENHATA aKTUBHOCT Ha MeTanuTe
1.1 B3aumopaencTame Ha MeTa M CbC COMU
1.2 BsaMmogeicTBMe Ha MeTaIM CbC COJTHA KMCEeNMHa
2. Pep Ha oTHOCMTE/IHATa aKTMBHOCT Ha HemeTanuTe
3. EnekTponusa
3.1.EneKkTponunsa Ha BoAeH pa3TBop Ha HaTpues xaopug NaCl
3.2.EneKktponunsa Ha BogeH pa3TBop Ha HaTpues cyndaT NaSO4



3.3.HuKenupaHe (otnaraHe Ha Huken Ni Bbpxy meg, Cu)
Tema XI.
PewasaHe Ha 3a0a4u
CmecBaHe Ha pa3TBOPM C KOHLLEHTPaLUMA B MacoBa 4acT (%) M MonapHa KOHLEeHTpauus
ExkcnepumeHmanHa yacm
KoopanHaumMoHHM cbegnHenma 1 vact

1. PasnuKa mexagy npocty, 4BONHU U KOMMIEKCHU CONU
2. [onyyaBaHe M M3y4YaBaHe Ha CBOMCTBATA HAa KOOPAMHALMOHHN CbeaNHEHNS
2.1. AkBakomnnekcu Ha mea(ll), Huken(ll) n kobant(ll)
2.2. Xugpokcngokomnnekcu Ha umHK(Il), kanai(ll), anymunumia(lil) n xpom(lll)
2.3. AumaokomnneKkcu Ha umHK(Il), kagmuia(ll), kobant(ll) n cpebpo Ag(l)
Tema XII.
PewasaHe Ha 3a0a4u
CmecBaHe Ha pa3TBOPM C KOHLLEHTPALMA B MacoBa YacT (%) U MON-eKBUBAIEHTHA
KOHLEeHTpaLms
EkcnepumeHmanHa yacm
KoopAuHaUMOHHM cbeanHeHUA 2 yacT
1. NonyuyasaHe Ha xenatu Ha meg(ll), Huken(ll) n anymuuuii(lll) c BuaeHaaTHU
JivraHgm
2. [Nony4yaBaHe Ha AByAApPEHUN KOOPANHALNOHHU CbeaNHEHUA
MN3omepus Ha KOOPANHALMOHHM CbeANHEHUSA
4. TpunoxKeHne Ha KOOPAUHALMOHHUTE CbeANHEHMA 3a AOKa3BaHE HAa TOKCUYHM
BellecTBa:
- AOKa3BaHe Ha Kagmuli(ll) noHu

w

- fAoKa3BaHe Ha xpom(VI) hoHu
Tema XllI.
PewasaHe Ha 3a0a4u
CmecBaHe Ha pa3TBOPM C KOHLIEHTPaLUMA B MacoBa YacT (%), MonapHa U MOJI-eKBUBA/IEHTHA
KOHUEHTpauua
ExkcnepumeHmanHa yacm
Apcopbuus
1. Xpomatorpadcko pasgensHe Ha pasTBopu Ha KeneseH(lll) xnopug FeCls,
meaeH(ll) cyndat CuSO4 1 kobanTos(ll) xnopua CoCl,
2. KonoHHa xpomatorpadus Ha barpuna
3. Apcopbums BbpXy KATUOHUTU U AHUOHUTH
4. 3aBUCMMOCT Ha afcopbumaTa OT NpMpoaaTa Ha pasTBopUTENs
Tema XIV.
PewasaHe Ha 3a0a4u
Pa3TBOpMMOCT Ha BellecTBaTa
ExkcrnepumeHmanHa yacm
KonongHo-aucnepcHu cuctemu 1 yacrt
1. MNonydyaBaHe Ha KosloMaeH pa3Teop Ha *keneseH(lll) xuapokena Fe(OH)s upes
Xmaponmsa
2. [ony4yaBaHe Ha raneptn
3. [Oudysus B raneptn
4. T[lpomsAHa B LiBETA Ha KONOUAHUTE Pa3TBOPU
Tema XV.
PewasaHe Ha 3a0a4u
Pa3TBOpMMOCT Ha BellecTBaTa
ExcrnepumeHmanHa yacm
KonounaHo-gucnepcHun cuctemu 2 yact
1. TMonyyaBaHe Ha KONOUAEH Pa3TBOP Ype3 NOHUKABaHE HA Pa3TBOPUMOCTTA
2. YcTaHoBABaHe Ha 3apAfa Ha KONIOUAHUTE YacTULM Ypes3 KanuaapusnpaHe
3. 3awuTHO AencTeue Ha AModuneH Konoua
4. T[lonyyaBaHe Ha NN3EHIAHrOBU NPbCTEHU



O6wy, 6poit uacose: 60

I/ CamocToATenHa NoAroTosKa:

CryneHTuTe TpAbBa fAa ce 3amno3HAAT CaMOCTOATE/NIHO C MPeAcToALLoTO 1abopaToOpHO yhpaskHeHue: B
TEOPEeTUYEH acCMeKT - 33 CbLWHOCTTA Ha OMUTUTE, B METOANYHO OTHOLLEHUE - 33 XUMUYHUTE onepaumm no
TAXHOTO M3nbaHeHne. OcobeHo BHMMaHME e OTAE/IeHO Ha CaMOCTOATe/IHaTa NOAroTOBKa Ha CTyAeHTUTe 3a
rnocoyeHunte B yyebHaTa mporpama KONOKBUYMW Ha NEKLUMOHHUA Kypc. B camocrtoATenHarta cu pabora,
CTYAEHTUTE Ce NOoAMomaraT C KOHCYATauMM OT JIeKTOpa Ha Kypca M pbKoBoauUTennTe Ha nabopaTopHuTe

YNpaXKHeHuA.
bubnuorpadus
Asmop 3aanasue UN3zdamencmeo FoduHa
MnosanBCKO
A. Avmntpos HeopraHnyHa xmumuma | yact YHUBEPCUTETCKO 1998
n34aTencTeo
YU ,Cs. K
. Nasapos HeopraHunyHa xumus »-8 r:,MN‘eHT 2006
OxpnAackm
MNnosauBcKo
B. J/lekoBa, K. laBa3oB, A. PbKOBOACTBO 3a pellaBaHe Ha 3a4a4M No /I0BANBCK
YHUBEPCUTETCKO 2008
OumuTpos 06Lwa 1 HeopraHMYHa XMMUSA
n34aTencreo
ApanTtnpaHeTo Ha
HOMEHK/1IaTypaTa KbM AKagemnyHo
HomeHKpaTypa No HeopraHMYHa XMMMUS.
6bArapcku esuk e nog, M34aTencTBo 2009
Mpenopbku Ha IUPAC 2005 ”
obwaTta pegakuma Ha Mpod. MapuH
npo¢ Xpucto banapes OpuHos”, Codusn
B ”
H. AxmeToB 06uan 1 HeopraHUYeckas XMmms »EbILIAA WKONA™, 2003
MockBa
O.Wpansep, M.9TKNHC HeopraHuyeckasa xumma Tom 1 »Mup”, Mockea 2004
O. A. KHazes, .
C. H. CMapbIruH HeopraHuyeckasa xumua Opant 2012
HO. B. AneKkcawwuH 0O6uwan xumma Maker naioc, 2012
MockBa
A. M. Tonyb6es,
0. A. Nlebeges, .
201
. H. dagees, Xumna Opaut 014
B. H. lWWanosan
E. B. baraesa, 3a4aum 1 ynpaxKHeHUA No obLuen XMmmum Axkagemus, Mocksa 2010
A. A. byaaHoBa A yop W A !
H. N1. TnnHKa 3afaun 1 ynpaxKHeHus no obwen xmummm KHoPyc, MockBa 2011
C. A Tlysakos, B. A. C60pHMK 3a4a4 1 ynpaxkHeHUn no obuiei
Monkos, A. A. P A ynp W HOpaitT, Mocksa 2016
XUMUK
dunnmnnosa
0. A. Nebepes,
. H. dagees, A. M. .
. 201
Fony6es, B. H. LLianosan Xumua. 3agayvHuK OpaunTt, MockBa 016
M. Bb. CtenaHos
Houghton Mifflin
Ebbing Gammon General Chemistry Company, Boston 2009
New York

NnaHupaHu yuebHU fEeAHOCTU U MeTo4M Ha NpenojaBaHe



http://www.bgbook.dir.bg/search.php?keyword=%D0%A3%D0%98%20%D0%A1%D0%B2.%20%D0%9A%D0%BB%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%20%D0%9E%D1%85%D1%80%D0%B8%D0%B4%D1%81%D0%BA%D0%B8&by=publisher&space=and
http://www.bgbook.dir.bg/search.php?keyword=%D0%A3%D0%98%20%D0%A1%D0%B2.%20%D0%9A%D0%BB%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%20%D0%9E%D1%85%D1%80%D0%B8%D0%B4%D1%81%D0%BA%D0%B8&by=publisher&space=and

KypcbT no O6wa n HeopraHMYyHa XMMMKA | YacT BKAOYBA NEKUUM U NabopaTOpHU yNparkKHEeHUs.
NabopaTopHuTe ynpaxkHeHns no O6uwa u HeopraHMyHa XMmuA | YacT ca 3aab/KUTeNnHU. JlabopatopHute
3aHATUATA BKAKOYBAT npeaBapuTesiHa, CamMOCTOATEeNHa MOAroTOBKa Ha CTyAeHTMTe Mo Temata oOT
NabopaTopHOTO ynpakHeHWe. PbKoBoAUTENAT Ha nabopaTopHUTE ynparKHeHMA cb3aaBaT YCNOBUS 3a
aKTMBHO Yy4yacTMe Ha CTyAeHTUTe B Mpoleca Ha pellaBaHe Ha M3YUC/MTENIHM 3aZayu, 3a 0bCbKaaHe U
06006L1eHMe Ha nabopaTopHUTE Pe3yaTaTy.

MeToau U KpUTEPUU Ha OLEHABAHE

B pamkuTe Ha yyebHaTa nMporpama ca BKIHOYEHWU ABa KOJIOKBUYMA BbPXY NEKLMOHHUA MaTepuan.
TeKywWwmAT KOHTPOA MMa 3a Len Aa NPOBEPU KaKTO CTeMNeHTa Ha yCBOABAHE Ha NMpenoaaBaHuA JIeKUMOHEH
maTtepuan, Taka v ga CTUMyJiMpa NOCTOAHCTBO B CAMOCTOATE/IHATA NOATOTOBKA Ha CTYAEHTUTE.

OuvcumnanHaTta NpUKAOYBa € NUCMEH M3NKT. KpaiHaTa oueHKa no avcumnanHata ce ¢opmmpa ot 2
KOMMOHEHTa: 1) Pe3ynTaT OT TeKyL, KOHTPOA BbPXY JNEKUMOHHUA maTepuan u 2) PesyntaTt oT nucmeHusa
n3nuT. CTyAEHTU, YNUTO Pe3yaTaTh NO KOMMNOHEHTU 1) e OTanuyeH 6 ce 0cBOOOXKAABAT OT KOMMOHEHT 2) U
Nnoay4yaBaT KpanHa oueHKa no aucuumnamHata OTimyeH 6.

OueHKaTa no O6wwa 1 HeopraHMyYHa XxMmmMsA | YacT ce M3umcnsBa no ciegHata Gopmyna:

30% oT oL,eHKaTa Ha KOMNOHEHT 1) + 70% oT oueHKaTa Ha KOMMOHEHT 2).

CTyaeHTUTE MMmaT NpaBo Aa ce MHOOPMMPAT 3a pe3yaTaTutTe OT NUCMeHuTe cu pabotn n aa ce
3aMO3HAAT C MOTMBUTE 3a MOCTAaBEHaTa OLEHKA.

BcuYKKM nucmeHn paboTu OT TEKYLL, KOHTPOJ M M3MNUTa Ce CbXPaHABAT B NPOAb/AXKeHME Ha 1 roanHa

OT AartaTta Ha NpoBeXaaHe Ha CEMECTPUaHUA U3MUT.

E3uk Ha npenoaaBaHe

bbarapcku

U3rorBmun onucaHueto

Jou. a-p BaHa Jlekosa
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Tun Ha Kypca
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PaBHMWe Ha Kypca (OKC)
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FoauHa Ha 06byyeHue

nbpBa

Cemectop

Bbpoi ECTS kpegutu
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WUme Ha neKtopa

pou. a-p NMeta MapuHosa



Yuye6bHu pe3ynTtaTu 3a Kypca

AHoTauus

KypcbT no O6ua n HeopraHnMyHa xvmua | yacT Mma 3a Uen Aa 3anosHae CTYAEHTUTE C OCHOBHMU
NPUHLUNKN, TEOPUM N 3aKOHOMEPHOCTU B XMMMATA U Aa GOpMMpPa NPAKTUYECKM yMeHUA 3a nabopaTopHa
paboTta. B TeopeTMyHaTa 4YacT Ha Kypca Ce M3y4aBaT CbBPEMEHHUTE MpPeACTaBM 3a CTpPOEXKa Ha aToMa,
CbBPEMEHHM TEOPUM 33 NPUPOJATA Ha XMMMUYHATa BPbB3KA, BUAOBE XUMWYHM B3AMMOLEWCTBMA U
3aKOHOMEPHOCTUTE, HAa KOWUTO Te ce NoAuYMHABAT. B TeopeTuuHma pasgen ca BKAKOYEHW NOCneaHuTe
npenopbkn Ha IUPAC (2005) 3a HaMmeHyBaHe Ha KOOPAMHAUMOHHW cbeaunHeHuA. B nabopaTopHute
ynpaxKHeHMA ce Npuaarat 3HaHWA OT NEKLUMOHHUA MmaTepuan n ce GopMmmnpaT y CTYAEHTUTE ONUT, YMEHUA U
HaBMLM 3a paboTa B xMmM4Ha nabopaTopus, U3BbPLLIBAHE HA OCHOBHU XMMWYHM ONEPALUMN U aHAN3MPAHE
Ha eKcnepuMmeHTanHuTe pesyntatu. Ha nabopaTopHuTe ynpaxKHEeHUA CTYAEHTUTE pellaBaT M3YUCAUTENHU
334a4M, KOeTo nognomara TAXHATa eKcnepumeHTanHa paboTta. TeopeTMYHOTO CbAbpXKaHWe Ha Kypca e
pa3paboTeHo cbobpa3HO PaKTa, Ye Tol ce M3y4YaBa Npe3 NbPBMA CEMECTbP Ha 0byyeHne U CTyAeHTUTe ca C
NO3HaHMA MO XMMUA, MaTeMATMKa U PU3NKa, NONYYEHU OT CPeAHOTO yymuaumue. B Kypca Ha obyyeHUneTo cu,
CTyAeHTUTe ca noAarnomaraHM W HacbpyaBaHM B cBoATa paboTa oT pbKoBoauTens Ha nabopaTopHUTe
yNpaXKHeHuA.

TeopeTUYHUTE U NPAKTUUYECKU 3HAHWUS U YMEHUS, MOJIyYeHW B Kypca no O6uwa M HeopraHMYHa
Xumua | yacT, ca NnpeanocTaBKa 3a yCBOSIBaHE Ha MmaTepuana, KakTo no gucumnamHata Obwa n HeopraHuyHa
xmmua 1l yacT, nsyyaBaHa npe3 BTOPMA CEMECTBP, Taka U Ha XMMWYHUTE AUCUMUNAMHWU, U3y4aBaHU B
cnepBallnTe KypcoBe Ha obyyeHue.

KomnereHuuun
YcnewHo 3asbpwmnante obyyeHMeTo no Tasm AUCUUNINHA:
1. e 3Hasm:

» TeopeTUYHWUTEe OCHOBM Ha 06LLaTa M HEOPraHNYHA XMMUA.
2. llje moz2am:

» [la U3BbpLUBAT OCHOBHM XMMMUYHM OMepauumn: TerneHe, nsmepsaHe Ha o6em U NAbTHOCT Ha
TEYHOCTM, KOJIOPUMETPMYHO onpeaensaHa Ha pH Ha cpeaaTa, HarpsaBaHe, HakanssaHe,
TepmocTaTupaHe, U3cyllasaHe, oxnaxaaHe, GUATPyBaHe U AeKaHTUPaHE;

» [la NpuroTeaT pa3TBOPM C MAaCcOBa YacT Ha Pa3TBOPEHOTO BELLeCTBO B pa3TBopa (%), MoiapHa

MO/-€KBMBA/IEHTA KOHLIEHTPaLMS;

[a onuceaT npoBeseHnTe eKCNepUMEHTH;

[a aHanu3mpat ekcnepumeHTanHUTe pesyaTaTu;

[a pelaBar 3a4auM OT CMecBaHe Ha Pa3TBOPU C KOHLIEHTPaLMA B MacoBa YacT (%) 1 monapHa

KOHLEeHTpauus;

> [la peluaBaT 3aZa4uM OT CMECBaHe Ha Pa3TBOPM C KOHLIEHTPaLUMa B macoBa YacT (%) u mon-
€KBMBA/IEHTHA KOHLLEHTPaLMS;

» [la pelwaBaT 3a4a4n OT paspeskaaHe Ha pa3TBopu;

» [la pewaBaT 3a4a4m OT pPa3TBOPMMOCT Ha BELLLECTBATA B T.4. 334341 33 NPUTOTBAHE HA HAaCMTEHM
pa3TBOpPMU, aKO Ce M3MON3Ba KPUCTANOXMAPAT, 33[a4M 32 HaMMpaHe Ha macaTa Ha
KPUCTaNN3MpPanoTo Npu oOXNaxKaaHe Ha pa3TBoOpa BELecTso 1 Ap.

by

YV V VY

HauuH Ha npenoaasaHe

AyautopHo: 120 y.
e Jlekumu (60 yaca)
e JlabopaTopHu ynpaxkHeHusa (60 yaca)

U3BbHAyauTOpPHO: 1504
e CamocTroATesiHa NOAroTOBKA
e KoHcyntauum

MpepBapuTenHn U3UCKBAHUA (3HaHMH U ymeHua ot npeaxoaHoOTo OeyquMe)

3a4b/KUTENHO U3UCKBaHE e CTyAeHTMTe Aa ca ¢ Aobpu nosHaHua no Xumusa, Mamemamuka u ®usuka,
noayyYeHu B cpeaHUA Kypc Ha obyyeHue.




MpenopbyaHu M36MpaEMM nporpamHun KOMNOHEHTU

HomeHKnaTypa Ha HEOPraHN4YHUTE CbeANHEHUA, MCTOpMFI Ha XUMUNATa

TexHU4YecKo ocurypsaBaHe Ha obyvyeHueTo

» abopaTopun, CHabAeHN C KAMWHW, CYLUMAHM WKAadOBe, CNMPTHU NaMNK, KOTIOHW, BaKyyM NOMNH,
anapatm Ha Kun, TexHWYecKM BEe3HW, KaKTO M JOMbAHUTENHM NOCobMA 3a NpoBeXAaHe Ha
NabopaTopHM ynpaskHeHUA No HEOPraHUYHA XMMUS.

» NabopaTopHu cbhoBe M NPUBOPU (CTbKAEHU, NOPLLENAHOBU, NIACTMACOBU U METaNHM) C
YHMBEPCA/IHO U CbC CNeLManHo npeaHasHayeHune.

» TBbpAM M TEYHU PEAKTUBM.

CbabpKaHue Ha Kypca

KypcbT no O6wa M HeopraHW4Ha XMmuA | YacT BKAKOYBA NEKUMM M NabBOPATOPHU YNpaXKHEHUA.
NabopaTopHuTe ynpaxHeHuaTa no O6La 1 HeopraHWYHa XMMKA | YacT ca 3aab/KUTENHU. B nekuuuTe ca
pasrnefaHn CbBpeMeHHUTE npeacTaBM 3a CTpoeXa Ha aToma, npupoda Ha XMMMYHATa BPbB3KA,
KOOPAWHAUMOHHM CbeAUHEHMA, BUAOBE XMUMWYHM B3AUMOLEWNCTBUA, XMMMUYHA KMHETUKA, KaTaausa,
XMMUYHO paBHOBecWe, AucnepcHn cuctemn. OcobeHO BHMMaHME € OTAENEeHO Ha YpPaBHEHMATA Ha
XMMUYHUTE B3aMMOAENCTBUA, TEOPUSA HA ENEeKTPONUTHATa Aucoumaumsa, AMcouMaumatTa Ha cnabute
€N1eKTPO/IMTU KaTO paBHOBECEH MpOoLeC, HeyTpanu3auma U xmaponausa Ha conu. JlabopatopHute
YNpaKHeHMA BKAKOYBAT TEMU OT IEKUMOHHUA KYPC U pellaBaHe Ha U3YMUCAUTENHM 33a4M OT KOHLUEeHTpauma
Ha Pa3TBOpPUTE U PA3TBOPMMOCT Ha BeliecTBaTa. JTabopaTopHUTE yNparKHEHWA U3LUANO ca CbobpaseHu c
¢daKTa, Ye ca NbpBUTE 33 CTYAEHTUTE YMNPaXKHEHMA MO XMMKA, B KOUTO ce popmMmupaT HaBuuM 3a paboTa B
XMMUYHa nabopatopwus, Cb3haBaT Ce YMEHMA 33 U3BLPLUIBAHE HA ONWUTU W aHANM3MPAHE HA NOJyYeHUTe
pesynTaTu.

Temamu4Ho cbObprxaHuUe Ha yyebHama AucyunauHa

A/Nekuyuun O6wa n HeopraHMuHa xumma | yact

Tema yacose
Cmpoexc Ha amoma 6
MpeanocTaBkM 3a pa3sBMTUETO Ha CbBpPEMeHHaTa Teopus 3a CTPOeXa Ha efleKTpoHHaTa
06BMBKA Ha aToma. CbBpPEMEHHM CXBaLLAHWUA 33 CTPOEKA HA eNeKTPOHHaTa 06BMBKA Ha aToma.
KBaHTOBM uMcna. ATomHM opbuTtanu. PasnpegeneHune Ha eNeKTPOHUTE B MHOTOENEKTPOHHUTE
aToMu. ENEKTPOHHM KoHOUrypaumm Ha aTomuTe (eNeKTPOHHW GOPMYIU U eHepreTUYHU
anarpamu). OCHOBHO U Bb36YAEHO CbCTOAHUE Ha aToma. ATOMHO A4p0.

Cucmemamuka Ha xumuvHume eaemeHmu. lepuoduyeH 3aKoH. lMepuoduyHa cucmema. 3
OTKpMBaHe M YyTBbPXKAaBaHE Ha NepuoanyHMA 3aKoH. CTPyKTypa Ha nepuMoamuyHaTa cuctema.
MNepvogMyHa cucTemMa Ha XUMWUYHUTE Ee/IEMEHTM U eNIeKTPOHHA CTPYKTypa Ha aTomuTe.
MepnoaMUYHOCT B USMEHEHMETO Ha CBOMCTBATa Ha aTOMUTE HAa XMMUYHUTE eNIEMEHTH.

lMpupoda Ha xumu4Hama epPv3Ka 5
Pa3BuTME Ha y4eHMETO 3a NpupoaaTa Ha XMMMYHATA Bpb3Ka. Teopumn Ha Kocen, SlaHrmioump-
Nonc. CBONCTBA Ha XMMMYHaTa BpPb3Ka. EHeprus, BafeHTHW BIU, AbAXKMHA, MNOAAPHOCT U
NnoNApmU3yeMocCT Ha XMMUYHaTa Bpb3Ka. MeToz Ha BasieHTHUTe Bpb3kK (MBB). HacuwaemocT n
BaJ/IEHTHOCT. Haco4eHOCT Ha XMMKUYHaTa Bpb3Ka. HeflokanmsmpaHa XMmMnUHa Bpb3Ka. [IoHOpHO-
aKkuenTtopHa Bpb3Kka. Metoa Ha MmonekynHute opbutanm (MMO) — OCHOBHM MNOHATUS.
CBbp3BallLM, aHTUCBBP3BALLM U HECBbP3BALLU MONEKYAHM opbuTanu. MNopsaabK Ha Bpb3KaTa.

Budoee xumu4Hu e3aumodelicmeus 12
CteneH Ha oKucneHue. Pa3nnKa B NOHATUETO BaNEHTHOCT M CTEMEH Ha OKUCeHue. Peakuun,
npoTmnyawm 6e3 M3sMeHeHWe Ha CTENEHTa Ha OKMUCIEHNE HA aTOMUTE Ha XUMUUYHUTE e/IeMEeHTU.




Peakuuu, NpoTMyaLLM C M3MEHEHME Ha CTeneHTa Ha OKUC/JEHUEe Ha aTOMUTE Ha XMMUYHUTE
enemeHTn. Peaykrop. Okucauten. YpaBHEHWA HA OKUC/IUTENHO-PEeAYyKUMOHHU npoLecu.
EneKktponnsaTta KaTo OKMUC/IUTENHO-PeAYKLMOHEH npouec. [punoxKeHue Ha eNlekTpomsaTta.
KoopduHayuoHHU cbeduHeHusA
Obwa xapakTepuctuka. HammeHoBaHMA Ha KOOPAMHALMOHHUTE CbeanmHeHuA. Mpupoaa Ha
XMMUYHATA BPb3Ka B KOOPAMHALUMOHHUTE CbeANHEHMA — METOZ, Ha BaleHTHUTe Bpb3ku (MBB)
M TeopuAa Ha KpuctanHoto none. CnekTpoxumuyeH ped. LBAT Ha KOOpAMHAUMOHHUTE
cbeanHeHuA. [1BOMHU conu.
EHep2eemuKka Ha xumuyHume npouyecu. TonanHa Ha obpasyBaHe (pasnaraHe) Ha XMMUYHO
cbegHWHeHWe. TONIMHEH ePeKT Ha XUMUYHUTE peaKkLMn. 3aKOHU B TEPMOXMMUATA.
XumuvyHa KUHemMuKa
OcHOBHM noHATUA. CKOPOCT Ha XUMWYHUTE peakuuu. BavaHMe Ha KOHUeHTpauuATa Ha
pearnpaumuTe BeLLeCcTBa BbpXy CKOPOCTTa Ha XMMUYHUTE peakumn. MoneKkynHOCT U NopAAbK Ha
XUMUYHUTE peakunun. AKTUBMpaALLA eHeprua. 3aBMCMMOCT Ha CKOPOCTTa Ha XUMUYHUTE peakumm
oT TemnepatypaTa. CKOPOCT Ha XMMUYHUTE peaKkLnm, NPOoTUYaLLM B XeTEPOreHHa cpeaa.
Kamanusa
OcHOBHM nNOHATUA. Buaose Katanmsa. MexaHM3bM Ha KaTa/IMTUYHOTO AeNcTBME NpU
XOMOTFeHHO M XeTEePOreHHO KaTa/IMTUYHUN NPOLLECH.
Xumu4vHo pasHosecue
XMMWYHO paBHOBECME B XOMOFEHHW cuUcTeMn. PaBHOBecHa KoOHcTaHTa. OcobeHocT Ha
XMMUYHOTO paBHoBecune. PakTopu, BAMAELWM BBPXY XUMMMUYHOTO paBHoOBecue. XMMWYHO
paBHOBecHe B XeTeporeHHW cuctemu. NpounsseneHne Ha pasTBOPUMOCT.
AucnepcHu cucmemu
OcHOBHM noHATUA. Knacudukauma Ha aucnepcHuTe cuctemu. PastBopu. MexaHu3bm Ha
pastBapaHe. KoHuUeHTpauma Ha pa3TBOpuTe. 3aKOHOMEpPHOCTU MNpU paspeseHuTe pasTBOPMU.
MNapHo HanaraHe. TemnepaTypa Ha 3ampb3BaHe. Temnepatypa Ha KuneHe. OCMOTUYHO
HanAraHe.
Pazmeopu Ha enekmpoaumu. ENeKTpoanTHa Ancoumaums Ha cnabu enektpoamtn. CteneH Ha
€NEeKTPONUTHA Aucoumauma. AncoumaumoHHa KOHCTaHTa. DaKTopu, BAMAELLM BbPXY CTENeHTa
Ha eNeKTPO/UTHA Aucoumaums U [UCOLMALMOHHATa KOHCTAHTa Ha cnabute enekTponuTu.
3akoH Ha OcTtBang 3a pasperkgaHeTo. EnekTponuTHa AguMcoumauma Ha CUHU eNIEeKTPONUTW.
Kucennuu n ocHosu. MoHHO npousseseHne Ha BogaTa. BogopoaeH nokasaten. MHamKaTopw.
BydepHu pastBopu. HeyTpanusauma. Xuaponmsa Ha conu.
KonoudHu paszmeopu. Obwa xapakTepuctuka. Knacudukaums. Metoam 3a nosyyvaBaHe Ha
xuapodobHu KononaHu pasTeopu. CBOICTBA Ha KONIOMAHWUTE PAa3TBOPW.
Copbuyus. OcHoBHM NoHATMA. Aacopbuma ns pasteopu. MpunoxeHne Ha agcopbumnTa.
Konoksuym Bbpxy 50% oT yuebHuA matepuan
Konokesuym Bbpxy 50% ot yueb6HMa matepuan

O6wy, 6poit yacose:

15

60

®opmu Ha TeKyLy, KOHTpOA:

| Konoksuym Bbpxy 50% oT yuebHUA maTepuan
Mposerkaa ce npes 7-ma ceamuua oT cemecTbpa
Il Konoksuym Bbpxy 50% ot yuebHMA maTepuan
MNMposexaa ce npe3 15-ta cegmunua ot cemecTbpa



B/ YnpaxHeHua no O6wa u HeopraHu4yHa xumus | yacr

Tema yacose
Tema I. 3ano3HasaHe HaO cmydeHmume ¢ rpasusnama 3a pabomama e XumuyHama 4
nabopamopusd. TexHuka Ha 6ezonacHocm. Ha4yuHU 30 U3pa3A8aHe HO KOHUEeHMpayusa Ha

pasmeopu
1. Mpaswuna 3a paboTa B XMMUYHaTa labopaTopus.
2. TexHMKa Ha besonacHocCT.
3. JlabopaTopHU XMMWNYHU CbaoBe M Npubopu. OcHOBHM NabopaTopHM onepauun.
4. OCHOBHW NOHATMA U BeIMYUHU. OCHOBHM 3aKOHUN B XMMUATA
Tema II. 4
PewasaHe Ha 3a0a4u
KoHueHTpauma Ha pa3TBopuTe.
HaunHu 3a n3pasAaBaHe Ha KOHUEHTPaLUUA Ha pa3TBopU
ExkcnepumeHmasnHa yacm
MpuroTBAHe Ha pa3TBOpwU
1. MpuroteaHe Ha pa3TBop Ha HaTpueBs xnopua NaCl c macosa yacT (%)
2. MMpuroTesHe Ha pa3TBop Ha MeaeH cyndat CuSO, ¢ macosa yacT (%), KaTo ce
M3N0oN3Ba KpUcTanoxmapar
3. [MpwuroTteaHe Ha pa3TBop Ha CuSO, C MOapHa KOHUEHTPALMA, KaTo ce M3N0A3Ba
Kpucrtanoxmgpart
4. MpuroTteaHe Ha pa3Teop Ha anymuHues(lll) cyndat Alx(SO4)s ¢ mon-
€KBMBAJIEHTHA KOHLUEHTPALLMA, KaTo Ce U3N0/a3Ba KpUctanoxmapart
Tema lll. 4
PewasaHe Ha 3a0a4u
KOHUeHTpauua Ha pasTeopuTe.
MacoBa 4acT Ha pa3TBopa (%)
ExkcnepumeHmanHa yacm
Pa3TBOpMMOCT Ha BewecTBaTta
1. OnpepenaHe Ha pa3sTBOPMMOCTTA Ha Kanues gmuxpomat K,Cr,07
2. TonavHeH edeKT Ha pa3TBapAHE Ha Pa3/IMYHM BeLLecTBa
Tema IV. 4
PewasaHe Ha 3a0a4u
KoHueHTpauma Ha pa3TBopuTe.
MacoBa 4acT Ha pa3TeBopa (%)
CmecBaHe 1 paspexkgaHe Ha PasTBOPM C KOHLEHTPALLMA B MacoBM YacTu (%)
ExkcnepumeHmasnHa yacm
ATOMHO - MOnieKyaHa Teopua | vyacT
1. KonuuectseHo onpeaensHe Ha KpUCTaan3aLMOHHA BOAA B MeaeH cyndat
neHTaxmgpat CuSO4s¢5H,0
2. OnpegensiHe Ha MO/-eKBMBasIEHTHATa Maca Ha Kasumes KapboHat CaCOs
Tema V. 4
PewasaHe Ha 3a0a4u
MonapHa KOHUeHTpauusa
CmecBaHe 1 pa3peXxgaHe Ha pa3TBOPU C MOJIapHa KOHLLEHTpauusa
ExkcnepumeHmanHa yacm
XMMMYHA KMHETUKA
1. BauaHwme Ha npupoaaTa Ha pearvpalLmTe BewecTBa BbpXy CKOPOCTTa Ha
XMMUYHUTE peaKkuun
2. BAauAHWE Ha KOHUEHTPAUMATA Ha pearnpaLimnTe BeLLeCTBA BbPXy CKOPOCTTA Ha
XMMUYHUTE peaKkuun
3. BAuAHMWE Ha CBET/IMHATA BBPXY CKOPOCTTA Ha XMMUUYHUTE peaKkLumnm



Tema VI.
PewasaHe Ha 3a0a4u
MonapHa KOHUeHTpauua
CmecBaHe 1 pasperkgaHe Ha pa3TBOPM C MOIapHa KOHLUEeHTpauus
ExkcnepumeHmanHa yacm
XMMUYHO paBHoBecue
1. WU3cnepBaHe BAMAHMETO Ha TeEMMepaTypaTa BbpXy XMMUYHOTO paBHOBeCHKE.
PaBHoBecure BbB BOAHA cpeja.
2. W3cnepBaHe BAUAHMETO HA KOHLEHTPALMATA Ha pearMpalymre BelLecTsa Bbpxy
XMMUYHOTO paBHOBecHe
3. WU3cnepgaHe BANAHMETO Ha KOHUEHTPALMATA Ha BOAOPOAHUTE MOHM BbPXY
XMMMYHOTO paBHOBecKe
4. XeTeporeHHO paBHoOBecue
Tema ViII.
PewasaHe Ha 3a0a4u
Mon-eKBMBaNEHTHA KOHLLEHTPaLNA
CmecBaHe 1 pa3peXxgaHe Ha pa3TBOPU C MOJI-eKBMBAJIEHTHA KOHLLEHTpaLmA
ExkcnepumeHmasnHa yacm
KaTtanusa
1. XomoreHHO-KaTanuTMyeH npouec
2. XeTeporeHHO-KaTa/IMTUYEH NpoLec
3. AsTOKaTanusa. Peaykuma Ha Kanves nepmaHraHat KMnOgs ¢ OkcanoBa KucenunHa
H,C,04 no Mn?2*
4. OrtpuuaTenHa KaTanusa (MHxnbupaHe)
Tema VIII.
PewasaHe Ha 3a0a4u
Mon-eKkBMBaNEHTHA KOHLLEHTPALMA
CmecBaHe 1 paspeXkgaHe Ha Pa3TBOPU C MON-EKBMBANEHTHA KOHLEHTPaUuA
EkcnepumeHmasnHa yacmPa3TBOpU Ha enekTpoanTu. EnektponnTtHa gucoumauyma
1. EnekTponpoBOAMMOCT Ha TBbPAM U CTONEHU CONU
2. EnekTponpoBOAUMOCT Ha Pa3TBOPU Ha Pa3/IMYHM BELLECTBA
3. EneKkTponpoBOAMMOCT Ha OLETHA KNUCeIMHA NPU pasperkaaHe
4. [BuXkKeHWe Ha MOHW B Pa3TBOP Ha eNIeKTPOAUT
Tema IX.
PewasaHe Ha 3a0a4u
Bpb3Ka mexay pasIMYHUTE HaYMHU 3@ N3pa3fABaHe Ha KOHLLEHTpaLuuA
Bpb3Ka mexay KOHUEHTPaumsa B MacoBa 4acT (%) M MonapHa KOHLLEeHTpauus
ExkcnepumeHmasnHa yacm
BosopoaeH nokasaten. bydepHu pastsopu. Xmapoamnsa Ha conm
1. KonopumetpuyHo onpeaensaHe Ha pH ¢ pasnMyHU MHAMKATOPK
2. XuApoJsiM3a Ha CcoJl, MOJIyYeHa OT CUSIHA KMUCeNnHa 1 cnaba ocHoBa
3. XuAposin3a Ha cosl, NosydyeHa oT cslaba KMCcesIMHa U CUIHa OCHOBaA
4. Xunaponusa Ha cos, NoJslydeHa oT claba KMcenuHa u npueuaHo cnaba ocHosa
Tema X.
PewasaHe Ha 3a0a4u
Bpb3Ka mexay pasIMYHUTE HAYMHU 3@ N3pa3fABaHe HA KOHLLEHTPaLMA
Bpb3Ka mexay KOHUEHTPaUMA B MacoBa 4acT (%) U MON-eKBUBAIEHTHA KOHLLEHTPaLus
ExkcnepumeHmasnHa yacm
OKMCAUTENHO-PeaYyKUMOHHM npouecu. Enektponumsa
1. Pep Ha oTHOCUTENHATA aKTUBHOCT Ha MeTanuTe
1.1 B3aumopaencTame Ha MeTa M CbC COMU
1.2 BsaMmogeicTBMe Ha MeTaIM CbC COJTHA KMCEeNMHa
2. Pep Ha oTHOCMTE/IHATa aKTMBHOCT Ha HemeTanuTe
3. EnekTponusa
3.1.EneKkTponunsa Ha BoAeH pa3TBop Ha HaTpues xaopug NaCl
3.2.EneKktponunsa Ha BogeH pa3TBop Ha HaTpues cyndaT NaSO4



3.3.HuKenupaHe (otnaraHe Ha Huken Ni Bbpxy meg, Cu)

Tema XI.

PewasaHe Ha 3a0a4u

CmecBaHe Ha pa3TBOPU C KOHLEHTpaLMA B MacoBa YacT (%) n monapHa KOHLEeHTpaLums
ExkcnepumeHmanHa yacm

KoopanHaumMoHHM cbegnHenma 1 vact

1. Pasnvka mexay npocTu, ABOMHMU U KOMMNAEKCHU COMN
2. [MonyyaBaHe U M3y4yaBaHe Ha CBOMCTBATA HAa KOOPAUHALMOHHN CbeANHEHUSA
2.1. Aksakomnnekcu Ha mea(ll), Huken(ll) n kobant(ll)
2.2. Xugpokcngokomnnekcu Ha umHK(Il), kanai(ll), anymunumin(lil) n xpom(lll)
2.3. AupaokomnneKkeu Ha umHk(Il), kagmuin(ll), kobant(ll) n cpebpo Ag(l)
Tema XIl.
PewasaHe Ha 3a0a4u
CmecBaHe Ha pa3TBOPM C KOHLLEHTPaLMA B MacoBa YacT (%) U MONeKBMBaNEHTHa
KOHLEeHTpaLms
EkcnepumeHmanHa yacm
KoopAuHaUMOHHM cbeanHeHUA 2 yacT
1. NonyuyasaHe Ha xenatu Ha meg(ll), Huken(ll) n anymunuuii(lll) c BuaeHaaTHU
JiraHgm
2. MonyyaBaHe Ha ABYAAPEHU KOOPAUHALMOHHN CbeANHEHNS
N3omepus Ha KOOPAUHAUMOHHU CbeAUHEHNA
4. TlpunoXKeHue Ha KOOPAMHALMOHHUTE CbeAMHEHMA 3a JOKAa3BaHE HA TOKCUYHU
BellecTBa:
- AOKa3BaHe Ha Kagmuli(ll) noHu

w

- fAoKa3BaHe Ha xpom(VI) oHun
Tema XllI.
PewasaHe Ha 3a0a4u
CmecBaHe Ha pa3TBOPM C KOHLLEHTPALMA B MacoBa YacT (%), MonapHa U MOJI-eKBUBAIEHTHA
KOHUEeHTpauuna
ExkcrnepumeHmanHa yacm
Apcopbuus
1. Xpomatorpadcko pasgensHe Ha pastTBopu Ha KeneseH(lll) xnopug FeCls,
megaeH(ll) cyndat CuSO4 1 kobanTtos(ll) xnopua CoCl,
2. KonoHHa xpomatorpadus Ha barpuna
3. Apcopbums BbpXy KATUOHUTU U AHUOHUTH
4. 3aBUCMMOCT Ha afcopbumaTa OT NpMpoaaTa Ha pasTBoOpUTENs
Tema XIV.
PewasaHe Ha 3a0a4u
Pa3TBopMmOCT Ha BellecTBaTa
ExkcnepumeHmanHa yacm
KonongHo-aucnepcHu cuctemu 1 yacrt
1. MNonydyasaHe Ha KosioMaeH pa3Teop Ha keneseH(lll) xuapokena Fe(OH)s upes
Xnaponamsa
2. [ony4yaBaHe Ha raneptn
3. [Oudysus B raneptn
4. T[lpomsAHa B LiBETA Ha KONOUAHUTE Pa3TBOPU
Tema XV.
PewasaHe Ha 3a0a4u
Pa3TBOopMMOCT Ha BellecTBaTa
ExcnepumeHmanHa yacm
KonounaHo-gucnepcHun cuctemu 2 yact
1. TMonyyaBaHe Ha KONOUAEH Pa3TBOP Ype3 NOHUXKABaHe HA Pa3TBOPUMOCTTA
2. YcTaHoBABaHe Ha 3apAfa Ha KONIOUAHUTE YacTULM Ypes3 KanuaapusnpaHe
3. 3awuTHO AencTeue Ha AModuneH Konoua
4. T[lonyyaBaHe Ha NN3EHIAHrOBU NPbCTEHU



O6wy, 6poit uacose: 60

I/ CamocToATenHa NoAroToBKa:

CryneHTuTe TpAbBa fAa ce 3amno3HAAT CaMOCTOATE/NIHO C MPeAcToALLoTO 1abopaToOpHO yhpaskHeHue: B
TEOPEeTUYEH acCMeKT - 33 CbLWHOCTTA Ha OMUTUTE, B METOANYHO OTHOLLEHUE - 33 XUMUYHUTE onepaumm no
TAXHOTO M3nbaHeHne. OcobeHo BHMMaHME e OTAE/IeHO Ha CAaMOCTOATE/IHaTa NOAroTOBKa Ha CTyAeHTUTE 3a
rnocoyeHunte B yyebHaTa mporpama KONOKBUYMW Ha NEKLUMOHHUA Kypc. B camocrtoATenHarta cu pabora,
CTYAEHTUTE Ce NOoAMomaraT C KOHCYATauMM OT JIeKTOpa Ha Kypca M pbKoBoauUTennTe Ha nabopaTopHuTe

YNpaXKHeHuA.
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MnaHupaHu yuebHU aeitHOCTU U MeTOAM Ha NpenogaBaHe

KypcbT no O6wa u HeopraHMyHa xumua | YacT BKIOYBA JleKUUWM UM NabopaTopHM ynpaskHeHus.
NabopaTtopHute ynparkHeHusa no O6La M HeopraHWYHa XMMKA | YacT ca 3aab/KuTeNHU. JlabopaTopHuTte
3aHATUATA BKAKOYBAT MpeaBapuTesNiHa, CaMoCToATe/NHa MOATrOTOBKA HAa CTyAeHTUTE No Temata oT
NabopaTopHOTO ynparkHeHWe. PbKoBOAUTENAT Ha NabopaTOpHWUTE YNpParKHEHMSA Cb3hasaT YyCAo0BMA 3a
aKTMBHO y4yacTMe Ha CTYAEHTMTe B NPOLLeca Ha pellaBaHe Ha M3YMUCAUTENHWM 334auM, 33 ob6CbXKaaHe U
0b06ueHne Ha 1abopaTopHUTE pesynTaTu.

MeTtoan U KpUTEPUU Ha OLeHABaHe

B pamKuTe Ha yyebHaTa nporpama ca BKAKOYEHM [Ba KOJNIOKBMYMA BbBPXY NIEKLMOHHUA MaTepuan.
TeKywWMAT KOHTPOA MMA 33 Uen Aa NPoBepu KaKTO CTeneHTa Ha yCBOABaHe Ha npenojaBaHuA NIeKUMOHEH
maTepuan, Taka n ga CTMMynmpa NOCTOAHCTBO B CAMOCTOATE/IHaTa NOArOTOBKA Ha CTYAEHTUTE.

OucumnanHaTa NpuKAoYBa ¢ NTMCMEH M3nuT. KpaHaTa oueHKa no gucumnanHaTa ce opmmpa ot 2
KOMMOHEHTA: 1) Pe3ynTaT OT TeKyL, KOHTPO/ BbPXY JEKUMOHHMUA maTepuan u 2) PesyntaT oT nucmeHus
n3nuT. CTYAEHTU, YNNTO Pe3ynTaTh No KoMnoHeHTU 1) e OTanuyeH 6 ce 0cBo6OXKAaBaT OT KOMMNOHEHT 2) U
Nnoay4yaBaT KpanHa oueHKa no auncuumnamHata OTimyeH 6.

OueHKaTa no O6Lwa 1 HeopraHWYHa xMmmsa | YacT ce n3uncaaBa No cnegHata popmyna:

30% oT ou,eHKaTa Ha KOMNOHEHT 1) + 70% oT oueHKaTa Ha KOMMOHEHT 2).

CTyaeHTUTE MMAT NpaBo Aa ce MHOGOPMMPAT 3a pe3yaTaTUTe OT MUCMeHMTe cu pabotn n aa ce
3an03HaAT C MOTUBKUTE 33 NOCTaBeHaTa OLUeHKa.

BcuuKM nMcMeHn paboTu OT TEKYL, KOHTPON M U3NUTa Ce CbXPaHABAT B NpoAbaXKeHMe Ha 1 roanHa

OT AaTaTa Ha NpoBeXadaHe Ha CEMECTPUATHUA UBNNUT.

E3uk Ha npenogaBaHe

bbarapcku

U3rotsun onucaHueto

Jou. a-p BaHAa Jlekosa
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XUMUYECKU

Karegpa

06u.|,a U HeopraHUM4Ha XmMmma ¢ MeToauKa Ha OGYHGHMGTO no xumua

MNpodecuoHanHo HanpasneHue (Ha Kypca)

1.3 NeparormMka Ha o6yyeHMeTOo NO ...

CneuyunanHocr

Buonorua n xumusa (peaosHo obyyeHune)

OMNMUCAHMUE

HaumeHoBaHMe Ha Kypca

O6uw,a u Heop2aHu4Ha xumus | yacm

Kop Ha Kypca

Tun Ha Kypca

3agbnxKutenen

PaBHMWe Ha Kypca (OKC)

bakanasbp

FoauHa Ha 06byyeHue

nbpBa

Cemectop

Bbpoi ECTS kpegutu

10

WUme Ha neKtopa

pou. a-p NMeta MapuHosa



Yuye6bHu pe3ynTtaTu 3a Kypca

AHoTauus

KypcbT no O6ua n HeopraHnMyHa xvmua | yacT Mma 3a Uen Aa 3anosHae CTYAEHTUTE C OCHOBHMU
NPUHLUNKN, TEOPUM N 3aKOHOMEPHOCTU B XMMMATA U Aa GOpMMpPa NPAKTUYECKM yMeHUA 3a nabopaTopHa
paboTta. B TeopeTMyHaTa 4YacT Ha Kypca Ce M3y4aBaT CbBPEMEHHUTE MpPeACTaBM 3a CTpPOEXKa Ha aToMa,
CbBPEMEHHM TEOPUM 33 NPUPOJATA Ha XMMMUYHATa BPbB3KA, BUAOBE XMMWYHM B3AMMOLEWCTBMA U
3aKOHOMEPHOCTUTE, HAa KOWUTO Te ce NoAuYMHABAT. B TeopeTuuHma pasgen ca BKAKOYEHW NOCneaHuTe
npenopbkn Ha IUPAC (2005) 3a HaMmeHyBaHe Ha KOOPAMHAUMOHHW cbeaunHeHuA. B nabopaTopHute
ynpaxKHeHMA ce Npuaarat 3HaHWA OT NEKLUMOHHUA MmaTepuan n ce GopMmmnpaT y CTYAEHTUTE ONUT, YMEHUA U
HaBMLM 3a paboTa B xMmM4Ha nabopaTopus, U3BbPLLIBAHE HA OCHOBHU XMMWYHM ONEPALUMN U aHAN3MPAHE
Ha eKcnepuMmeHTanHuTe pesyntatu. Ha nabopaTopHuTe ynpaxKHEeHUA CTYAEHTUTE pellaBaT M3YUCAUTENHU
334a4M, KOeTo nognomara TAXHATa eKkcnepumeHTanHa paboTta. TeopeTMYHOTO CbAbpXKaHWe Ha Kypca e
pa3paboTeHo cbobpa3HO PaKTa, Ye Tol ce M3y4YaBa Npe3 NbPBMA CEMECTbP Ha 0byyeHne U CTyAeHTUTe ca C
NO3HaHMA MO XMMUA, MaTeMATMKa U PU3NKa, NONYYEHU OT CPeAHOTO yymuaumue. B Kypca Ha obyyeHUneTo cu,
CTyAeHTUTe ca noAarnomaraHM W HacbpyaBaHM B cBoATa paboTa oT pbKoBoauTens Ha nabopaTopHUTe
yNpaXKHeHuA.

TeopeTUYHUTE U NPAKTUUYECKU 3HAHWUS U YMEHUS, MOJIyYeHW B Kypca no O6uwa M HeopraHMYHa
Xvmua | yacT, ca NnpeanocTaBKa 3a yCBOSIBaHE Ha MmaTepuana, KakTo no gucumnamHaTta Obuwa n HeopraHu4yHa
xmmua 1l yacT, nsyyaBaHa npe3 BTOPMA CEMECTBP, Taka U Ha XMMWYHUTE AUCUMUNAMHWU, U3y4aBaHU B
cnepBallnTe KypcoBe Ha obyyeHue.

KomnereHuuun
YcnewHo 3asbpwmnante obyyeHMeTo no Tasm AUCUUNINHA:
1. e 3Hasm:

» TeopeTUyHWUTEe OCHOBM Ha 06LLaTa M HEOPraHNYHA XMMUA.
2. llje moz2am:

» [la U3BbpLUBAT OCHOBHM XMMMUYHM OMepauumn: TerneHe, nsmepsaHe Ha o6em U NAbTHOCT Ha
TEYHOCTM, KOJIOPUMETPMYHO onpeaensaHa Ha pH Ha cpeaaTa, HarpsaBaHe, HakanssaHe,
TepmocTaTupaHe, U3cyllasaHe, oxnaxaaHe, GUATPyBaHe U AeKaHTUPaHE;

» [la NpuroTeAT pa3TBOPM C MAaCOBa YacT Ha Pa3TBOPEHOTO BELLeCTBO B pa3TBopa (%), MoiapHa

MO/-€KBMBA/IEHTA KOHLIEHTPaLMS;

[a onuceaT npoBeseHnTe eKCNepUMEHTH;

[a aHanu3mpat ekcnepumeHTanHUTe pesyaTaTu;

[a pelaBar 3a4auM OT CMecBaHe Ha Pa3TBOPU C KOHLIEHTPaLMA B MacoBa YacT (%) u monapHa

KOHLEeHTpauus;

> [la peluaBaT 3aZa4uM OT CMECBaHe Ha Pa3TBOPM C KOHLIEHTPaLUMa B macoBa YacT (%) u mon-
€KBMBA/IEHTHA KOHLLEHTPaLMS;

» [la pelwaBaT 3a4a4n OT paspeskaaHe Ha pa3TBopu;

» [la pewaBsaT 3a4a4m OT pPa3TBOPMMOCT Ha BELLLECTBATA B T.4. 334341 33 NPUTOTBAHE HA HAaCMTEHM
pa3TBOpPMU, aKO Ce M3MON3Ba KPUCTANOXMAPAT, 33[a4M 32 HaMMpaHe Ha macaTa Ha
KPUCTaNN3MpPanoTo Npu oOXNaxKaaHe Ha pa3TBoOpa BELecTso 1 Ap.

by

YV V VY

HauuH Ha npenoaasaHe

AyautopHo: 120 y.
e Jlekumu (60 yaca)
e JlabopaTopHu ynpaxkHeHusa (60 yaca)

U3BbHayauTOopHO: 180 4
e CamocToATesIHa NOAFOTOBKA
e KoHcyntauum

MpepBapuTenHn U3UCKBAHUA (3HaHMH U ymeHua ot npeaxoaHoOTo OeyquMe)

3a4b/KUTENHO U3UCKBaHE e CTyAeHTMTe Aa ca ¢ Aobpu nosHaHua no Xumusa, Mamemamuka u ®usuka,
noayyYeHu B cpeaHUA Kypc Ha obyyeHue.




TexXHUuYecKo ocurypsaBaHe Ha obyuyeHueTo

> Jlabopatopun, cHabaeHN C KaMUHU, CYLIUAHM WKadoBe, CMMPTHU NaMNK, KOTJIOHW, BaKyyM MOMMN,
anapat¥ Ha Kun, TexHUYecKn Be3HW, KAKTO M AOMbAHUTENHM Nocobua 3a NpoBexAaHe Ha
NabopaTopHM ynparKHEHNA NO HEOPraHUYHA XMMUA.

> JlabopaTopHu cbaose u Npubopu (CTbKNEHW, NOPLLENAHOBK, NIACTMACOBM N METaNHK) C
YHUBEPCAJIHO U CbC CNeunanHo npeaHasHayeHme.

> TBbpAn N TeYHU PeaKkTUBM.

CbabpiKaHue Ha Kypca

KypcbT no O6wa u HeopraHMyHa xumua | YacT BK/IOYBA NleKUUM M NabopaTopHM ynpaskHeHus.
NabopaTtopHuTe ynpaxHeHnsTa no O6Wa U HeopraHWYHa XMmus | YacT ca 3a4b/KUTENHNU. B nekuunTe ca
pasrnefaHn CbBpeMEHHUTE MNpeAcTaBM 3a CTPoe)a Ha aTtoma, Npupoda Ha XMMKUYHaTa BPb3Ka,
KOOPAMHAUMOHHU CbeaMHEHWA, BUAOBE XMMWYHM B3aMMOAOENCTBMA, XMMWUYHA KWHETMKA, KaTanusa,
XMMWYHO paBHoOBecue, AucnepcHU cuctemn. OcobeHo BHMMaHME € OTAENEHO Ha YpPaBHEHMATA Ha
XMMWYHUTE B3aMMOAENCTBUA, TEOPUA Ha eIeKTPo/AWUTHaTa Aucouuaumsa, aucoumaumata Ha cnabute
€NeKTPO/IUTU KaTO pPaBHOBECEH MpPOLEeC, HeyTpanusauus W XuMApoau3a Ha conu. JlabopaTopHuTe
yNpaXKHEHUA BKNOYBAT TEMW OT JIEKLMOHHMA KYPC U pellaBaHe Ha M3YMCIMTENIHM 334341 OT KOHLUEHTpaLMA
Ha pa3TBOpMTE M PasTBOPMMOCT Ha BellecTsaTa. JlabopaTopHMTe ynpaxkHEeHWA M3UA0 ca cbobpaseHun c
¢daKTa, Ye ca NbpBUTE 33 CTYAEHTUTE YNPAXKHEHUA NO XMMUSA, B KOUTO ce GopmMpaT HaBUuM 3a paboTa B
XMMWYHa nabopaTopwua, Cb3gaBaT Ce YMEHMA 33 M3BbPLIBAHE Ha OMUTM WM aHa/M3MPaHe Ha NoJyYeHuTe
pesynTaTu.

Temamu4Ho cbObprxcaHUe Ha yyebHama ducyunauHa

A/Nekuyuun O6wa n HeopraHMuHa xumma | yact

Tema yacose
Cmpoex Ha amoma 6
MpeanocTaBkM 3a pPa3BUMTMETO Ha CbBPEMEHHaTa TEOpWA 3a CTPOEXKa Ha eJsIeKTPOHHATa
06BMBKa Ha aToma. CbBpeMeHHM CXBaLLaHMA 3a CTPOeXkKa Ha eNeKTPOHHaTa 06BMBKa Ha aToma.
KBaHTOBM yMcna. ATomHM opbuTtanu. PasnpeseneHne Ha eieKTPOHUTE B MHOTOENEKTPOHHUTE
aTomMu. ENEKTpOHHW KOHdUrypaumMm Ha atomuTe (eNeKTPOHHW GOpMYIM U EHepreTUYHU
anarpamu). OCHOBHO M Bb3OYAEHO CbCTOAHWE HA aToOMa. ATOMHO A4p0.

Cucmemamuka Ha xumuvyHume eaemeHmu. lepuoduyeH 3aKoH. lMepuoduyHa cucmema. 3
OTKpmBaHe M yTBbpXKAaBaHe Ha NepuoanyHuA 3akoH. CTpyKTypa Ha nepuoanyHaTta cuctema.
MNepnogMyHa cuctemMa Ha XUMWYHUTE €e/IEMEHTM W eNEeKTPOHHA CTPYKTypa Ha aTomuTe.
MeprMoanYHOCT B UISMEHEHNETO Ha CBOMCTBATa Ha aTOMUTE HA XMMUYHUTE e1eMEHTU.

lMpupoda Ha xumu4Hama epPv3Ka 5
Pa3BuTME Ha y4yeHMEeTO 3a NpupoaaTa Ha XMMUYHATA Bpb3Ka. Teopumn Ha Kocen, SlaHrmiomp-
JNonc. CBoicTBa Ha XMMMYHATa BpPb3Ka. EHeprus, BaneHTHU BrAW, AbAXKWHA, MNOAAPHOCT U
NosIAPM3YEeMOCT Ha XMMMYHATaA Bpb3Ka. MeTog, Ha BasieHTHUTe Bpb3kM (MBB). HacuwaemocT u
BaJIEHTHOCT. Haco4eHOCT Ha XMMMWYHATa Bpb3Ka. HenokanmsmpaHa xMmMnyHa Bpb3Ka. [JJoHOopHO-
aKuenTopHa Bpb3Ka. MeTon Ha MonekynHute opbutanm (MMO) — OCHOBHM MOHATHA.
CBbp3Bally, aHTUCBBP3BALLM M HECBBP3BALLM MOIEKYIHN opbuTanu. Mopsaabk Ha Bpb3KaTa.

Budoee xumu4Hu e3aumodelicmeus 12
CteneH Ha okucneHue. Pa3nnka B MOHATUETO BA/NIEHTHOCT M CTEMeH Ha OKucieHue. Peakuuu,
npoTuYyawm 6e3 n3meHeHMe Ha CTeneHTa Ha OKUC/IEHNE Ha aTOMUTE HA XUMUYHUTE eNIeMEHTH.
Peakumn, NpoTUYaLLM C M3MEHEHWE HA CTEMEHTA HAa OKUC/AEHME HA aTOMMUTE Ha XMMWUYHUTE
enemeHTn. Pepyktop. OkucauTten. YpaBHEHMA HaA OKUCAUTENHO-PeAyKUMOHHM NpoLecw.
EnekTponnsata KaTo OKUCANTENHO-PEAYKLMOHEH npoLlec. MpuaoxKeHne Ha eNeKTpoamn3aTa.




KoopduHayuoHHU cbeduHeHusA
Obwa xapakTepuctuka. HammeHoBaHMA Ha KOOPAMHALMOHHUTE CbeauHeHuA. MNpupoaa Ha
XMMUYHATA BPb3Ka B KOOPAMHALUMOHHUTE CbeANHEHUA — METOA Ha BaNeHTHUTe Bpb3ku (MBB)
M TeopuAa Ha KpucTanHoto none. CnekTpoxumuyeH ped. LBAT Ha KoOOpAMHAUMOHHUTE
CcbeanHeHuA. [1BOMHU conu.
EHep2eemuKka Ha xumuyHume npouyecu. TonavHa Ha obpasyBaHe (pas3naraHe) Ha XMMUYHO
cbegHWHeHWe. TONIMHEH epeKT Ha XMMUUYHUTE peaKkLMn. 3aKOHU B TEPMOXMMUATA.
XumuvyHa KUHemMuKa
OcHOBHM noHATUA. CKOPOCT Ha XUMWYHUTE peakuuu. BavaHMe Ha KOHUeHTpauuATa Ha
pearnpaumuTe BeLLeCcTBa BbpXy CKOPOCTTa Ha XMMUYHUTE peakuyn. MoneKkynHOCT U NopAAbK Ha
XMMUYHUTE peaKkunn. AKTUBMpaLLA eHeprusa. 3aBUCUMMOCT Ha CKOPOCTTa Ha XMMUYHUTE peakummn
oT TemnepatypaTa. CKOPOCT Ha XMMUYHUTE peaKkLnmM, NPpOTUYaLLM B XeTeporeHHa cpeaa.
Kamanusza
OcHoBHM noOHATUA. Bupgose Katanm3a. MexaHM3bM Ha KaTa/IMTUYHOTO AeNcTBue npwu
XOMOTFeHHO M XeTEePOreHHO KaTa/IMTUYHUN NPOLLECH.
Xumu4vHo pasHosecue
XMMWYHO paBHOBECME B XOMOFEHHW cuUcTeMn. PaBHoOBecHa KoOHcTaHTa. OcobeHocT Ha
XMMUYHOTO paBHoBecune. PakTopu, BAMAEWM BBPXY XUMMMUYHOTO paBHoOBecue. XMMWUYHO
paBHOBecHe B XeTeporeHHW cuctemu. NpounsseneHne Ha pasTBOPUMOCT.
AucnepcHu cucmemu
OcHoBHM NoOHATUA. Knacudukauuma Ha aucnepcHuTe cuctemu. PastBopu. MexaHM3bM Ha
pastBapaHe. KoHuUeHTpauua Ha pa3TBopuTe. 3aKOHOMEpPHOCTU MNpU paspedeHuTe pasTBOPMU.
MNapHo HanaraHe. TemnepaTypa Ha 3ampb3BaHe. Temnepatypa Ha KuneHe. OCMOTUYHO
HanAraHe.
Pazmeopu Ha enekmpoaumu. ENeKTpoanTHa AnUcoumMaums Ha ciabu enektpoamtn. CteneH Ha
€NEeKTPONUTHA Aucoumauma. AncoumaumoHHa KOHCTaHTa. DaKTopu, BAMAELLM BbPXY CTENeHTa
Ha eNeKTPO/NTHa Aucoumauma U AUCOLMALMOHHATA KOHCTaHTa Ha cnabute enekTponuntu.
3akoH Ha OcTtBang 3a pasperkgaHeTo. EnNekTponuTHa AuMcouMaumAa Ha CUHU eNEeKTPONUTW.
Kucenmuu u ocHosu. MoHHO npousseseHne Ha BogaTa. BogoposeH nokasarten. MHamKaTopw.
BydepHu pasTeopu. HeyTpanmnsauma. Xmgponamsa Ha conu.
KonoudHu pasmeopu. Obwa xapaktepuctuka. Knacudukaumsa. Metoam 3a nosyyvaBaHe Ha
xnppodobHn KonongHu pasteopu. CBOMCTBa HA KONIOMAHUTE PA3TBOPMU.
Copbuyus. OcHoBHM NoHATMA. Aacopbuma ns pastsopu. MpunoxeHune Ha agcopbumaTa.
Konoksuym Bbpxy 50% oT yuebHuA matepuan
Konokesuym Bbpxy 50% ot yueb6HMUa maTepuan

O6wy, 6poit yacose:
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®opmu Ha TeKyL, KOHTpOA:

| Konoksuym Bbpxy 50% oT yuebHUA maTepuan
MpoBexaa ce npe3 7-ma ceagmnLLa OT cemecTbpa
Il Konoksuym Bbpxy 50% ot yuebHMA maTepuan
MNMposexaa ce npe3 15-ta cegmunua ot cemecTbpa



B/ Ynpa)kHeHua no O6wa u HeopraHuuHa xumus | yacr

Tema yacose
Tema I. 3ano3HasaHe Ha cmyoeHMume ¢ nNPAsUAaMa 30 pabomama e XumuyHama 4
nabopamopus. TexHuka Ha 6e3onacHocm. Ha4uHu 3a U3pa3seaHe Ha KOHUEeHMPAyus Ha

pasmeopu
1. MpaBuna 3a paboTa B xumu4yHaTa nabopatopus.
2. TexHMKa Ha 6e3onacHocCT.
3. JlabopaTopHU XMMUYHM CbaoBE N Npubopu. OCHOBHU NabopaTopHU onepaLmu.
4. OCHOBHW NOHATMA U BeIMYUHU. OCHOBHM 3aKOHUN B XMMUATA
Tema II. 4
PewasaHe Ha 3a0a4u
KoHLeHTpaLuma Ha pa3TBopuTe.
HaunHuM 3a n3pasaBaHe Ha KOHUEHTPaLUMA Ha pa3TBoOpMU
EkcnepumeHmanHa yacm
MpuroTesaHe Ha pa3TBopu
1. MpuroTesHe Ha pa3TBop Ha HaTpues xnopua NaCl c macosa vacT (%)
2. MpuroTesiHe Ha pa3TBop Ha meaeH cyndat CuSO, c macosa vacT (%), KaTo ce
M3M0/13Ba KpUCTaioxmapaT
3. [MpwuroTteaHe Ha pa3TBop Ha CuSO,4 C MOapHa KOHUEHTPALMA, KaTo ce M3N0A3Ba
Kpuctanoxmapat
4. MpuroTteaHe Ha pa3TBop Ha anymuHues(lll) cyndat Alx(SO4)s ¢ mon-
€KBUBAJIEHTHA KOHLUEHTPAUUA, KaTo Ce U3N0A3Ba KpUcTaioxmapar
Tema lll. 4
PewasaHe Ha 3a0a4u
KoHueHTpauma Ha pa3TBopuTe.
MacoBa 4acT Ha pa3Teopa (%)
ExkcnepumeHmasnHa yacm
Pa3TBOpMMOCT Ha BewecTBaTta
1. OnpegenaHe Ha pa3sTBOPMMOCTTA Ha Kanues guxpomat K,Cr,07
2. TonavHeH edeKT Ha pa3TBapAHE Ha Pa3/IMYHM BeLLecTBa
Tema IV. 4
PewasaHe Ha 3a0a4u
KOHUeHTpauua Ha pasTBopuTe.
MacoBa 4acT Ha pa3TBopa (%)
CmecBaHe U paspekgaHe Ha pa3TBOPU C KOHLEHTpaLmMaA B MacoBM YacTu (%)
ExkcnepumeHmanHa yacm
ATOMHO - MONIeKy/IHa TeopuA | vacT
1. KonuuectseHo onpeaensHe Ha KpUCTaan3aLMOHHA BOAA B MeaeH cyndat
neHTaxmgpat CuSO4s¢5H,0
2. OnpegensiHe Ha MO/I-eKBMBasIEHTHaTa Maca Ha Kasumes KapboHat CaCOs
Tema V. 4
PewasaHe Ha 3a0a4u
MonapHa KOHUeHTpauusa
CmecBaHe 1 pa3peXxgaHe Ha pa3TBOPU C MOJIapPHA KOHLLEHTpaLMA
ExkcnepumeHmasnHa yacm
XMMMYHA KMHETUKA
1. BauaHMe Ha npupoaaTa Ha pearvMpalLmTe BeL,ECTBa BbPXY CKOPOCTTA Ha
XMMUYHUTE peaKkuun
2. BAauAHWE Ha KOHUEHTPAUMATA Ha pearnpaLimnTe BeLLeCTBA BbPXy CKOPOCTTA Ha
XMMUYHUTE peaKkuun
3. BauAHMe Ha cBET/IMHATA BbPXY CKOPOCTTA Ha XMMUYHUTE peakumnm



Tema VI.
PewasaHe Ha 3a0a4u
MonapHa KOHUeHTpauua
CmecBaHe 1 pasperkgaHe Ha pa3TBOPM C MOIapHa KOHLUEHTpauusa
ExkcnepumeHmanHa yacm
XMMUYHO paBHoBecue
1. WU3cnepBaHe BAMAHMETO Ha TeEMMepaTypaTa BbpXy XMMUYHOTO paBHOBeCHUeE.
PaBHoBecure BbB BOAHA cpeja.
2. W3cnepBaHe BAUAHMETO HA KOHLEHTPALMATA Ha pearMpalymre BelLecTsa Bbpxy
XMMUYHOTO paBHOBecHe
3. WU3cnepgaHe BANAHMETO Ha KOHLUEHTPALMATA HA BOAOPOAHUTE MOHM BBPXY
XMMMYHOTO paBHOBecKe
4. XeTeporeHHO paBHoOBecue
Tema ViII.
PewasaHe Ha 3a0a4u
Mon-eKBMBaNEHTHA KOHLLEHTPaLNA
CmecBaHe 1 pa3peXxgaHe Ha pa3TBOPU C MOJI-eKBMBAJIEHTHA KOHLLEHTpaLmA
ExkcnepumeHmasnHa yacm
KaTtanusa
1. XomoreHHO-KaTanuTMyeH npouec
2. XeTeporeHHO-KaTa/IMTUYEH NpoLec
3. AsTOKaTanusa. Peaykuma Ha Kanves nepmaHraHat KMnOs ¢ okcanoBa KucenunHa
H,C,04 no Mn?2*
4. OrtpuuaTenHa KaTanusa (MHxnbupaHe)
Tema VIII.
PewasaHe Ha 3a0a4u
Mon-eKkBMBaNEHTHA KOHLLEHTPALMA
CmecBaHe 1 paspeXkgaHe Ha pa3TBOPU C MON-eKBMBANEHTHA KOHLEHTPaUuA
ExkcnepumeHmanHa yacmPa3TBOpU Ha enekTpoanTu. EnektpoanTtHa amcoumnauma
1. EnekTponpoBOAMMOCT Ha TBbPAM U CTONEHU CONU
2. EnekTponpoBOAUMOCT Ha Pa3TBOPU Ha Pa3/IMYHM BELLECTBA
3. EneKkTponpoBOAMMOCT Ha OLETHA KNCeNMHA NPU pasperkaaHe
4. [BuXkKeHWe Ha MOHW B Pa3TBOP Ha eNIeKTPOAUT
Tema IX.
PewasaHe Ha 3a0a4u
Bpb3Ka mexay pas/IMyHUTE HaYMHM 3@ U3pa3ABaHe HAa KOHUEHTpaUua
Bpb3Ka mexay KOHUEHTPaumsa B MacoBa 4acT (%) M MonapHa KOHLLEeHTpauus
ExkcnepumeHmasnHa yacm
BosopoaeH nokasaten. bydepHu pastsopu. Xmapoamnsa Ha conm
1. KonopumetpuyHo onpeaensaHe Ha pH ¢ pasnMyHU MHAMKATOPK
2. XuApoJsiM3a Ha CoJl, MOJIyYeHa OT CUTHA KUCeNnHa 1 cnaba ocHOBa
3. XuAposin3a Ha cosl, NosydyeHa oT cslaba KMCcesIMHa U CUIHa OCHOBaA
4. Xnaponusa Ha cos, NoJIlyYeHa oT c/laba KMcennHa u npMBugHo cnaba ocHoBa
Tema X.
PewasaHe Ha 3a0a4u
Bpb3Ka mexay pas/IMYHUTE HAYMHM 3@ U3pa3ABaHe Ha KOHLUEHTpauuA
Bpb3Ka mexay KOHUEHTPaUMA B MacoBa 4acT (%) U MON-eKBUBAIEHTHA KOHLLEHTPaLus
ExkcnepumeHmasnHa yacm
OKMCAUTENHO-PeaYyKUMOHHM npouecu. Enektponumsa
1. Pep Ha oTHOCUTENHATA aKTUBHOCT Ha MeTanuTe
1.1 B3aumopaencTame Ha MeTa M CbC COMU
1.2 BsaMmogeicTBMe Ha MeTa M CbC COJTHA KMCEeNMHa
2. Pep Ha oTHOCMTE/IHATa aKTMBHOCT Ha HemeTanuTe
3. EnekTponusa
3.1 EneKktponnsa Ha BoAeH pa3TBop Ha HaTpues xaopug NaCl
3.2 EneKkTponunsa Ha BoAeH pa3TBop Ha HaTpues cyndaT Na,SO4



3.3 HuKenupaHe (otnaraHe Ha Huken Ni Bbpxy meg, Cu)

Tema XI.

PewasaHe Ha 3a0a4u

CmecBaHe Ha pa3TBOPU C KOHLEHTpaLMA B MacoBa YacT (%) n monapHa KOHLEeHTpaLums
ExkcnepumeHmanHa yacm

KoopanHaumMoHHM cbegnHenma 1 vact

1. Pasnvka mexay npocTu, ABOMHM U KOMMJIEKCHM COn
2. [MonyyaBaHe U M3y4yaBaHe Ha CBOMCTBATA HAa KOOPAUHALMOHHN CbeANHEHUSA
2.1. AkBakomnnekcu Ha mea(ll), Huken(ll) n kobant(ll)
2.2. Xugpokcngokomnnekcu Ha umHK(Il), kanai(ll), anymunumin(lil) n xpom(lll)
2.3. AupaokomnneKkeu Ha umHk(Il), kagmuin(ll), kobant(ll) n cpebpo Ag(l)
Tema XIl.
PewasaHe Ha 3a0a4u
CmecBaHe Ha pa3TBOPM C KOHLLEHTPaLUMa B MacoBa 4acT (%) U MON-eKBUBAIEHTHA
KOHLEeHTpaLms
EkcnepumeHmanHa yacm
KoopAuHaUMOHHM cbeanHeHUA 2 yacT
1. NonyuyasaHe Ha xenatu Ha meg(ll), Huken(ll) n anymunnii(lll) c GuaeHaaTHMU
JiraHgm
2. MonyyaBaHe Ha ABYAAPEHU KOOPAUHALMOHHN CbeANHEHNS
N3omepusi Ha KOOPAUHAUMOHHU CbeAUHEHNSA
4. TlpunoXKeHue Ha KOOPAMHALMOHHUTE CbeAMHEHMA 3a JOKAa3BaHE HA TOKCUYHU
BellecTBa:
- AOKa3BaHe Ha Kagmuli(ll) noHu

w

- fAoKa3BaHe Ha xpom(VI) oHu
Tema XllI.
PewasaHe Ha 3a0a4u
CmecBaHe Ha pa3TBOPM C KOHLLEHTPALMA B MacoBa YacT (%), MoslapHa U MOJIEKBUBANIEHTHA
KOHUEeHTpauuna
ExkcrnepumeHmanHa yacm
Apcopbuus
1. Xpomatorpadcko pasgensHe Ha pastTBopu Ha KeneseH(lll) xnopug FeCls,
megaeH(ll) cyndat CuSO4 1 kobanTtos(ll) xnopua CoCl,
2. KonoHHa xpomatorpadus Ha barpuna
3. Apcopbums BbpXy KATUOHUTU U AHUOHUTH
4. 3aBUCMMOCT Ha afcopbumaTa OT NpMpoaaTa Ha pasTBoOpUTENs
Tema XIV.
PewasaHe Ha 3a0a4u
Pa3TBopMmOCT Ha BellecTBaTa
ExkcnepumeHmanHa yacm
KonongHo-aucnepcHu cuctemu 1 yacrt
1. MNonydyasaHe Ha KosioMaeH pa3Teop Ha keneseH(lll) xuapokena Fe(OH)s upes
Xnaponamsa
2. [ony4yaBaHe Ha raneptn
3. [Oudysus B raneptn
4. T[lpomsAHa B LiBETA Ha KONOUAHUTE Pa3TBOPU
Tema XV.
PewasaHe Ha 3a0a4u
Pa3TBOopMMOCT Ha BellecTBaTa
ExcnepumeHmanHa yacm
KonounaHo-gucnepcHu cuctemu 2 yact
1. TMonyyaBaHe Ha KONOUAEH Pa3TBOP Ype3 NOHUXKABaHe HA Pa3TBOPUMOCTTA
2. YcTaHoBABaHe Ha 3apAfa Ha KONIOUAHUTE YaCTULLM Ypes3 KanunapusnpaHe
3. 3awuTHO AencTeue Ha AModuneH Konoua
4. T[lonyyaBaHe Ha NN3EHIAHrOBU NPbCTEHU



O6wy, 6poit uacose: 60

I/ CamocToaTenHa NoAroTosKa:

CryneHTuTe TpAbBa fAa ce 3amMo3HaAT CaMOCTOATE/NIHO C MPeAcCToAloTO 1abopaToOpHO ynpaXkHeHue: B
TEOPEeTUYEH acCMeKT - 33 CbLWHOCTTA Ha OMUTUTE, B METOANYHO OTHOLLEHUE - 33 XUMUYHUTE onepaumm no
TAXHOTO M3nbaHeHne. OcobeHo BHMMaHWE e OTAE/IEHO Ha CAaMOCTOATE/IHaTa NOArOTOBKa Ha CTyAeHTUTe 3a
rnocoyeHunte B yyebHaTa mporpama KONOKBUYMM Ha NEKLUMOHHUA Kypc. B camocrtoATenHarta cu pabora,
CTYAEHTUTE Ce NOoAMomaraT C KOHCYATauMM OT JIeKTOpa Ha Kypca M pbKoBoauUTennTe Ha nabopaTopHuTe

ynpaxKHeHuA.
bubnuorpadus
Asmop 3aanasue UN3zdamencmeo FoduHa
MnosanBCKO
A. Avmntpos HeopraHnyHa xmumuma | yact YHUBEPCUTETCKO 1998
n34aTencTeo
YN ,Cs. K
. Nasapos HeopraHunyHa xumus »-8 r:,MMeHT 2006
OxpnAackm
MNnosauBcKo
B. J/lekoBa, K. laBa3oB, A. PbKOBOACTBO 3a pellaBaHe Ha 3a4a4M No /I0BANBCK
YHUBEPCUTETCKO 2008
OumuTpos 06Lwa 1 HeopraHMYHa XMMUSA
n34aTencTeo
ApanTtnpaHeTo Ha
HOMEHK/1IaTypaTa KbM AKagemnyHo
HomeHKpaTypa No HeopraHMYHa XMMMUS.
6bArapcku esuk e nog, M34aTencTBo 2009
Mpenopbku Ha IUPAC 2005 ”
obwaTta pegakuma Ha Mpod. MapuH
npo¢ Xpucto banapes OpuHos”, Codusn
B ”
H. AxmeToB 06uan 1 HeopraHUYeckas XMmms »EbILIAA WKONA™, 2003
MockBa
O.Wpansep, M.9TKNHC HeopraHunyeckas xumma tom 1 »Mup”, Mockea 2004
O. A. KHazes, .
C. H. CmapbiruH HeopraHuyeckasa xumua Opant 2012
HO. B. AneKkcawwuH 0O6uwan xumma Maker naioc, 2012
MockBa
A. M. Tonyb6es,
0. A. Nlebeges, .
201
. H. dagees, Xumna Opaut 014
B. H. lWWanosan
E. B. baraesa, 3a4auu 1 ynpaxKHeHUa No obLuen XMmum Axkagemus, Mocksa 2010
A. A. byaaHoBa A yop W A !
H. N1. TnnHKa 3afaun 1 ynpaxKHeHus no obwen xmummm KHoPyc, MockBa 2011
C. A Tlysakos, B. A. C60pHMK 3a4a4 1 ynpaxkHeHWn no obuiei
Monkos, A. A. P A ynp t HOpaitT, Mocksa 2016
XUMUK
dunnmnnosa
0. A. Nebepes,
. H. dagees, A. M. .
. 201
Fony6es, B. H. LLianosan Xumua. 3agayvHuK OpaunTt, MockBa 016
M. Bb. CtenaHos
Houghton Mifflin
Ebbing Gammon General Chemistry Company, Boston 2009
New York
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MnaHupaHu yuebHU aeitHOCTU U MeTOAM Ha NpenogaBaHe

KypcbT no O6wa u HeopraHMyHa xumua | YacT BKIOYBA JleKUUM UM NabopaTopHM ynpaskHeHus.
NabopaTtopHute ynparkHeHusa no O6La M HeopraHWYHa XMMKA | YacT ca 3aab/KuTeNHU. JlabopaTopHuTte
3aHATMATA BKAKOYBAT MpeaBapuTesNiHa, CaMoCTOATe/NHa MOATOTOBKA HA CTyAeHTUTE No Temata oT
NabopaTopHOTO ynpaskHeHWe. PbKOBOAUTENAT Ha NabopaTOpHWUTE YMNparkKHeHWA Cb3gaBaT YCNOBMA 3a
aKTMBHO y4yacTMe Ha CTYAEHTMTe B NPOLLeca Ha pellaBaHe Ha M3YMUCAUTENHWM 334auM, 33 ob6CbXKaaHe U
0b06ueHne Ha 1abopaTopHUTE pesynTaTu.

MeTtoan U KpUTEPUU Ha OLeHABaHe

B pamKuTe Ha yyebHaTa nporpama ca BKAKOYEHM [Ba KONOKBMYMA BbPXY NIEKLUMOHHMA MaTepuan.
TeKywWMAT KOHTPOA MMA 33 Uen Aa NPoBepu KaKTO CTeneHTa Ha yCBOABaHe Ha npenojaBaHuA NIeKUMOHEH
maTepuan, Taka n ga CTMMynmpa NOCTOAHCTBO B CAMOCTOATE/IHAaTa NOArOTOBKA Ha CTYAEHTUTE.

OucumnanHaTa NpuKAoYBa ¢ NTMCMEH M3nuT. KpaHaTa oueHKa no gucumnanHata ce opmmpa ot 2
KOMMOHEHTA: 1) Pe3ynTaT OT TeKyL, KOHTPO/ BbPXY JEKUMOHHMUA maTepuan u 2) PesyntaT oT nucmeHus
n3nuT. CTYAEHTU, YNNTO Pe3ynTaTh Nno KoMnoHeHTn 1) e OTanyeH 6 ce 0cBo6OXKAaBaT OT KOMMNOHEHT 2) U
Nnoay4yaBaT KpalHa oueHKa no aucuumnamHata OTamyeH 6.

OueHKaTa no O6Lwa 1 HeopraHW4YHa xMmms | YacT ce nsuncaaBa no cnegHaTa popmyna:

30% oT ou,eHKaTa Ha KOMNOHEHT 1) + 70% oT oueHKaTa Ha KOMMOHEHT 2).

CTyaeHTUTE MMAT NpaBo Aa ce MHOGOPMMPAT 3a pe3yaTaTUTe OT MUCMeHMTe cu pabotn n aa ce
3an03HaAT C MOTUBKUTE 33 NOCTaBeHaTa OLUeHKa.

BcuuKM nMcMeHn paboTu OT TEKYL, KOHTPON M U3NUTa Ce CbXPaHABAT B NpoAbaXKeHMe Ha 1 roanHa

OT AaTaTa Ha NpoBeXadaHe Ha CEMECTPUATHUA UBNAUT.

E3uk Ha npenogaBaHe

bbarapcku

U3rotsun onucaHueto

Jou. a-p BaHAa Jlekosa
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XUMUYECKU

Karegpa

06u.|,a U HeopraHUM4Ha XmMmma ¢ MeToauKa Ha OGYHGHMGTO no xumua

MNpodecuoHanHo HanpasneHue (Ha Kypca)

1.3 NeparormMka Ha o6yyeHMeTo NO ...

CneuyunanHocr

Xumuna n pusuka (pesosHo obyyeHue)

OMNMUCAHMUE

HaumeHoBaHMe Ha Kypca

O6uw,a u HeopaaHuvHa xumus Il

Kop Ha Kypca

Tun Ha Kypca

3agbnxKutenen

PaBHMWe Ha Kypca (OKC)

bakanasbp

FoauHa Ha 06byyeHue

nbpBa

Cemectop

Bbpoi ECTS kpegutu

10

WUme Ha neKtopa

pou. a-p NMeta MapuHosa



Yuye6bHu pe3ynTtaTu 3a Kypca

AHoTauua

KypcbT no O6wa u HeopraHmMyHa xumusa |l ma 3a Len Aa 3ano3Hae CTyAeHTUTe C OCHOBHM CBOMCTBA
Ha aTOMUTE Ha XUMMUYHUTE efleMeHTU U TEXHUTe CbeAMHEHUA, Aa MOKaXKe Bpb3KaTa MeXay CTpoex M
cBOMCTBA M Aa dopmMMpa Yy TAX NPAKTUYECKM ymeHMA. CBOMCTBA Ha XMMUYHUTE €NEMEHTU U TEXHUTE
CbeAMHEHUA ca pasrneaHn Bb3 OCHOBA Ha CbBPeMeHHUTE TeOpUM 3a CTPOEeXKa Ha aToma M npupoaaTa Ha
XMMUYHATaA BPb3Ka. B TeopeTnyHaTa YacT Ha Kypca ca BK/OYEHM nocneaHute npenopbku Ha IUPAC (2005)
32 HaMMeHyBaHe Ha HeOopraHW4YHW KUCENUHU W MPOU3BOAHWU, KAKTO M MNPUIOKEHWEe Ha aauTUBHATa
HOMEHKNATypHA CcUCTEMA B HeOpraHuyHata xumuA. JlabopaTopHUTe yMnpaxKHEHMA ca OCHOBaHM Ha
NeKUMOHHMA MaTepuan U U3rpaxgaat y CTygeHTUTe cuUcTema 3a eKCNepuMeHTanHO MoJlyyaBaHe W
n3cnefBaHe Ha CBOMCTBATa XMMUYHUTE CbeEAUHEHUA, KAaKTO M YMEHMA 3a M3BbPLUBAHE HA HeobxogumuTe
M3YUCNEHMA M aHANM3MPaHE Ha MONy4YeHUTe eKCnepumMeHTanHuM pesyntatn. Ha nabopaTopHuTe
YNpa*KHeHUA CTyAeHTUTe pellaBaT ypaBHEHUA Ha OKUC/IUTENHO-PeAYKLMOHHU peaKkumn, Koeto nogrnomara
TAXHATA eKcnepuMmeHTanHa paboTa. 3agaseHaTa MHAMBUAYAHA KYypPCOBa 3a4a4a NpMaaBa 3aBbpLIEHOCT Ha
06y4YeHMEeTo MM NO Tasn AUCLMNANHA.

TeopeTUyHUTE U NPAKTUYECKM 3HAHWA U YMeHUA, NONYYEeHU B Kypca, ca OCHOBa 3a YCBOABaHe Ha
MaTepmnana B XMMUYHUTE AUCLUNANHKU, N3YYaBaHW B CleaBaluuTe KypcoBe Ha 0byyeHue.

KomneteHuum

YcnewHo 3aBbpumnante obyyeHMeTo no Tasm ANCUUNINHA:
1. e 3Hasm:

> TeopeTUyHUTE OCHOBM Ha CbBpPeMEHHaTa HeopraHMYHa XMMMA Ha eNeMeHTUTe U TeXHUTe
CbegnHeHnA

2. llje mocam:

> [la npaBaT Bpb3Ka MEXAY CTPOEXK U CBOWCTBA Ha HEOPraHWYHUTE CbeANHEHWUS;

> [la onpepnensaT cBoOWCTBaTa Ha aTOMUTE Ha AafeH XMMUYEH e/IeMEHT B 3aBUCMMOCT OT MSICTOTO My B
nepuoanYHaTa CUCTEMA;

> [aonpenensat XMMUYHUTE OTHACAHMA Ha OKCUAA U XMAPOKCUAA Ha AaAEH XMMUYEH e/IEMEHT B
3aBMCMMOCT OT MACTOTO My B MeproanYHaTa CUCTEMA;

» [a onpeaenat XMMUYHUTE OTHACAHUA Ha OKCUANTE U XMAPOKCUAMTE Ha d-eneMeHT B 3aBUCMMOCT

OT CTeneHTa My Ha OKUCNEHME B TAX;

[a n3BbPLLBAT OCHOBHM XMMMUYHM ONepaunm;

[a n3BbPLLBAT U3YMC/IEHNA, CBBP3aHMN CbC CUHTE3UTE Ha HEOPraHWYHMUTE BELLLECTBa;

[a n3paBHABAT ypaBHEHMA HA OKUCAUTENHO-PEAYKUMOHHU NPOLECU U A3 ONPEAEeNaT NPoAyKTUTE

Ha peaKumsaTa Npu U3BECTHU U3XO4HM BELLECTBA;

[a n3BbPLLBAT U3YMCAEHNA NO XMMUYHW YPABHEHWUSA;

[a onuceaT npoBeAeHUTE eKCNepPUMEHTH;

[a aHanun3mpaT ekcnepuMeHTanHUTe pesyaTaTy.

YV V V

YV V V

HauuH Ha npenoaasaHe

AyautopHo: 105y,
e Jlekumu (45 vaca)
e JlabopaTopHu ynpaxHeHusa (60 yaca)

U3BbHayauTOopHO: 1954
e CamocTroAaTesiHa NOAroTOBKA
e KoHcyAaTaumm

MpeaBapuTeNHU M3UCKBAHUA (3HAHUA U YMEHUA OT NPeAX04HOTO 06yyeHue)

3a4b/IKUTENIHO M3KMCKBAHE € CTYAEeHTUTE 4a ca C A06pW MO3HaHUA NO XMMUS U MaTeMaTUKa OT CPesHUs
Kypc Ha obyyeHne M C MHOro A06pu no3HaHua no O6wa M HeopraHMYHa XMMMA | YacT, noayyYeHn ot
npeaxoaHNa cemecTbp Ha obyyeHue.




MpenopbyaHu n3brupaemm NPOrpamMmHMU KOMMNOHEHTH

Freoxumuna, Xmumma Ha KOOPAMHALUMOHHUTE CbeAUHEHNA

TexHUYECKOo ocurypaBaHe Ha 06yueHneTo

» JlabopaTopuun, cHabAeHM C KaMUHM, CYLUMAHK WKadoBe, CNMPTHM NaMnn, KOTJOHWU, BaKyymM NOMMMK,
anapaTM Ha Kun, TexHWYecKM Be3HU, KaKTO W AO0NbAHUTENHM nocobua 3a npoBexaaHe Ha
NabopaTopHM yNpasKHEHUA NO HeopraHUYHa XMmms.

> JlabopaTtopHu cbaose 1 Npubopu (CTbKAEHW, NOPLIENAaHOBM, NIAaCTMACOBMU 1 METaNHK) C
YHMBEPCAJIHO U CbC CneunanHo npeaHasHadyeHme.

> TBbpAM 1 TEYHWN PeaKTUBMK.

CbAbpiKaHMe Ha Kypca

Temamu4Ho cbObprxcaHUe Ha yyebHama ducyunauHa

KypcbT no Obuwa n HeopraHuyHa xumus |l BKAoYBa NeKuum U nabopaTopHM ynpaxHeHuA. B nekumnTe ca
pasrnegaHn TeopeTUyHUTEe OCHOBM HA CbBPeMeHHaTa HeopraHWYyHa XMMUA Ha eNemMeHTUTE U TexHuTe
cbeagmHeHna. CBOMCTBATA HA aTOMUTE Ha XMMUYHUTE €IEMEHTU U TEXHUTE CbeAMHEHUA ca pa3riesaHun no
rpynun oT nepuoamyHaTa cMcTema, KaTo e cnaseHa rnocsefoBaTeIHOCTTa B U3rPaXKAaHeTO Ha eIeKTPOHHATa
06BMBKa. JTabopaToOpHUTE YyNPaXKHEHUA BKAIOYBAT TEMMU OT JIEKLMOHHUA Kypc, CBbP3aHW C NoJy4yaBaHe U
n3cnefBaHe Ha CBOMCTBATA Ha XMMMUYHUTE CbeAMHEHUA, KaKTO W M3paBHABAaHE Ha YpaBHEHMA Ha
OKMCAUTENHO-PeayKLUMOHHM npouecu, onpeaenaHe Ha NPOAYKTUTE Ha peaKkuuAaTa Npu U3BeCTHU U3XOLHMU
BeLecTBa U U3YMUCNEHMA NO XMMUYHU YPaBHEHUA.

A/Nekuyuu no 06wa n HeopraHuuHa xumma Il yacrt

Tema yacose
Bodopod 2
Obuwa xapakTepucTMKa Ha BogopoAaHusAs atom. CBOMCTBA HA NPOCTOTO  BELLECTBO.
PasnpoctpaHeHue. NMonyyaBaHe. CbeguHeHMA Ha Bogopoaa. MNpunoxeHue.

1 2pyna Ha nepuoduyHama cucmema 2
Nutuia (Li), Hatpuin (Na), Kanwii (K), Pybuguii (Rb), Leswuii (Cs), ©panHumit (Fr)

Obuwa xapaKTepuCTMKa Ha atomwuTte. CBOMCTBA Ha NpoCTMTE BelliecTBa. PasnpocTpaHeHue.
MNonyyaBaHe. XUMUYHU CbeguHeHuna. punoxeHue.

2 2pyna Ha nepuoduvYHama cucmema 2
Bepununit (Be), MarHesuii (Mg), Kanuuia (Ca), CtpoHumia (Sr), Bapwuit (Ba), Pagumin (Ra)

Obwa xapaKTepuCTMKa Ha aToMuTe Ha XUMMWYHUTE enemeHTU. CBOWMCTBA Ha npocTuTe
BeulecTBa. PasnpocTpaHeHme. MonyyaBaHe. XuMuyHu cbeguHeHua. MNpunoxeHue.

13 epyna Ha nepuoduyHama cucmema 4
Bop (B), AnymuHuii (Al), Fanuii (Ga), Uuguii (In), Tanwuii (TI)

0613 XxapaKTeEPUCTUKA HAa aTOMUTE Ha XUMUYHUTE eIEMEHTH

bop. 0O6wa xapakTepucTMka Ha 6opHuAa atom. CBOKMCTBAa Ha MNPOCTOTO BELLECTBO.
PasnpoctpaHeHue. NMonyyaBaHe. CbeanHeHus Ha 6opa. MpunoxeHue.

Anymunuin (Al), FTanuin (Ga), UHguii (In), Tannin (TI). Obwa xapaKTepuUCTMKa Ha aTomuTe Ha
XMMUYHUTE enemeHTU. CBOMCTBAa Ha NpocTUTe BewecTBa. PasnpoctpaHeHue. [MonyyasaHe.
XUMUYHU cbeguHeHuna. punoxeHune.

14 2pyna Ha nepuoduyHama cucmema 4
Bbrnepogs, (C), Cunnumii (Si), Fepmanuii (Ge), Kanai (Sn), Onoso (Pb)

063 XapaKTeEPUCTUKA HA aTOMUTE Ha XUMUYHUTE eIEMEHTH




Bvenepod. Ob6LLa xapaKTepUCTMKa Ha BbraepoaHua atom. CBOMCTBA Ha NPOCTOTO BELLECTBO.
Pa3snpoctpaHeHue. NMonyyaBaHe. CbeanHeHMA Ha Bbraepoaa. MpunoxeHue.

Cunuyuti (Si), Fepmaruli (Ge), Kanaii (Sn), Onoso (Pb). CBolicTBa Ha NpPOCTUTE BeLllecTBa.
PasnpocTtpaHeHue. [MonyyaBaHe. XUMUYHU CbeauHeHuA. MpunokerHue.

15 2pyna Ha nepuoduyHama cucmema 5
A3oT (N), ®ocdop (P), ApceH (As), AHTUMOH (Sb), BucmyT (Bi)

O6w,a XxapaKTePUCTUKA HA aTOMUTE Ha XUMUYHUTE EIEMEHTU.

Azom (N). CBoilicTBa Ha NpPOCTOTO BewecTBO. PasnpocTpaHeHue. MonydaBaHe. XMMWYHMU
cbeauHeHua. MNMpunoxkeHume.

®ocepop (P), ApceH (As), AHmumoH (Sb), Bucmym (Bi)

CeoiicTBa Ha npocTuTe BellecTBa. PasnpoctpaHeHue. MonyyaBaHe. XMMUYHU CbeAUHEHMA.
MpunoxxeHue.

16 2pyna Ha nepuoduyHama cucmema 5
Kucnopog, (0), Capa (S), Cenen (Se), Tenyp (Te), MonoHuin (Po)

Kucnopoo (0). CeolicTBa Ha NPOCTOTO BellecTBo. PasnpoctpaHeHue. NMonyyasaHe. CbeagHEHUA

Ha Kucnopogaa. NMpunoxeHue.

Capa (S), CeneH (Se), Teayp (Te), MonoHuli (Po)

CBolicTBa Ha npocTuTe BewecTBa. PasnpocTpaHeHue. MonyyaBaHe. XUMUYHN CbeANHEHUS.
Mpunoxexue.

17 epyna Ha nepuodu4yHama cucmema 2
®nyop (F), Xnop (Cl), Bpom (Br), Mog, (1), AcTaT (At)

®nayop (F). CeolicTBa Ha NpOCTOTO BellecTBO. PasnpoctpaHeHuwe. MonyyaBaHe. XMMUYHU
cbeanHeHua. NpunoxeHue.

Xnop (Cl), Bpom (Br), Mod (1), Acmam (At)

CBoiicTBa Ha npocTuTe BewecTBa. PasnpocTtpaHeHue. MNMonyyaBaHe. XMMUYHU CbegMHEHUA.
MpunoxxeHue.

lpexodHu enemeHmu 1
Ob6uLa xapaKTepucTUKa U 0COBEHOCTM Ha NpexoaHUTe enemeHTu oT 1, 2P 1 3™ npexoaeH

pea.

6 2pyna Ha nepuoduyHama cucmema 2
Xpom (Cr), MonnbaeH (Mo), Bondppam (W)

O6uwa xapaKTepUCTMKa Ha aTOMMTE Ha XMMUYHUTE enemeHTU. CBOMCTBA Ha npocTuTe
BeulecTBa. PasnpocTpaHeHme. MonyyaBaHe. XuMuyHu cbegmHeHua. MNpunoxeHue.

7 2pyna Ha nepuodu4yHama cucmema 2
MaHraH (Mn), TexHeuuit (Tc), Pennia (Re)

Obwa xapaKTepuUCTMKa Ha aToMuUTe Ha XUMMWYHUTE enemeHTU. CBOWMCTBA Ha npocTuTe
BeuLecTBa. PasnpoctpaHeHue. MonyyaBaHe. XUMUYHM cbegmHeHua. MNpunoxeHune.

8 2pyna Ha nepuoduyHama cucmema 2
*ensaso (Fe), Pytenunit (Ru), Ocmuin (Os)

Obwa xapaKTepuUCTMKa Ha aToMWUTE Ha XMMWYHUTE enemeHTUM. CBOMCTBA Ha npocTuTe
BeulecTBa. PasnpocTpaHeHue. MonyyaBaHe. XuMu4Hu cbeguHeHua. MNpunoxeHue.

9 epyna Ha nepuoduyHama cucmema 2
Ko6anT (Co), Poanit (Rh), Upnauii (Ir)

Obwa xapaKTepuUCTMKa Ha aToMWUTE Ha XUMWYHUTE enemeHTU. CBOWCTBA Ha MpocTuTe
BewecTBa. PasnpoctpaHeHue. MonyvyasaHe. XMMUYHU CbeanHeHUA. [TpunoxkeHune.

10 epyna Ha nepuoduyHama cucmema 2
Huken (Ni), Managun (Pd), MnatuHa (Pt)

Obuwa xapaKTepMcTMKa Ha aTOMUTE Ha XMMUYHUTE enemeHTU. CBOMCTBA Ha npocTuTe
BewecTBa. PasnpoctpaHeHue. MonyvyasaHe. XMMUYHU CbeanHeHUA. [TpunoxkeHune.



11 epyna Ha nepuoduyHama cucmema 2

Meg, (Cu), Cpebpo (Ag), 3naTo (Au)

Obuwa xapaKTepUCTMKA Ha aTOMMTE Ha XMMUYHUTE enemeHTU. CBOMCTBA Ha npocTuTe

BewlectBa. PasnpocTtpaHeHue. MNonyvyasaHe. XMMUYHU cbeguHeHuna. NpunoxeHune.

12 2pyna Ha nepuoduyHama cucmema 2

UunHK (Zn), Kagmuii (Cd), neak (Hg)

O6uwa xapaKTepUCTMKa Ha aTOMMUTE Ha XMMUYHUTE enemeHTU. CBOWMCTBA Ha npocTute

BewecTBa. PasnpocTpaHeHue. MNonydyasaHe. XMMUYHU CbeanHeHuA. MNpunoxeHue.

Konokesuym Bbpxy 50% ot yueb6HMA maTepuan 2

Konokeuym Bbpxy 50% ot yueb6HMA maTepuan 2
06w, 6poit uacose: 45

dopmMu Ha TEKYLY, KOHTPO/ BbPXY NIEKLMOHHUA MaTepuan:

| Konoksuym Bbpxy 50% OT yuebHUA maTepuan

Mposexaa ce npes 7-ma ceamunLLa OT cemecTbpa

Il Konoksurym Bbpxy 50% oT yuebHUs matepuan

Mposerkaa ce npes 15-Ta cegmunu,a OT cemecTbpa

B/ Ynpa)kHeHua no O6wa u HeopraHuuHa xumus Il vacr
Tema YyacoBe

Tema I. 4
PewaeaHe Ha 3ada4u
YpaBHEHUA Ha OKUCIUTENHO-PEAYKLMOHHN NpOLLeCcH
Buaose OKMCAUTENHO-PeayKUMOHHM peakumm
EKkcnepumeHmanHa yacm
MpeuyncreaHe Ha BELWECTBA
1. TlpeumncrtBaHe Ha Kanunes auxpomart K,Cr,07 upes npeKkpucranmsauymsa
2. [MpeuncreaHe Ha HaTpues xnopug NaCl ypes cmsaHa Ha pa3TBopuUTENA
3. [MpeuncreaHe Ha HaTpues xnopug NaCl ypes nsconsaHe
4. TpeuuncTBaHe Ha oA |l upes cybnnmauma
Tema Il. 4
PewaeaHe Ha 3ada4u
YpaBHEHUA Ha OKUCIUTENHO-PEAYKLMOHHN NpoLLecH
PepykTopu:
1. MpocTu Bewiectsa
2. Xnapuam Ha ankanHuTe U ankano3emMHU meTanu
EKkcrnepumeHmanHa yacm
1 1 2 rpyna Ha lNepnogmyHaTa cmcrema
1. BsaMmopencTeue Ha HaTpPUI Cc BoAa
CsolicTBa Ha HaTpueB xnapokeng NaOH
CsouncTBa Ha HaTpueB nepokcng Naz0;
B3anmogencrTeme Ha marHesumi c Boaa
CsolicTBa Ha 6apues nepokcua BaO;
B3anmopencreme Ha marHesumim ¢ pa3TBOpP Ha aMOHUEBA CO
Tema lll. 4
PewasaHe Ha 3ada4u
YpaBHEHUA Ha OKMCUTENHO-PEAYKLMOHHN NpoL.ecH
Peayktopu
MOHM Ha MeTann B HM3LWATa UM CTeneH Ha OKMUCAeHMe
ExkcrnepumeHmanHa yacm
13 rpyna Ha lMepunogmyHaTta cuctema
1. XMMWYHM CBOICTBA Ha anymuHuin Al
2. NonyuyasaHe u cBoncTBa Ha anymuHues(lll) xnapokeng Al(OH)3
3. Xmnaponusa Ha anyMMUHUEBU COMU
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4. TonyyaBaHe Ha anymuHueB cyndaT—Kanues cyndat—soaa (1/1/24)

Tema IV.
PewasaHe Ha 3a0a4u
YpaBHEHWNA HA OKUCIUTENHO-PEAYKLMOHHM NPOoLLEeCH
OKMCAUTENN U PeayKTopU
CbeauHeHus Ha Pb(IV) n C(II)
ExkcnepumeHmanHa yacm
14 rpyna Ha lNMepunogmyHaTta cuctema
1. W3cnepBaHe Ha cBOMCTBaTa Ha 021080 Pb.
1.1. OTHacsiHe Ha 010BO Pb KbM paspeneHun KUCceanHu
1.2.OTHacsiHe Ha 010BO Pb KbM OCHOBHU XMAPOKCUAN
2. CveauHeHus Ha Pb(ll)
2.1.MNonyyaBaHe Ha onoBeH(ll) xuapokecng Pb(OH), u scneasaHe Ha HerosuTe
CBOMCTBA
2.2.MonyyaBaHe Ha MaaKo Pa3TBOPUMM CbeanHeHus Ha Pb(ll)
2.2.1. MonyyaBaHe Ha onoBeH xpomat PbCrO,
2.2.2. MonyyaBaHe Ha 010BeH KapboHaT PbCO3
3. CveauHeHus Ha Pb(IV).
3.1.MNonyyaBaHe Ha osioBeH(IV) okeua PbO,
3.2.OKUcANTEeNHU cBOMCTBA Ha onoBeH(IV) okeuga,
3.2.1. Okucnenue Ha Mn?* go Mn’* B Kucena cpega
3.2.2. Okucnenue Ha Cr¥* po Cr® B ankanHa cpega
Tema V.
PewasaHe Ha 3a0a4u
YpaBHEHWA HA OKUC/IUTENHO-PEAYKLNOHHN NPoLLecH
OKucnutenn n peayKktTopm
CbeaMHeHNs HA a30Ta, B KOUTO TOM € B MeXANHHA CTEMNEH HA OKUC/IeHne
ExkcnepumeHmanHa yacm
15 rpyna Ha lNMepunogmyHaTta cuctema
1. Mony4yasaHe Ha asoT

2. [ony4yaBaHe Ha aMOHAK
3. XMMWYHM CBOMCTBA HA aMOHAK
4. TMMonyyaBaHe M XMMWYHWN CBOMCTBA Ha a30TUCTA KMUCENMHA
5. XMMWYHM CBOMCTBA Ha pa3peaeHa a30THa KUcennHa. Hutpatu
6. [lonyyaBaHe Ha ManKkopastBopumm pocdaTtu
Tema VI.

PewasaHe Ha 3a0a4u
YpaBHEHMNA HA OKUC/IUTENTHO-PEAYKLMOHHM NpoLecH
OkucAuTenn n peayKTopu:
1. BogopoaeH nepokecma,
2. CbeanHeHUA Ha cApaTa, B KOUTO TA € B MEXKANHHA CTENEeH Ha OKMUCNeHne
ExkcnepumeHmanHa yacm
16 rpyna Ha MNepuoaunyHaTa cuctema
1. OKuCAUTENHO-PeayKUMOHHM CBOMCTBA Ha BogopoaeH nepokena H,0»
2. [ony4aBaHe Ha Masiko pasTBopMMM cynduan U uscnenBaHe Ha PasTBOPUMOCTTA
UM B KUCEJINHM

3. OrtHacAHe Ha MeTann KbM pa3peneHa capHa KnucenmHa HySO,
4. KauecTBeHM peakumm 3a cyndputHn SO3%~ 1 cyndpatHn SO4%~ MOHM
5. PeayKUMOHHW CBOMCTBA Ha HaTpues TMocyndat Na,S,03
6. OKMCAUTEeNHM CBOMCTBA Ha nepokenamcyndaTHMA MoH S0
Tema ViII.

PewasaHe Ha 3a0a4u

YpaBHEHUA Ha OKUC/IUTENHO-PEAYKLMOHHN NPOLLEeCcH

Be3KMCNoPoACHABPIKALM KMCENMHM Ha XaNOTEHHUTE eNeMeHTU U TEXHUTE CONU
3adasaHe Ha memMu 3d Kypcosa paboma. Paboma c Hay4Ha aumepamypa



1. YKasaHue 3a M3BbpLUBAHE Ha BMbaMorpadcKa cnpasKa
2. OnpepgensHe Ha Uen M 334341 Ha NPUMEpPHOTO U3cneaBaHe B ob6a1acTTa Ha
HeopraHM4YHaTa XMMmma
3. UuTmpaHe Ha Hay4yHa AuTepaTypa
Tema VIII.
PewasaHe Ha 3a0a4u
YpaBHEHWNA HA OKUC/IUTENHO-PEAYKLNOHHN NpoLLecH
Okucautenn:
1. MpocTtn BewecTBa
2. CbepgmuHeHua Ha Cr(VI)
ExkcnepumeHmanHa yacm
5 1 6 rpyna Ha lMepuognyHaTta cuctema
1. Peaykuuma Ha cbeguHeHUATa Ha BaHaamn V ¢ HacueHTeH Bogopoa H
Mony4yaBaHe HAa MaNKOPA3TBOPMMM BaHAZATH
MonyyaBaHe u cBoncTBa Ha xpomeH(lIl) xuapokema Cr(OH);
CsolicTBa Ha Kanmes guxpomat KoCro07
Okucnenune Ha SOs?™ go S04
Okucnenne Ha 21" go |,
Mony4yaBaHe Ha MaNKO PA3TBOPUMM XPOMATUN N AUXPOMATH
Mony4yaBaHe Ha Kanues cyndaT—-xpomeH cyndpat-soaa (1/1/24)
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Tema IX
PewasaHe Ha 3a0a4u
YpaBHEHUA Ha OKUCIUTENHO-PEeAYKLMOHHM NpoLecH
Okucnutenu:
1. Npoctn BewwecTsa
2. KncnopoacbabprKallly KUCEANHU U TEXHU COMN
ExkcnepumeHmanHa yacm
7 rpyna Ha lMepnoanyHaTa cuctema
1. MNonyyaBaHe M XMMUYHW CBOMCTBA Ha MaHraHos(ll) xuapokcng Mn(OH),
2. TepMW4YHO pasnaraHe Ha Kanves NepmaHraHar
3. BnuAHuMe Ha cpepaTa BbPXY OKUCAUTENHUTE CBOMCTBA Ha
nepmaHraHaTHus MoH
4. OkucantenHu ceoictea Ha maHraHos(VII) okena Mn,07
5. [MonyyaBaHe 1 cBOMCTBA Ha MaHraHos(ll) cyndmng MnS
Tema X.
PewasaHe Ha 3a0a4u
YpaBHEHUA Ha OKUC/IUTENHO-PEAYKLMOHHM NPOoLecH
Okucnurtenu:
1. Bogopog, B cTeneH Ha okucnexue (l)
2. MloHu Ha MeTanu BbB BUCLIATa UM CTEMEH Ha OKMC/IeHMe
ExcnepumeHmasnHa yacm
8 rpyna Ha MNepuoguyHaTa cuctema
1. Bsammopencreume Ha Kenaso Fe ¢ paspeseHn KUCENNHU

2. XapaktepHu peakumu 3a Fe(ll) n Fe(lll)
3. MonyyaBaHe 1 cBOMCTBA Ha XeneseH(ll) xuapokeng Fe(OH),
4. PeayKuMOHHM cBomcTBa Ha Fe(ll)
5. [Mony4asaHe 1 cBoMCTBaA Ha eneseH(lll) xuapokeng Fe(OH)s3
6. OkucnutenHu cesoiictea Ha Fe(lll)

Tema XI

PewasaHe Ha 3a0a4u
M3umcneHmna no XmuMmmnyHu YpaBHEHUA
EKcnepumeHmanHa yacm
9 rpyna Ha MeproanyHaTta cuctema
1. XMMWYHM cBOMCTBaA Ha KobanT Co
2. MonyyaBaHe u cBoicTBa Ha KobanTos(ll) xmapokena Co(OH);



3. [MonyyasaHe Ha KobanToB KapboHaT xekcaxmgpat CoCOz*6H.0
4. TMMony4yaBaHe Ha Kanues TeTpaTnoumnaHnaokobantat(ll) K2[Co(SCN)a]
Tema XII. 4
PewasaHe Ha 3a0a4u
M3uncneHms no XMMMYHM ypaBHEHUS
ExkcnepumeHmanHa yacm
10 rpyna Ha NepunoaunyHaTa cuctema
1. XuMWYHM cBOMCTBA Ha HUKen Ni
2. TMonyyasaHe u cBoncTBa Ha HMKenoB(ll) xngpokeng Ni(OH);
3. [MMonyyaBaHe u cBoMcTBa Ha HMKenoB(ll) kKapboHaT NiCO3
4. TMony4yaBaHe Ha amoHMeB cyndaT-HMKenos cyndpaT-soaa (1/1/6)
(NH4)2S04¢NiSO4¢6H,0
Tema XllI. 4
PewasaHe Ha 3a0a4u
N3uncneHma no XuMu4Hu ypasHeHns. 0606wmTenHn 3aga4m
EkcnepumeHmanHa yacm
11 rpyna Ha MNepunoaunyHaTa cuctema
1. NonyyaBaHe u cBolicTBa Ha meaeH(l) okema Cu.O
MonyyasaHe Ha meaeH(l) xngpokeng CuOH
MonyyasaHe Ha meaeH(Il) okeng CuO
Mony4yaBaHe u cBoncTBa Ha meaeH(ll) xuapokena Cu(OH);
. NonyyaBaHe Ha ocHoBeH MeaeH KapboHaTt (CuOH),CO3
Tema XIV. 4
PewasaHe Ha 3a0a4u
MN3umcneHma no XMMu4HU ypaBHeHuMA. 0606WwmTenHM 3a8aum
ExkcnepumeHmanHa yacm
12 rpyna Ha NepuoanyHaTta cuctema
1. XMMWYHM CBOMCTBA Ha UMHK Zn
2. MMonyyaBaHe u cBOWCTBa Ha UMHKOB(II) xuapokema Zn(OH),
3. MonyyaBaHe Ha amoHKeB UMHKoB pochat NHsZnPO,
4. MMony4asaHe Ha kagmues(ll) xugpokema Cd(OH)2
Tema XV. 3awuma Ha Kypcosama paboma 4
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O6uy, 6poit yacose: 60
B/ CamocToATenHa NoAroToBKa:

CtypeHTMTe TpA6GBa Aa ce 3aMoO3HAAT CaMOCTOATE/NIHO C MNPeACToAWOTO /1abopaTopHO yhpakHeHue: B
TEOpPeTUYEH acMeKT - 33 CbLLHOCTTA Ha 3HAHWATA, KOMTO Ca B OCHOBaTa Ha OMUTWUTE, B METOAWNYHO
OTHOLIEHME - 338 XMMMWYHUTE OnepaLuu, HeobxoguMMK 3a TAXHOTO M3Nb/HeHue. OcobeHO BHMMaHWe e
OTAENEeHO HAa CaMOCTOATE/NIHATa MOATrOTOBKA Ha CTYAEHTUTE 3@ MOCOYEHUTE B JNIEKLMOHHUA Kypc
KOJIOKBUYMM, KaKTO M 3a HanNUCBaHeTO Ha KypcoBa paboTa no MHAMBMAYa/NHO 3ajafeHa Tema oOT
HeopraHu4yHaTa xMmusa. B camoctoaTenHaTa cu paboTa, CTy4eHTUTe ce nognomaraT C KOHCyATauuum ot
NeKTOPa Ha Kypca M pbKoBOAMTENA HA NabopaTopHUTE yNpaXKHeHUs.
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MNnaHupaHu yuebHM AeMHOCTU U MeTOAM HA NpenojaBaHe

KypcbT no Obuwa n HeopraHuMyHa xumusa |l yacT BKAOYBA NeKUUU U NabopaToOpHU YNparKHEeHus.
NlekumMnte BKAIOYBAT TEOPETUUYHW OBACHEHMA U BbNPOCU OT CTyaeHTUTe. JlabopaTopHUTe ynpaskHeHUs
Obuwa u HeopraHuyHa xmmuAa |l yacT ca 3agbmkuTenHWU. Te BKAOYBAT pellaBaHe Ha ypaBHEHMS Ha
OKUCAUTENHO-PEAYKUMOHHU  MpoLecH, U3YMCAEHMA N0  XMMUYHM  ypaBHeHUsA, obAcHeHue Ha
eKcnepMmeHTaNHUTe 334341, CaMOCTOATENIHO U3NbJIHEHUE Ha eKCnepuMeHTaHUTe 3a4aun, obCbXKaaHe U
aHann3 Ha nosaydyeHuUTe pesyntaTh. PbKoBoauTenaT Ha nabopaTopHUTE yNpaskHeHUsA Cb3gasa YCNoBuMA 3a
aKTUBHO y4yacTue Ha CTyAeHTUTe B MpoLeca Ha pellaBaHe Ha 3a4a4u, 3a obcbXKaaHe 1 0bobuieHue.

MeToau U KpUTepumn Ha oueHABaHe

B pamkute Ha yyebHaTa nporpama ca BK/KOYEHM ABa KOJIOKBUYMa BbPXY JIEKUMOHHMA KypcC.
TeKyLWMAT KOHTPON MMa 33 Len ga NpoBepu CTEneHTa Ha YCBOABAHE Ha NpenogaBaHuA JIEKUMOHEH
maTepuan, KakTo M ga CTUMY/iMpa MNOCTOAHCTBOTO B CaMOCTOATe/IHATa MNOArOTOBKA HA CTyAEHTUTE B
TEOPETUYHO U METOANYHO OTHOLLEHME.

AvcumnamnHaTta NpUKAoYBa C MTMCMeH M3NKT. KpaliHaTta ougeHKa no aucumnanHata ce popmmpa ot 3
KOMMNOHeHTA: 1) Pe3ynTaTt oT TeKyll KOHTPO/ BbPXY NIEKUMOHHUA MaTepuan, 2) PesynTtaTt oT 3awmrTaTta Ha
KypcoBaTa pabota u 3) Peayntat oT nucmeHua nsnut. CTyaeHTn, YUMTO pesynTaTi No KOMNoHeHTn 1) un 2) e
OTaunyeH 6, Noay4yaBaT KpaiHa oueHKa no gucumnnamHata OTanyeH 6.

OueHkaTa no O6uwa 1 HeopraHU4yHa xmmus |l yacT ce nsumcnsaea no cnegHata popmyna:

25% OT oueHKaTa Ha KOMMoHeHT 1) + 10% OT oueHKaTa Ha KOMMNOHEHT 2) + 65% OT oueHKata Ha
KOMMNOHEHT 3).

CTypeHTUTe MmaT npaBo fa ce MHPopmupaT 3a pesynTaTute oT NMUCMeEHUTe cu paboTm n aa ce
3aN03HAAT C MOTUBUTE 33 NOCTABEHATA OLEHKa.

BcuUYKM nucmeHn paboTu OT TEKYLL, KOHTPOJ U M3MNUTa Ce CbXPaHABAT B NPOAb/XKeHME Ha 1 roanHa

OT OaTaTa Ha nposeXaaHe Ha ceMmeCTPUaNTHUA U3MNMUT.

E3uk Ha npenogaBaHe

Bbarapckm

U3rorsun onucaHMeTo

aou. o-p BaHAa Jlekosa
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Yuye6bHu pe3ynTtaTu 3a Kypca

AHoTauua

KypcbT no O6wa u HeopraHmMyHa xumusa |l nma 3a Len Aa 3ano3Hae CTyAeHTUTe C OCHOBHM CBOMCTBA
Ha aTOMUTE Ha XUMMUYHUTE efleMeHTU U TEXHUTe CbeAMHEHUA, Aa MOKaXKe Bpb3KaTa MeXay CTpoex M
cBOMCTBA M Aa dopmMMpa Yy TAX NPAKTUYECKM ymeHMA. CBOMCTBA Ha XMMUYHUTE €NEMEHTU U TEXHUTE
CbeAMHEHUA ca pasrneaHn Bb3 OCHOBA Ha CbBPeMeHHUTE TeOpUM 3a CTPOEXKa Ha aToma M npupoaaTa Ha
XMMUYHATaA BPb3Ka. B TeopeTnyHaTa YacT Ha Kypca ca BK/OYEHM nocneaHute npenopbku Ha IUPAC (2005)
32 HaMMeHyBaHe Ha HeOopraHW4YHW KUCENUHU W MPOU3BOAHWU, KAKTO M MNPUIOKEHWEe Ha aauTUBHATa
HOMEHKNATypHA CcUCTEMA B HeOpraHu4yHaTa XxumwuA. JlabopaTopHuTe ynpaxKHeHMA ca 6asvpaHM Ha
NeKUMOHHMA MaTepuan U U3rpaxgaat y CTygeHTUTe cuUcTema 3a eKCNepuMeHTanHO MoJlyyaBaHe W
n3cnefBaHe Ha CBOMCTBATa XMMUYHUTE CbeEAUHEHUA, KAaKTO M YMEHMA 3a M3BbPLUBAHE HA HeobxogumuTe
M3YUCNEHMA M aHANM3MPaHE Ha MONyYeHUTe eKCnepuMeHTanHu pesyntatn. Ha nabopaTopHuTe
YNpa*KHeHUA CTyAeHTUTe pellaBaT ypaBHEHUA Ha OKUC/IUTENHO-PeAYKLMOHHU peaKkumn, Koeto nogrnomara
TAXHATA eKcnepuMmeHTanHa paboTa. 3agaseHaTa MHAMBUAYAHA KYypPCOBa 3a4a4a NpMaaBa 3aBbpLIEHOCT Ha
06y4YeHMEeTo MM NO Tasn AUCLMMANHA.

TeopeTUyHUTE U NPAKTUYECKM 3HAHWA U YMeHUA, NONYYEeHU B Kypca, ca OCHOBa 3a YCBOABaHe Ha
MaTepmnana B XMMUYHUTE AUCLUNANHKU, N3YYaBaHW B CleaBaluuTe KypcoBe Ha 0byyeHue.

KomneteHuum

YcnewHo 3aBbpumnante obyyeHMeTo no Tasm ANCUUNINHA:
1. e 3Hasm:

> TeopeTUYHUTE OCHOBM Ha CbBpPeMEHHaTa HeopraHMYHa XMMMA Ha eNeMeHTUTe U TeXHUTe
CbegnHeHnA

2. llje mocam:

> [la npaBaT Bpb3Ka MEXAY CTPOEXK U CBOWCTBA Ha HEOPraHWYHUTE CbeANHEHWUS;

> [la onpenensaT cBoOWCTBaTa Ha aTOMUTE Ha AafeH XMMUYEH e/IeMEHT B 3aBUCMMOCT OT MACTOTO My B
nepuoAnYHaTa CUCTEMA;

> [aonpenensat XMMUYHUTE OTHACAHMA Ha OKCUAA U XMAPOKCUAA Ha AaAEH XMMUYEH e/IEMEHT B
3aBMCMMOCT OT MACTOTO My B MeproanYHaTa CUCTEMA;

» [a onpeaenat XMMUYHUTE OTHACAHUA Ha OKCUANTE U XMAPOKCUAMTE Ha d-eneMeHT B 3aBUCMMOCT

OT CTeneHTa My Ha OKUCNEHME B TAX;

[a n3BbPLLBAT OCHOBHM XMMMUYHM ONepaunm;

[a n3BbPLLBAT U3YMC/IEHNA, CBBP3aHMN CbC CUHTE3UTE Ha HEOPraHWYHMUTE BELLLECTBa;

[a n3paBHABAT ypaBHEHMA HA OKUCAUTENHO-PEAYKUMOHHU NPOLECU U A3 ONPEAEeNaT NPoAyKTUTE

Ha peaKumsaTa Npu U3BECTHU U3XO4HM BELLECTBA;

[a n3BbPLLBAT U3YMCAEHNA NO XMMUYHW YPABHEHWUSA;

[a onuceaT npoBeAeHUTE eKCNepPUMEHTH;

[a aHanun3mpaT ekcnepuMeHTanHUTe pesyaTaTy.

YV V V

YV V V

HauuH Ha npenoaasaHe

AyautopHo: 105y,
e Jlekumu (45 vaca)
e JlabopaTopHu ynpaxHeHusa (60 yaca)

U3BbHAyaUTOpPHO: 1654
e CamocTroAaTesiHa NOAroTOBKA
e KoHcyAaTaumm

MpeaBapuTeNHU M3UCKBAHUA (3HAHUA U YMEHUA OT NPeAX04HOTO 06yyeHue)

3a4b/IKUTENIHO M3KMCKBAHE € CTYAEeHTUTE 4a ca C A06pW MO3HaHUA NO XMMUS U MaTeMaTUKa OT CPesHUs
Kypc Ha obyyeHune M C MHOro A06pu no3HaHua no O6wa M HeopraHMYHa XMMMA | YacT, noayyYeHn ot
npeaxoaHNa cemecTbp Ha obyyeHue.




MpenopbyaHu n3brupaemm NPOrpamMmHMU KOMMNOHEHTH

Freoxumuna, Xmumma Ha KOOPAMHALUMOHHUTE CbeAUHEHNA

TexHUYECKOo ocurypaBaHe Ha 06yueHneTo

» JlabopaTopuun, cHabAeHM C KaMUHM, CYLUMAHK WKadoBe, CNMPTHM NaMnn, KOTJOHWU, BaKyym NOMMMU,
anapaTM Ha Kun, TexHWYecKM Be3HU, KaKTO W AO0NbAHUTENHM nocobua 3a npoBexaaHe Ha
NabopaTopHM yNpasKHEHUA NO HeopraHUYHa XMmms.

> JlabopaTtopHu cbaose 1 Npubopu (CTbKAEHW, NOPLIENAaHOBM, NIAaCTMACOBMU 1 METaNHK) C
YHUBEPCAJIHO U CbC CneunanHo npeaHasHadyeHme.

> TBbpAM 1 TEYHWN PeaKTUBMK.

CbAbpiKaHMe Ha Kypca

Temamu4Ho cbObprxcaHUe Ha yyebHama ducyunauHa

KypcbT no Obuwa n HeopraHuyHa xumus |l BKAoYBa NeKuum U nabopaTopHM ynpaxHeHuA. B nekumnTe ca
pasrnegaHn TeopeTUyHUTEe OCHOBM HA CbBPeMeHHaTa HeopraHWYyHa XMMUA Ha eNemMeHTUTE U TexHuTe
cbeagmHeHna. CBOMCTBATA HA aTOMUTE Ha XMMUYHUTE €IEMEHTU U TEXHUTE CbeAMHEHUA ca pa3riesaHun no
rpynun oT nepuoamyHaTa cMcTema, KaTo e cnaseHa rnocsefoBaTeIHOCTTa B U3rPaXKAaHeTO Ha eIeKTPOHHATa
06BMBKa. JTabopaTopHUTE YyNPaXKHEHUA BKAIOYBAT TEMWU OT JIEKLMOHHUA Kypc, CBbP3aHW C NoJy4yaBaHe U
n3cnefBaHe Ha CBOMCTBATA Ha XMMMUYHUTE CbeAMHEHUA, KaKTO W M3paBHABAaHE Ha YpaBHEHMA Ha
OKMCAUTENHO-PeayKLUMOHHM npouecu, onpeaenaHe Ha NPOAYKTUTE Ha peaKkuuAaTa Npu U3BeCTHU U3XOLHMU
BeLecTBa U U3YMUCNEHMA NO XMMUYHU YPaBHEHUA.

A/Nekuyuu no 06wa n HeopraHuuHa xumma Il yacrt

Tema yacose
Bodopod 2
Obuwa xapakTepucTMKa Ha BogopoAaHusAs atom. CBOMCTBA HA NPOCTOTO  BELLECTBO.
PasnpoctpaHeHue. NMonyyaBaHe. CbeguHeHMA Ha Bogopoaa. MNpunoxeHue.

1 2pyna Ha nepuoduyHama cucmema 2
Nutuia (Li), Hatpuin (Na), Kanwii (K), Pybuguii (Rb), Leswuii (Cs), ©panHumit (Fr)

Obuwa xapaKTepuCTMKa Ha atomwuTte. CBOMCTBA Ha NpoCTMTE BelliecTBa. PasnpocTpaHeHue.
MNonyyaBaHe. XUMUYHU CbeguHeHuna. punoxeHue.

2 2pyna Ha nepuoduvYHama cucmema 2
Bepununit (Be), MarHesuii (Mg), Kanuuia (Ca), CtpoHumia (Sr), Bapwuit (Ba), Paaunin (Ra)

Obwa xapaKTepuCTMKa Ha aToMuTe Ha XUMMWYHUTE enemeHTU. CBOWMCTBA Ha npocTuTe
BeulecTBa. PasnpocTpaHeHme. MonyyaBaHe. XuMuyHu cbeguHeHua. MNpunoxeHue.

13 epyna Ha nepuoduyHama cucmema 4
Bop (B), AnymunHuii (Al), Fanuit (Ga), Uuguii (In), Tanwuii (TI)

0613 XxapaKTeEPUCTUKA HAa aTOMUTE Ha XUMUYHUTE eIEMEHTH

bop. 0O6wa xapakTepucTMka Ha 6opHuAa atom. CBOKMCTBAa Ha MNPOCTOTO BELLECTBO.
PasnpoctpaHeHue. NMonyyaBaHe. CbeanHeHus Ha 6opa. MpunoxeHue.

Anymunuin (Al), FTanuin (Ga), Unguii (In), Tannin (TI). Obwa xapaKTepuCTMKa Ha aTomuTe Ha
XMMUYHUTE enemeHTU. CBOMCTBAa Ha NpocTUTe BewecTBa. PasnpoctpaHeHue. [MonyyasaHe.
XUMUYHU cbeguHeHuna. punoxeHune.

14 2pyna Ha nepuoduyHama cucmema 4
Bbrnepogs, (C), Cunnumii (Si), Fepmanuii (Ge), Kanai (Sn), Onoso (Pb)

063 XapaKTeEPUCTUKA HA aTOMUTE Ha XUMUYHUTE eIEMEHTH




Bvenepod. Ob6LLa xapaKTepUCTMKa Ha BbraepoaHua atom. CBOMCTBA Ha NPOCTOTO BELLECTBO.
Pa3snpoctpaHeHue. NMonyyaBaHe. CbeanHeHMA Ha Bbraepoaa. MpunoxeHue.

Cunuyuli (Si), Fepmaruli (Ge), Kanaii (Sn), Onoso (Pb). CBoiicTBa Ha NpPOCTUTE BeLllecTBa.
PasnpocTtpaHeHue. [MonyyaBaHe. XUMUYHU CbeauHeHuA. MpunokerHue.

15 2pyna Ha nepuoduyHama cucmema 5
A3oT (N), ®ocdop (P), ApceH (As), AHTUMOH (Sb), BucmyT (Bi)

06,3 XxapaKTePUCTUKA HA aTOMUTE Ha XUMUYHUTE EIEMEHTMU.

Azom (N). CBoilicTBa Ha NpPOCTOTO BewecTBO. PasnpocTpaHeHue. MonydaBaHe. XMMWYHMU
cbeauHeHua. MNMpunoxkeHume.

®ocepop (P), ApceH (As), AHmumoH (Sb), Bucmym (Bi)

CeoiicTBa Ha npocTuTe BellecTBa. PasnpoctpaHeHue. MonyyaBaHe. XMMUYHU CbeAUHEHMA.
MpunoxxeHue.

16 2pyna Ha nepuoduyHama cucmema 5
Kucnopog, (0), Capa (S), Cenen (Se), Tenyp (Te), MonoHuin (Po)

Kucnopoo (0). CeolicTBa Ha NPOCTOTO BellecTBo. PasnpoctpaHeHue. NMonyyasaHe. CbeagHEHUA

Ha Kucnopogaa. NMpunoxeHue.

Capa (S), CeneH (Se), Teayp (Te), MonoHuli (Po)

CBolicTBa Ha npocTuTe BewecTBa. PasnpocTpaHeHue. [MonyyaBaHe. XMUMUYHN CbeANHEHUS.
Mpunoxexue.

17 epyna Ha nepuodu4yHama cucmema 2
®nyop (F), Xnop (Cl), Bpom (Br), Mog, (1), AcTaT (At)

®nayop (F). CeolicTBa Ha NpOCTOTO BellecTBO. PasnpoctpaHeHuwe. MonyyaBaHe. XMMUYHU
cbeanHeHua. NpunoxeHue.

Xnop (Cl), Bpom (Br), Mod (1), Acmam (At)

CBoiicTBa Ha npocTuTe BewecTBa. PasnpocTtpaHeHue. MNMonyyaBaHe. XMMUYHU CbegMHEHUA.
MpunoxxeHue.

lpexodHu enemeHmu 1
Ob6uia xapaKTepucTUKa U 0COBEHOCTM Ha NpexoaHuUTe enemeHTu oT 1, 2P 1 3™ npexoaeH

pea.

6 2pyna Ha nepuoduyHama cucmema 2
Xpom (Cr), MonnbaeH (Mo), Bondppam (W)

O6uwa xapaKTepUCTMKa Ha aTOMMTE Ha XMMUYHUTE enemeHTU. CBOMCTBA Ha npocTuTe
BeulecTBa. PasnpocTpaHeHme. MonyyaBaHe. XuMuyHu cbegmHeHua. MNpunoxeHue.

7 2pyna Ha nepuodu4yHama cucmema 2
MaHraH (Mn), TexHeuuit (Tc), Pennia (Re)

Obwa xapaKTepuUCTMKa Ha aToMuUTe Ha XUMMWYHUTE enemeHTU. CBOWMCTBA Ha npocTuTe
BeuLecTBa. PasnpoctpaHeHue. MonyyaBaHe. XUMUYHM cbegmHeHua. MNpunoxeHune.

8 2pyna Ha nepuoduyHama cucmema 2
*ensaso (Fe), PyteHunit (Ru), Ocmuin (Os)

Obwa xapaKTepuUCTMKa Ha aToMWUTE Ha XMMWYHUTE enemeHTUM. CBOMCTBA Ha npocTuTe
BeulecTBa. PasnpocTpaHeHue. MonyyaBaHe. XuMu4Hu cbeguHeHua. MNpunoxeHue.

9 epyna Ha nepuoduyHama cucmema 2
Ko6anT (Co), Poanit (Rh), Upnauii (Ir)

Obwa xapaKTepuUCTMKa Ha aTOMWUTE Ha XUMWYHUTE enemeHTU. CBOWCTBA Ha MpocTuTe
BewecTBa. PasnpoctpaHeHue. MonyvyasaHe. XMMUYHU CbeanHeHUA. [TpunoxkeHune.

10 epyna Ha nepuoduyHama cucmema 2
Huken (Ni), Managun (Pd), MnatuHa (Pt)

Obuwa xapaKTepMcCTMKa Ha aTOMMUTE Ha XMMUYHUTE enemeHTU. CBOMCTBA Ha npocTuTe
BewecTBa. PasnpoctpaHeHue. MonyvyasaHe. XMMUYHU CbeanHeHUA. [TpunoxkeHune.



11 epyna Ha nepuoduyHama cucmema 2

Meg, (Cu), Cpebpo (Ag), 3naTo (Au)

Obuwa xapaKTepUCTMKA Ha aTOMMTE Ha XMMUYHUTE enemeHTU. CBOMCTBA Ha npocTuTe

BewlectBa. PasnpocTtpaHeHue. MNonyvyasaHe. XMMUYHU cbeguHeHuna. NpunoxeHune.

12 2pyna Ha nepuoduyHama cucmema 2

UunHK (Zn), Kagmuii (Cd), neak (Hg)

O6uwa xapaKTepUCTMKa Ha aTOMMUTE Ha XMMUYHUTE enemeHTU. CBOWMCTBA Ha npocTute

BewecTBa. PasnpocTpaHeHue. MNMonydyasaHe. XMMUYHK CbeanHeHuA. MNpunoxeHune.

Konokesuym Bbpxy 50% ot yueb6HMA maTepuan 2

Konokeuym Bbpxy 50% ot yueb6HMA maTepuan 2
06w, 6poit uacose: 45

dopmMu Ha TEKYLY, KOHTPO/ BbPXY NIEKLMOHHUA MaTepuan:

| Konoksuym Bbpxy 50% OT yuebHUA maTepuan

Mposexaa ce npes 7-ma ceamunLLa OT cemecTbpa

Il Konoksurym Bbpxy 50% oT yuebHUs matepuan

Mposerkaa ce npes 15-Ta cegmunu,a OT cemecTbpa

B/ Ynpa)kHeHua no O6wa u HeopraHuuHa xumus Il vacr
Tema Yyacose

Tema I. 4
PewaeaHe Ha 3ada4u
YpaBHEHUA Ha OKUCIUTENHO-PEAYKLMOHHN NpOLLeCcH
Buaose OKMCAUTENHO-PeaYKUMOHHM PeaKkLmm
EKkcnepumeHmanHa yacm
MpeuyncreaHe Ha BELWECTBA
1. TlpeumncrtBaHe Ha Kanunes auxpomart K,Cr,07 upes npeKkpucranmsauymsa
2. [MpeuncreaHe Ha HaTpues xnopug NaCl ypes cmsaHa Ha pa3TBopuUTENA
3. [MpeuncreaHe Ha HaTpues xnopug NaCl ypes nsconsaHe
4. TpeuuncTBaHe Ha oA |l upes cybnnmauma
Tema Il. 4
PewaeaHe Ha 3ada4u
YpaBHEHUA Ha OKUCIUTENHO-PEAYKLMOHHN NpoLLecH
PepykTopu:
1. MpocTu Bewiectsa
2. Xnapuam Ha ankanHuTe U ankano3emMHU meTanu
EKkcrnepumeHmanHa yacm
1 1 2 rpyna Ha lNepnogmyHaTa cmcrema
1. BsaMmopencTeue Ha HaTpPUI Cc BoAa
CsolicTBa Ha HaTpueB xnapokeng NaOH
CsouncTBa Ha HaTpueB nepokcng Naz0;
B3anmogencrTeme Ha marHesumi c Boaa
CsolicTBa Ha 6apues nepokcua BaO;
B3anmopencreme Ha marHesumim ¢ pa3TBOpP Ha aMOHUEBA CO
Tema lll. 4
PewasaHe Ha 3ada4u
YpaBHEHUA Ha OKMCUTENHO-PEAYKLMOHHN NpoL.ecH
Peayktopu
MOHM Ha MeTann B HM3LWATa UM CTeneH Ha OKMUCAeHMe
ExkcrnepumeHmanHa yacm
13 rpyna Ha lMepunogmyHaTta cuctema
1. XMMWYHM CBOICTBA Ha anymuHuin Al
2. NonyuyasaHe u cBoncTBa Ha anymuHues(lll) xnapokeng Al(OH)3
3. Xmnaponusa Ha anyMMUHUEBU COMU

o Uk WwWwnN



4. TonyyaBaHe Ha anymuHueB cyndaT—Kanues cyndat—soaa (1/1/24)

Tema IV.
PewasaHe Ha 3a0a4u
YpaBHEHWNA HA OKUCIUTENHO-PEAYKLMOHHM NPOoLLEeCH
OKMCAUTENN U PeayKTopU
CbeauHeHus Ha Pb(IV) n C(II)
ExkcnepumeHmanHa yacm
14 rpyna Ha lNMepunogmyHaTta cuctema
1. W3cnepBaHe Ha cBOMCTBaTa Ha 021080 Pb.
1.1 OTHacsiHe Ha 010BO Pb KbM paspeneHun KUCceamHu
1.2 OTHacsiHe Ha 010BO Pb KbM OCHOBHU XMAPOKCUAN
2. CveauHeHus Ha Pb(ll)
2.1.MNonyyaBaHe Ha onoBeH(ll) xuapokecng Pb(OH), u scneasaHe Ha HerosuTe
CBOMCTBA
2.2.MonyyaBaHe Ha MaaKo Pa3TBOPUMM CbeanHeHus Ha Pb(ll)
2.2.1 MonyyaBaHe Ha onoBeH xpomaT PbCrO,
2.2.2 MonyyaBaHe Ha 0n0BeH KapboHaTt PbCO3
3. CveauHeHus Ha Pb(IV).
3.1.MNonyyaBaHe Ha onoBeH(IV) okeua PbO,
3.2.OKUcANTEeNHU cBOMCTBA Ha onoseH(IV) okeua,
3.2.1. Okucnenue Ha Mn?* go Mn’* B Kucena cpega
3.2.2. Okucnenue Ha Cr¥* go Cr® B ankanHa cpega
Tema V.
PewasaHe Ha 3a0a4u
YpaBHEHWA HA OKUC/IUTENHO-PEAYKLNOHHN NPoLLecH
OKucnutenn n peayKktTopm
CbeaMHeHNs HA a30Ta, B KOUTO TOM € B MeXANHHA CTEMNEH HA OKUC/IeHne
ExkcnepumeHmanHa yacm
15 rpyna Ha lNMepunogmyHaTta cuctema
1. Mony4yasaHe Ha asoT

2. [ony4yaBaHe Ha aMOHAK
3. XMMWYHM CBOMCTBA HA aMOHAK
4. TMMonyyaBaHe M XMMWYHWN CBOMCTBA Ha a30TUCTA KMUCENMHA
5. XMMWYHM CBOMCTBA Ha pa3peaeHa a30THa KUcennHa. Hutpatu
6. [lonyyaBaHe Ha ManKkopastBopumm pocdaTtu
Tema VI.

PewasaHe Ha 3a0a4u
YpaBHEHMNA HA OKUC/IUTENTHO-PEAYKLMOHHM NpoLecH
OkucAuTenn n peayKTopu:
1. BogopoaeH nepokecma,
2. CbeanHeHUA Ha cApaTa, B KOUTO TA € B MEXKANHHA CTENEeH Ha OKMUCNeHne
ExkcnepumeHmanHa yacm
16 rpyna Ha MNepuoaunyHaTa cuctema
1. OKuCAUTENHO-PeayKUMOHHM CBOMCTBA Ha BogopoaeH nepokena H,0»
2. [ony4aBaHe Ha Masiko pasTBopMMM cynduan U uscnenBaHe Ha PasTBOPUMOCTTA
UM B KUCEJINHM

3. OrtHacAHe Ha MeTann KbM pa3peneHa capHa KnucenmHa HySO,
4. KauecTBeHM peakumm 3a cyndputHn SO3%~ 1 cyndpatHn SO4%~ MOHM
5. PeayKUMOHHW CBOMCTBA Ha HaTpues TMocyndat Na,S,03
6. OKMCAUTEeNHM CBOMCTBA Ha nepokenamcyndaTHMA MoH S0
Tema ViII.

PewasaHe Ha 3a0a4u

YpaBHEHUA Ha OKUC/IUTENHO-PEAYKLMOHHN NPOLLEeCcH

Be3KMCNoPoACHABPIKALM KMCENMHM Ha XaNOTEHHUTE eNeMeHTU U TEXHUTE CONU
3adasaHe Ha memMu 3d Kypcosa paboma. Paboma c Hay4Ha aumepamypa



1. YKasaHue 3a M3BbpLUBAHE Ha BMbaMorpadcKa cnpasKa
2. OnpepgensHe Ha Uen M 334341 Ha NPUMEpPHOTO U3cneaBaHe B ob6a1acTTa Ha
HeopraHM4YHaTa XMMmma
3. UuTmpaHe Ha Hay4yHa AuTepaTypa
Tema VIII.
PewasaHe Ha 3a0a4u
YpaBHEHWNA HA OKUC/IUTENHO-PEAYKLNOHHN NpoLLecH
Okucautenn:
1. MpocTtn BewecTBa
2. CbepgmuHeHua Ha Cr(VI)
ExkcnepumeHmanHa yacm
5 1 6 rpyna Ha lMepuognyHaTta cuctema
1. Peaykuuma Ha cbeguHeHUATa Ha BaHaamn V ¢ HacueHTeH Bogopoa H
Mony4yaBaHe HAa MaNKOPA3TBOPMMM BaHAZATH
MonyyaBaHe u cBoncTBa Ha xpomeH(lIl) xuapokema Cr(OH);
CsolicTBa Ha Kanmes guxpomat KoCro07
Okucnenune Ha SOs?™ go S04
Okucnenne Ha 21" go |,
Mony4yaBaHe Ha MaNKO PA3TBOPUMM XPOMATUN N AUXPOMATH
Mony4yaBaHe Ha Kanues cyndaT—-xpomeH cyndpat-soaa (1/1/24)
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Tema IX
PewasaHe Ha 3a0a4u
YpaBHEHUA Ha OKUCIUTENHO-PEeAYKLMOHHM NpoLecH
Okucnutenu:
1. Npoctn BewwecTsa
2. KncnopoacbabprKallly KUCEANHU U TEXHU COMN
ExkcnepumeHmanHa yacm
7 rpyna Ha lMepnoanyHaTa cuctema
1. MNonyyaBaHe M XMMUYHW CBOMCTBA Ha MaHraHos(ll) xuapokcng Mn(OH),
2. TepMW4YHO pasnaraHe Ha Kanves NepmaHraHar
3. BnuAHuMe Ha cpepaTa BbPXY OKUCAUTENHUTE CBOMCTBA Ha
nepmaHraHaTHus MoH
4. OkucantenHu ceoictea Ha maHraHos(VII) okena Mn,07
5. [MonyyaBaHe 1 cBOMCTBA Ha MaHraHos(ll) cyndmng MnS
Tema X.
PewasaHe Ha 3a0a4u
YpaBHEHUA Ha OKUC/IUTENHO-PEAYKLMOHHM NPOoLecH
Okucnurtenu:
1. Bogopog, B cTeneH Ha okucnexue (l)
2. MloHu Ha MeTanu BbB BUCLIATa UM CTEMEH Ha OKMC/IeHMe
ExcnepumeHmasnHa yacm
8 rpyna Ha MNepuoguyHaTa cuctema
1. Bsammopencreume Ha Kenaso Fe ¢ paspeseHn KUCENNHU

2. XapaktepHu peakumu 3a Fe(ll) n Fe(lll)
3. MonyyaBaHe 1 cBOMCTBA Ha XeneseH(ll) xuapokeng Fe(OH),
4. PeayKuMOHHM cBomcTBa Ha Fe(ll)
5. [Mony4asaHe 1 cBoMCTBaA Ha eneseH(lll) xuapokeng Fe(OH)s3
6. OkucnutenHu cesoiictea Ha Fe(lll)

Tema XI

PewasaHe Ha 3a0a4u
M3umcneHmna no XmuMmmnyHu YpaBHEHUA
EKcnepumeHmanHa yacm
9 rpyna Ha MeproanyHaTta cuctema
1. XMMWYHM cBOMCTBaA Ha KobanT Co
2. MonyyaBaHe u cBoicTBa Ha KobanTos(ll) xmapokena Co(OH);



3. [MonyyasaHe Ha KobanToB KapboHaT xekcaxmgpat CoCOz*6H.0
4. TMMony4yaBaHe Ha Kanues TeTpaTnoumnaHnaokobantat(ll) K2[Co(SCN)a]
Tema XII. 4
PewasaHe Ha 3a0a4u
M3uncneHms no XMMMYHM ypaBHEHUS
ExkcnepumeHmanHa yacm
10 rpyna Ha NepunoaunyHaTa cuctema
1. XuMWYHM cBOMCTBA Ha HUKen Ni
2. TMonyyasaHe u cBoncTBa Ha HMKenoB(ll) xngpokeng Ni(OH);
3. [MMonyyaBaHe u cBoMcTBa Ha HMKenoB(ll) kKapboHaT NiCO3
4. TMony4yaBaHe Ha amoHMeB cyndaT-HMKenos cyndpaT-soaa (1/1/6)
(NH4)2S04¢NiSO4¢6H,0
Tema XlII. 4
PewasaHe Ha 3a0a4u
N3uncneHma no XuMu4Hu ypasHeHns. 0606wmTenHn 3aga4m
EkcnepumeHmanHa yacm
11 rpyna Ha MNepunoaunyHaTa cuctema
1. NonyyaBaHe u cBolicTBa Ha meaeH(l) okema Cu.O
MonyyasaHe Ha meaeH(l) xngpokeng CuOH
MonyyasaHe Ha meaeH(Il) okeng CuO
Mony4yaBaHe u cBoncTBa Ha meaeH(ll) xuapokena Cu(OH);
. NonyyaBaHe Ha ocHoBeH MeaeH KapboHaTt (CuOH),CO3
Tema XIV. 4
PewasaHe Ha 3a0a4u
MN3umcneHma no XMMu4HU ypaBHeHuMA. 0606WwmTenHM 3a8aum
ExkcnepumeHmanHa yacm
12 rpyna Ha NepuoanyHaTta cuctema
1. XMMWYHM CBOMCTBA Ha UMHK Zn
2. MMonyyaBaHe u cBOWCTBa Ha UMHKOB(II) xuapokema Zn(OH),
3. MonyyaBaHe Ha amoHKeB UMHKoB pochat NHsZnPO,
4. MMony4asaHe Ha kagmues(ll) xugpokema Cd(OH)2
Tema XV. 3awuma Ha Kypcosama paboma 4
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O6uy, 6poit yacose: 60
B/ CamocToATenHa NoAroToBKa:

CtypeHTMTe TpA6GBa Aa ce 3aMoO3HAAT CaMOCTOATE/NIHO C MNPeACToAWOTO /1abopaTopHO yhpakHeHue: B
TEOpPeTUYEH acMeKT - 33 CbLLHOCTTA Ha 3HAHWATA, KOMTO Ca B OCHOBaTa Ha OMUTWUTE, B METOAWNYHO
OTHOLIEHME - 338 XMMMWYHUTE OnepaLuu, HeobxoguMMK 3a TAXHOTO M3Nb/HeHue. OcobeHO BHMMaHWe e
OTAENEeHO HAa CaMOCTOATE/NIHATa MOATrOTOBKA Ha CTYAEHTUTE 3@ MOCOYEHUTE B JNIEKLMOHHUA Kypc
KOJIOKBUYMM, KaKTO M 3a HanNUCBaHeTO Ha KypcoBa paboTa no MHAMBMAYa/NHO 3ajafeHa Tema oOT
HeopraHu4yHaTa xMmusa. B camoctoaTenHaTa cu paboTa, CTy4eHTUTe ce nognomaraT C KOHCyATauuum ot
NeKTOPa Ha Kypca M pbKoBOAMTENA HA NabopaTopHUTE yNpaXKHeHUs.

bubnvorpadusa
Asmop 3aanasue UN3zdamencmeo FoduHa
NMnosanBCKO
A.Jnmntpos HeopraHunyHa xumua Il yact YHUBEPCUTETCKO 1998
n3[aTencTBo
YU ,,Cs. KnumeHt
[.Na3apos " N 2006
HeopraHnyHa xumua OxpuAacku
MNnosanBCcKo
P.Menosa, A.AnmntpoB 1 PbKOBOACTBO 3a 1abOPATOPHM YNparKHEHUs
/AL P A patoprRn ynp YHUBEPCUTETCKO 2003
ap. No HeopraHMYyHa XMMmuA
n3[aTencTBo
B./lekoBa, K.N'aBa3o08, PbKkoBOACTBO 3a peluaBaHe Ha 3a434M No MnosanBCKO 2008
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MNnaHupaHu yuebHM AeMHOCTU U MeTOAM HA NpenojaBaHe

KypcbT no Obuwa n HeopraHuMyHa xumusa |l yacT BKAOYBA NeKUUU U NabopaToOpHU YNparKHEeHus.
JleKumnTte BKAOYBAT TEOPETUYHM 0BACHEHUA U BBMNPOCKU OT CTyAeHTUTe. JlabopaTopHUTe ynpaxKHeHUa no
Obuwa u HeopraHuyHa xmmuAa |l yacT ca 3agbmkuTenHWU. Te BKAOYBAT pellaBaHe Ha ypaBHEHMS Ha
OKUCAUTENHO-PEAYKUMOHHU  MpoLecH, U3YMCAEHMA N0  XMMUYHM  ypaBHeHUsA, obAcHeHue Ha
eKcnepuMmeHTaNHUTe 334341, CaMOCTOATENIHO U3NbJHEHUE Ha eKCnepuMeHTaNHUTe 3a4aun, obCcbXKaaHe U
aHann3 Ha nosaydyeHuUTe pesyntaTh. PbKoBoauTenaT Ha nabopaTopHUTE yNpaskHeHUsA Cb3gasa YCNoBuMA 3a
aKTUBHO y4yacTue Ha CTyAeHTUTe B MpoLeca Ha pellaBaHe Ha 3a4a4u, 3a obcbXKaaHe 1 0bobuieHue.

MeToau U KpUTepumn Ha oueHABaHe

B pamkute Ha ydyebHaTa nporpama ca BK/KOYEHWM ABa KOJIOKBUYMa BbPXY JIEKLUMOHHMA Kypc.
TeKyLWMAT KOHTPON MMa 33 Len ga NpoBepu CTEneHTa Ha YCBOABAHE Ha NpenogaBaHuA JIEKUMOHEH
maTepuan, KakTo M ga CTUMY/iMpa MNOCTOAHCTBOTO B CaMOCTOATe/IHATa MNOArOTOBKA HA CTyAEHTUTE B
TEOPETUYHO U METOANYHO OTHOLLEHME.

AvcumnamnHaTta NpUKAoYBa C MTMCMeH M3NKT. KpaliHaTta ougeHKa no aucumnanHata ce popmmpa ot 3
KOMMNOHeHTA: 1) Pe3ynTaTt oT TeKyll KOHTPO/ BbPXY NIEKUMOHHUA MaTepuan, 2) PesynTtaTt oT 3awmrTaTta Ha
KypcoBaTa pabota u 3) Peayntat oT nucmeHua nanut. CTyaeHTn, YUMTO pesynTaTi No KOMNoHeHTn 1) un 2) e
OTaunyeH 6, Noay4yaBaT KpaiHa oueHKa no gucumnnamHata OTanyeH 6.

OueHkaTta no O6Lia 1 HeopraHuyHa xumus Il yacT ce M3umncanga No cneaHata opmyna:

25% OT oueHKaTa Ha KOMMoHeHT 1) + 10% OT oueHKaTa Ha KOMMNOHEHT 2) + 65% OoT oueHKata Ha
KOMMNOHEHT 3).

CTypeHTUTe MmaT npaBo fa ce MHPopmupaT 3a pesynTaTute oT NMUCMeEHUTe cu paboTm n aa ce
3aN03HAAT C MOTUBUTE 33 NOCTABEHATA OLEHKa.

BcuYKM nucmeHn paboTu OT TEKYLL, KOHTPOJ U M3MNUTa Ce CbXPaHABAT B NPOAb/XKEHME Ha 1 roanHa

OT OaTaTa Ha nposeXaaHe Ha ceMmeCTPUaNTHUA U3MNMUT.

E3uk Ha npenogaBaHe

Bbarapckm

U3rorsun onucaHMeTo

aou. o-p BaHAa Jlekosa
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XUMUYECKU
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06u.|,a U HeopraHUM4Ha XmMmma ¢ MeToauKa Ha OGYHGHMGTO no xumua

MNpodecuoHanHo HanpasneHue (Ha Kypca)
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CneuyunanHocr

KomnioTbpHa xumua (pegoBHO obyyeHue)
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Kop Ha Kypca

Tun Ha Kypca
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PaBHuWe Ha Kypca (OKC)
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FoauHa Ha 06byyeHue

nbpBa

Cemectbp

Bpoii ECTS kKpegutn
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WUme Ha neKtopa

Jou. a-p BaHa Jlekosa



Yuye6bHu pe3ynTtaTu 3a Kypca

AHoTauua

KypcbT no O6wa u HeopraHMyHa xumma |l yactT uma 3a Len Aa 3arno3Hae CTyAeHTUTE C OCHOBHM
CBOWMCTBA Ha aTOMMUTE Ha XMMMUYHWUTE €NeMEHTU WU TEXHUTE CbeAMHEHMA, Aa MOKAXKe BPb3KaTa MeXay
CTpOeXX M cBoicTBA M Aa dopmuMpa y TAX NPaKTUYECKM ymeHuA. CBOMCTBA Ha XMMUYHUTE eeMeHTU U
TeXHUTe CbeAUHEeHUA ca pasr/iefaHn Bb3 OCHOBA Ha CbBpPeMeHHUTe MpeacTaBM 3a CTpoeXKa Ha atoma um
npupoaaTta Ha XMMMUYHaTa Bpb3Ka. B TeopeTnyHaTa 4acCT Ha Kypca ca BKAKOYEHU NocaeaHUTe NpenopbKy Ha
IUPAC (2005) 3a HauMmeHyBaHe Ha HEOPraHWYHU KUCEIMHW M TexXHU Npou3BogHU. JlabopaTopHuTe
YNpa*KHEeHMA Cca OCHOBAaHW Ha JIEKUMOHHMA MaTepuan W u3rpaxkpgat y CTyaeHTuTe cuctema 3a
eKCNepuUMeHTAIHO NOJly4aBaHe U M3CaeABaHEe HA CBOMCTBATAa XMMUYHUTE CbeANHEHUSA, KAKTO U YMEHUA Aa
aHaNM3MpaT eKCnepuMeHTaNHUTe pesynTatu. Ha nabopatopHuTe ynparKHEHUA CTYAEHTUTEe peluasaT
YPaBHEHWA HA OKUCUTENHO-PEAYKLMOHHU peaKkunmn, KOeTo NoAnomara TAXHaTa eKkcnepmMmeHTaaHa paborta.
3afjafeHaTa MHAMBMAyANHa KypcoBa 3a3jaya NpuaaBa 3aBbpLIEHOCT Ha Oby4yeHMeTo MM Nno Tasu
AucunnamHa.

TeopeTUyHUTE U NPAKTUYECKM 3HAHUA U YMeHUA, NONYYEeHU B Kypca, ca OCHOBa 3a YCBOABaHe Ha
MmaTepuana B XMMUYHUTE ANCUUNAMHU, N3yYaBaHU B CneBallMTe KypcoBe Ha obydyeHue.

KomnereHuuun
YcnewHo 3aBbpLlinanTe oby4eHMeTo no Tasu AUCUUNANHA:
1. llje 3Hasm:

» TeopeTUYHUTE OCHOBM HA CbBpeMeHHaTa HeopraHMUHa XMMUA Ha eleMeHTUTE U TeXHUTe
CbeaAnHeHUs
2. Uje mozam:

» [la npaBAaT Bpb3Ka MeXay CTPOEXK M CBOMCTBA HAa HEOPraHNYHUTE CbeAMHEHWS;

» [aonpeaenat cBOWCTBaTa Ha aTOMMTE Ha AAJAEH XMMUYEH €/IEMEHT B 3aBUCMMOCT OT MACTOTO My B
nepuoamnyHaTa cucTema;

» [a onpeaenat XMMUYHUTE OTHACAHWUA Ha OKCUAA M XUAPOKCUAA Ha AafeH XUMUYEH €IEMEHT B
3aBMCMMOCT OT MACTOTO My B MepuoanyHaTa CUCTEMA;

> [laonpenensat XMMUYHUTE OTHACAHMA Ha OKCUAUTE U XMAPOKCUANTE Ha d-eleMeHT B 3aBUCUMOCT

OT CTEMEeHTa My Ha OKUC/IeHUE B TAX;

[a n3BbpLLBAT U3UMC/IEHUSA U OCHOBHU XMMWYHU OMepaLMn, CBbP3aHU CbC CUHTE3UTE Ha

HEeOopraHW4YHU BELLECTBa;

[a pelwaBsar ypaBHEHUS Ha OKUCIUTENTHO-PEAYKLMOHHN NpoLecy;

[a N3BbpLLBAT U3UMCIEHUA NO XUMUYHU YPaBHEHUS;

[a onunceaT npoBefeHNTE eKCNEPUMEHTH;

[a aHanunsumpaT ekcnepuMeHTaHUTe pesyaTaTy.

A\

YV VVYVYYVY

HauuH Ha npenoaasaHe

AyauTtopHo: 120 y. U3BbHayauTOopHO: 180 4
e Jlekumu (60 vaca) e CamocToaTesIHa NOArOTOBKA
e JlabopaTopHu ynpaxHeHus (60 yaca) e KoHcyntauuu

MpepBapuTenHn U3SUCKBAHUA (3HaHMH U ymeHua ot npeaxoaHoOTo OeyquME)

3a4b/IKUTENHO U3KUCKBAHE e CTyAEeHTUTe Aa ca C A06pu MO3HaHUA N0 XMMMUA M MaTemMaTUKa OT CpeaHMs
Kypc Ha obyyeHne M c MHOro Aobpu nosHaHus no O6wWa M HeopraHWMYHa XMMMA | YacT, NosyyYeHu or
npeaxoaHNa cemecTbp Ha obydeHue.

MpenopbyaHu M36MpaEMM nporpamHun KOMNOHEHTU

Xumma Ha KOOPAUHAULUOHHUTE CbeANHEHNA, feoxmmua




TexHUYeCKOo ocurypaBaHe Ha 06yueHneTo

> Jlabopatopun, cHabaeHN C KaMUHU, CYLLIUAHM WKadoBe, CMMPTHU NaMNK, KOTJIOHKW, BaKyyM MOMMN,
anapatM Ha Kun, TexHMYEeCKU Be3HM, KaKTO M AONbAHMTE/NHU nocobus 3a npoBe)KaaHe Ha
NabopaTopHM yNpasKHEHUA NO HeOpraHUYHa XMMus.

> JlabopaTopHu cbaose 1 Npubopu (CTbKAEHW, NOPLIENAaHOBW, NIAaCTMACOBMU N METaNHK) C
YHUBEPCAJIHO U CbC CNeunanHo npeaHasHayeHue.

> TBbpan N TeYHU PeaKkTUBM.

CbabpiKaHue Ha Kypca

Temamu4Ho cbObprxcaHue Ha yyebHama ducyunauHa

KypcbT no O6wa 1 HeopraHnyHa xumms |l YacT BKAtOYBa IeKUMKM 1 N1abopaTopHK ynparkHeHUA. B nekumute
ca pasr/iegaHy TEOPETUYHUTE OCHOBM Ha CbBPEMEHHaTa HeOpraHW4YHa XMMUSA Ha eNleMEHTUTE U TexHUTe
cbeamHeHna. CBOMCTBATA HAa aTOMMUTE HA XMUMUYHUTE E/IEMEHTU U TEXHUTE CbeAMHEHWA Ca pasriegaHu no
rpynu oT nepuMoamyHaTa cMcTemMa, KaTo e crnaseHa nocieA0BaTeNHOCTTa B U3rpaXkaaHeTo Ha eNeKkTpoHHaTa
06BMBKa Ha aTOMWUTE HA XUMUYHUTE eflemMeHTU. JlabopaTopHUTE YMpParKHEeHWSA BKAKYBAT TEMMU OT
NEKUMOHHUA KypC BbPXY MOMy4YaBaHe M M3cnefBaHe Ha CBOWCTBATA Ha XMMWYHWUTE CbeAMHEHUA, KAKTO U
pelaBaHe Ha ypaBHEHUS Ha OKUCAUTENHO-PEAYKLMOHHWN NPOLLECU U U3UYMUCAEHUA MO XUMUYHWN YPaBHEHUA.

A/NeKuyuu no 06wa n HeopraHuuHa xumma Il vacrt

Tema yacose
Bodopod 2
Obwa xapaKTepucTMka Ha BogopoaHus aTtom. CBOMCTBA Ha NpOCTOTO  BELLECTBO.
PasnpocTtpaHeHue. MonyyaBaHe. CbeanHeHUA Ha Bogopoaa. MpunoxeHue.

1 2pyna Ha nepuoduyHama cucmema 2
Nutni (Li), Hatpuin (Na), Kanuii (K), Pybuauin (Rb), Lesnit (Cs), PpanHumnii (Fr)

Obuw,a xapaKTepucTMka Ha atommuTe. CBOMCTBA Ha NpoCTUTe BelecTBa. PasnpocTpaHeHue.
MNonyyaBaHe. XMMNYHU CbeguHeHunA. [TpunoxeHune.

2 2pyna Ha nepuodu4Hama cucmema 2
Bepunuii (Be), MarHesuit (Mg), Kanuuit (Ca), CtpoHumii (Sr), Bapwuii (Ba), Paauii (Ra)

Obwa xapaKTepuUCTMKa Ha aToMWUTE Ha XUMWYHUTE enieMeHTW. CBOWMCTBA Ha nNpocTuTe
BeulecTBa. PasnpocTpaHeHme. MNonyyaBaHe. XuMuyHu cbeguHeHua. MNpunoxeHue.

13 2pyna Ha nepuoduyHama cucmema 6
Bop (B), Anymunuii (Al), Fanuii (Ga), Unguia (In), Tanuia (TI)

0613 XxapaKTeEPUCTUKA HAa aTOMUTE Ha XUMUYHUTE eIEMEHTH

bop. 0O6wa xapakTepucTuka Ha 6opHuAa atom. CBOICTBA Ha MPOCTOTO BELLECTBO.
PasnpocTpaHeHue. NMonyyasaHe. CbeamHeHUs Ha 6opa. MpunoxkeHue.

Anymuuuia (Al), Tanuin (Ga), Unguit (In), Tanwuid (TI). Obla XapaKTepuUCTUKa Ha aToOMMUTE Ha
XMMUYHUTE enemeHTU. CBOICTBa HA NpOCTUTe BewecTBa. PasnpoctpaHeHue. onyvasaHe.
XUMUYHU cbeguHeHunA. [punoxeHune.

14 2pyna Ha nepuoduyHama cucmema 6
Bbrnepog, (C), Cuanumnit (Si), Fepmanuii (Ge), Kanai (Sn), Onoso (Pb)

Ob6ua XxapaKTepMCTUKA Ha aTOMUTE HA XMMUYHUTE eIEMEHTH

Bvenepod. Ob6LLa xapaKTepuUCTMKa Ha BbraepoaHua atom. CBOMCTBA Ha MPOCTOTO BELLECTBO.
Pa3snpoctpaHeHue. MonyyaBaHe. CbeanHeHMA Ha Bbrnepoga. MpuaoxkeHue.

Cunuyuti (Si), Fepmaruli (Ge), Kanali (Sn), Onoso (Pb). CBolicTBa Ha NpoCTUTE BellecTBa.
PasnpocTtpaHeHue. [MonyyaBaHe. XUMUYHU CbeauHeHuA. MpunoxkerHue.




15 2pyna Ha nepuoduyHama cucmema

A30T (N), ®ocdop (P), ApceH (As), AHTUMOH (Sb), BucmyT (Bi)
O61ila XapaKTepMUCTUKaA Ha aTOMUTE Ha XUMUYHUTE e/IEMEHTMU.

Azom (N). CBolicTBa Ha NPOCTOTO BewecTBO. PasnpocTpaHeHue. [onyyaBaHe. XMMWYHU

CbegnHeHNA. anJ’IO)KEHMe.

®ocepop (P), ApceH (As), AHmumoH (Sb), Bucmym (Bi)
CBoicTBa Ha npocTuTe BeuiecTBa. PasnpoctpaHeHue. MNosyyaBaHe. XMMUYHU CbeaUHEHMA.

MpunorkeHue.
16 2pyna Ha nepuoduyHama cucmema
Kucnopog (0), Capa (S), CeneH (Se), Tenyp

(Te), Nononuit (Po)

Kucnopoo (0O). CeolicTBa Ha NPOCTOTO BelLecTBO. PasnpoctpaHeHue. MonyyaBaHe. CbegMHeHUA

Ha Kucaopoaa. Npunoxexue.

Capa (S), CeneH (Se), Tenyp (Te), Mononuti (Po)

CsoiicTBa Ha npoctuTe BelecTBa. Pasnp
MpunoxkeHue.
17 epyna Ha nepuodu4yHama cucmema

ocTpaHeHue. [lony4vaBaHe. XUMUYHN CbeaUHEHUA.

®nyop (F), Xnop (Cl), Bpom (Br), Mog, (1), Actat (At)

®nayop (F). CeoicTBa Ha NPOCTOTO BeLllecTBO. PasnpocTpaHeHue.

cbeamHeHua. Mpunoxenue.
Xnop (Cl), Bpom (Br), Mod (1), Acmam (At)

CeoiicTBa Ha npoctuTe BeuwecTtBa. PasnpoctpaHeHue. MonyyaBaHe

Mpunoxexue.
lpexodHu enemeHmu

MonyyaBaHe. XMMWUYHMU

. XMMWUYHHK cbegunHeHunA.

Ob6uwa xapaKTepucTMKa M 0cobeHOCTN Ha npexoaHuTe enemeHTn ot 1, 2P 1 3™ npexoaeH

pea.
6 2pyna Ha nepuoduyHama cucmemad
Xpom (Cr), MonnbgeH (Mo), Bondppam (W)
Obwa xapaKTepuCTMKa Ha aTtomuTe Ha
BellecTBa. PasnpoctpaHeHue. MNonyyaBaHe
7 2pyna Ha nepuodu4yHama cucmema
MaHraH (Mn), TexHeunit (Tc), PeHunin (Re)
Obula XapaKTepUCTMKA Ha aTomMuTe Ha
BellecTBa. Pas3npocTtpaHeHue. MonyyasaHe
8 epyna Ha nepuoduyHama cucmema
*ennaso (Fe), Pytenunit (Ru), Ocmuii (Os)
Obwa xapaKTepuUCTMKa Ha aTtoMuTe Ha
BellecTBa. PasznpocTtpaHeHue. MonyyaBaHe
9 epyna Ha nepuoduyHama cucmema
KobanT (Co), Poanit (Rh), Upnauii (Ir)
O6bwa xapaKTepuUCTMKa Ha aToMuTe Ha
BellecTBa. Pas3npocTtpaHeHue. MonyyasaHe
10 e2pyna Ha nepuoduyHama cucmema
Huken (Ni), Nanagun (Pd), MnaTtuHa (Pt)
O6uwa xapaKTepuUCTMKa Ha aTtoMuTe Ha
BelLecTBa. PasnpocTtpaHeHue. MonyyaBaHe
11 epyna Ha nepuoduyHama cucmema

Meg, (Cu), Cpebpo (Ag), 3nato (Au)

Obuwa xapaKTepuCTMKa Ha aTtoMuTe Ha
BelLecTBa. PasnpocTtpaHeHue. MonyyasaHe

XMMUYHUTE enemeHTU. CBOMCTBA Ha

. XUMUYHU cbeauHeHuA. [TpunoxkeHue.

XUMUYHUTE enemeHTU. CBoKcTBa Ha

. XUMUYHUN cbeauHeHunA. [punoxkeHue.

XMMUYHUTE enemeHTU. CBoMCTBA Ha
. XMMUYHU cbeanHeHunA. MNpunoxeHue.

XMUMUYHUTE enemeHTU. CBoOMCTBa Ha
. XUMUYHUN cbeauHeHuA. punoxeHue.

XUMUYHUTE enemeHTU. CBoOMCTBa Ha
. XMMUYHU cbeanHeHuna. MNpunoxeHue.

XMMUYHUTE enemeHTU. CBOMCTBA Ha

. XUMUYHU cbeguHeHuna. [MpunoxeHune.

npocrtute

npoctuTe

npocrturte

npoctuTte

npocrtute

npoctute



12 2pyna Ha nepuoduyHama cucmema 3

LUunHK (Zn), Kagmuii (Cd), ueak (Hg)

Obuwa xapaKTepUCTMKA Ha aTOMMTE Ha XMMUYHUTE enemeHTU. CBOMCTBA Ha npocTUTe

BellecTBa. PaznpocTtpaHeHue. MonyyaBaHe. XUMWYHU CbeguHeHuA. MpunoxeHue.

Konokeuym Bbpxy 50% ot yuebHMa matepuan 2

Konokeuym Bbpxy 50% ot yuebHMa matepuan 2
06w, 6poit yacose: 60

dopmMu Ha TEKYLY, KOHTPON BbPXY NEKLMOHHUA MaTepuan:
| Konoksuym Bbpxy 50% oT yuebHMA maTepuan

Mposerkaa ce npes 7-ma ceamuua oT cemecTbpa

Il Konoksuym Bbpxy 50% ot yuebHMA maTepuan

Mposexaa ce npe3 15-ta cegmmua ot cemectbpa

B/ YnpaxHeHua no O6wa u HeopraHuuHa xumusa |l vacr
Tema yacose

Tema I. 4
PewasaHe Ha 3a0a4u
YpaBHEHUA Ha OKUCIUTEIHO-PEAYKLMOHHN NpoLL.ecH
Buaose OKMC/IUTENHO-PEAYKLUMOHHM PeaKkLmm
EkcnepumeHmanHa yacm
MpeuncreaHe Ha BeLlecTBa
1. [lpeuncrtBaHe Ha Kanues auxpomart K,Cr,07 upes npekpucrannsauyma
2. [MpeuncteaHe Ha HaTpues xnopua NaCl upes cmaHa Ha pa3TBOpUTENA
3. [MpeuncrteaHe Ha HaTpues xnopua NaCl ypes nsconsaHe
4. TpeyuncTtBaHe Ha Mog |l upes cybanmauyma
Tema Il. 4
PewasaHe Ha 3a0a4u
YpaBHEHUA Ha OKUCIUTENIHO-PEAYKLMOHHN NpOoLLecH
PenykTopu:
1. MpocTtn BewecTBa
2. Xuapunan Ha alkasHUTE U anKano3eMHU MeTanu
ExkcnepumeHmanHa yacm
1 1 2 rpyna Ha MNepuogunyHaTa cuctema
1. BsaumopencTsue Ha HaTpuUi ¢ Boda
CsolicTBa Ha HaTpues xuapokena NaOH
CsolicTBa Ha HaTpueB nepokcng Na0;
B3avmopgencTeme Ha marHesui ¢ Boga
CeolicTBa Ha bapues nepokcug BaO;
B3anmopencTeme Ha marHesumi ¢ pa3TBOp Ha aMOHWEBA CO
Tema lIl. 4
PewasaHe Ha 3a0a4u
YpaBHEHUA Ha OKUCIUTENIHO-PEAYKLMOHHN NPOLLEecH
Penyktopu
MOHM Ha MeTann B HM3LIATa UM CTeneH Ha OKUCIeHKe
EKkcrnepumeHmanHa yacm
13 rpyna Ha lNepunogmyHaTta cuctema
1. XMMWYHM CcBOMCTBA Ha anymuHui Al
2. MonyyaBaHe u cBoicTBa Ha anymuHmes(lll) xugpokcua Al(OH)3
3. Xmaponusa Ha aNyMUHMEBU CONU
4. TonydyaBaHe Ha anyMUHUEB cyndaT—Kanues cynpaT-Boaa (1/1/24)

oA wWN



Tema IV.
PewasaHe Ha 3a0a4u
YpaBHEHWA HA OKUC/IUTENHO-PEAYKLMOHHN NpoLLecH
OkrucanTenn n pesykTopm
CbeauHeHus Ha Pb(IV) n C(II)
ExkcnepumeHmanHa yacm
14 rpyna Ha lMepunogmyHaTta cuctema
1. W3cnepBaHe Ha cBolicTBaTa Ha 01080 Pb.
1.1. OTHacsaHe Ha 071080 Pb KbM paspeaeHn KMceamHu
1.2.0THacsHe Ha 071080 Pb KbM OCHOBHM XMApPOKCUAMU
2. CvepuHeHus Ha Pb(ll)
2.1.MNonyyaBaHe Ha onoBeH(ll) xuapokecng Pb(OH), u nscneasaHe Ha HerosuTe
CBOWCTBA
2.2.MonyyaBaHe Ha MaaKo pPa3TBOPUMM cbeanHeHus Ha Pb(ll)
2.2.1. MonyyaBaHe Ha onoBeH xpomaT PbCrO,
2.2.2. MonyyaBaHe Ha 0n0BeH KapboHaTt PbCO3
3. CobeauHeHus Ha Pb(IV).
3.1.MNonyyaBaHe Ha onoBeH(IV) okcua PbO;
3.2.0KncAnTenHu ceolcTea Ha onoseH(1V) okcung,
3.2.1. OkucneHue Ha Mn?* go Mn”* B Knucena cpega
3.2.2. Okucnenue Ha Cr¥ po Cr® B ankanHa cpepa
Tema V.
PewasaHe Ha 3a0a4u
YpaBHEHWA HA OKUC/IUTENHO-PEAYKLNOHHN NpoLLecH
OKkucnutenn n peayktTopm
CbeaMHeHNs HA a30Ta, B KOUTO TOM € B MeXAUHHA CTEMNEH HA OKUC/IeHne
ExkcnepumeHmanHa yacm
15 rpyna Ha lNepuoguyHaTta cmctema
1. MMony4yaBaHe Ha a3oT

2. [ony4yaBaHe Ha aMOHAK
3. XMMWYHUM CBOMNCTBA HA aMOHSIK
4. TMMonyyaBaHe U XMMWYHWN CBOMCTBA Ha a30TUCTA KMCENMHA
5. XMMWYHM CBOMCTBA Ha pa3peaeHa a30THa K1cennHa. Hutpatu
6. [lonyyaBaHe Ha ManKkopastBopumm pocdaTtu
Tema VI.

PewasaHe Ha 3a0a4u
YpaBHeHMNA Ha OKUCIUTENHO-PEAYKLUNOHHN NpoLecu
OkucnntTenn n pefyKTopu:
1. BogopogeH nepokcua,
2. CbeiMHEHMA Ha cApaTa, B KOUTO TA € B MEeXANHHA CTeNeH Ha OKUCneHne
ExkcnepumeHmanHa yacm
16 rpyna Ha MNepuoaunyHaTa cuctema
1. OKuCAUTENHO-PeayKUMOHHM CBOMCTBA Ha BogopoaeH nepokena H,0»
2. [ony4aBaHe Ha MasiKo pasTBopMMM cyndUaN U U3cnenBaHe Ha Pa3TBOPUMOCTTA
UM B KNCENINHU

3. OrtHacAHe Ha MmeTann KbM paspeneHa capHa KnucenmHa H,SO,
4. KauecTBeHM peakumm 3a cyndputHu SO3%~ 1 cyndpatHmn SO4%~ 11oHM
5. PeayKUMOHHM CBOMCTBA Ha HaTpues TMocyndat Na,S;03
6. OKMCAUTENHM CBOMCTBA Ha nepoKkenamcyndaTHmA NoH S0
Tema ViII.

PewasaHe Ha 3a0a4u
YpaBHEHUA Ha OKUCIUTENHO-PEeAYKLMOHHM NpoLecH
Be3KkncnopoachbabpiKalLM KUCENMHM HA XaNOreHHUTE eIeMEHTU U TEXHUTE COJU
3adasaHe Ha memu 3a Kypcosa paboma. Paboma ¢ Hay4YHa aAumepamypa
1. VYKasaHue 3a M3BbPLIBaAHE Ha bubanorpadcka cnpaBka
2. OnpegensHe Ha uen M 3a434M Ha NPUMeEPHOTO U3cneasaHe B ob6aacTTa Ha



3.
Tema ViIII.

HeopraHMYHaTa XMMUS
LUnTnpaHe Ha Hay4Ha nuTepatypa

PewasaHe Ha 3a0a4u

YpaBHEHMNA HAa OKUC/IUTENHO-PEAYKLMOHHM NpoLecu
Okucnutenu:

1. MpocTtn BewecTBa

2. CvepguHeHua Ha Cr(VI)

ExkcnepumeHmanHa yacm

51 6 rpyna Ha lNepuoanyHaTa cuctema

1.

oo o ~wWwN

Tema IX

Peaykuma Ha cbeguMHeHUATA Ha BaHaAMi V ¢ HacueHTeH Bogopoa H
Mony4yaBaHe HAa MaNKOPA3TBOPMMM BaHAZATH

MonyyaBaHe u cBoncTBa Ha xpomeH(lIl) xugpokema Cr(OH);
CsoiicTBa Ha Kanues guxpomart KaCr,07

Okucnenune Ha SOs?™ go SO4%*

Okucnenmne Ha 21" go |,

Mony4yaBaHe Ha MaNKO PA3TBOPUMM XPOMATU N AUXPOMATH
MonyyaBaHe Ha Kanues cyndaT—-xpomeH cyndpat-soaa (1/1/24)

PewasaHe Ha 3a0a4u

YpaBHEHWNA Ha OKUCIUTENHO-PEeAYKLUNOHHN nNpoLecu
Okucnutenn:

1. Npoctn BewecTsa

2. KncnopoacbabprKallly KUCEANHU U TEXHU COMN
ExkcnepumeHmanHa yacm

7 rpyna Ha lMepnoanyHaTa cuctema

1.
2.
3.

Tema X.

MonyyaBaHe M XMMUYHM CBOMCTBA Ha MaHraHoB(ll) xuapokecmua Mn(OH);
TepMUnYHO pa3naraHe Ha KaJines NnepmaHraHar

BnunaHMe Ha cpegaTta BbpXy OKUCAUTENHUTE CBOIMCTBA Ha
nepmaHraHaTHus MoH

OkucantTenHn ceonctea Ha maHraHos(VIl) okeng Mn207

MonyyaBaHe M cBOMCTBA Ha MaHraHos(ll) cyndug MnS

PewasaHe Ha 3a0a4u

YpaBHEHWA HA OKUC/IUTENHO-PEAYKLMOHHM NPpoLLecH
Okucnutenu:

1. Bogopop, B cTeneH Ha okucneHue (1)

2. MloHu Ha meTann BbB BUCLLIATa MM CTENEH Ha OKMCNeHMe
ExkcnepumeHmanHa yacm

8 rpyna Ha lNepuoanyHaTta cuctema

1.
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Tema XI

B3anmogencTeme Ha Kenaso Fe ¢ pa3peaeHun KUCENNHU
XapakTtepHu peakuum 3a Fe(ll) n Fe(lll)

Mony4yaBaHe u cBoicTBa Ha eneseH(ll) xuapokeua Fe(OH),
PeayKUMOHHM cBoWcTBa Ha Fe(ll)

MonyyaBaHe u cBoicTBa Ha xeneseH(lll) xugpokena Fe(OH)s
OkucantenHn ceoncrea Ha Fe(lll)

PewasaHe Ha 3a0a4u

MN34ncneHmsa No XMMUYHN YpaBHEHWA
ExkcnepumeHmanHa yacm

9 rpyna Ha lNepuoanyHaTta cuctema

1.
2.
3.

XMMUYHM cBOMCTBA Ha KobanTt Co
MonyyaBaHe u cBoicTBa Ha KobanTos(ll) anxnapokcna Co(OH);
MonyyaBaHe Ha KobanToB KapboHaT xekcaxuapaTt CoCOz*6H,0



4. TMMony4yaBaHe Ha Kanues TeTpaTnoumnaHnaokobantat(ll) K2[Co(SCN)a]

Tema XII. 4
PewasaHe Ha 3a0a4u
M3uncneHms no XMMMYHM ypaBHEHUS
EKkcnepumeHmanHa yacm
10 rpyna Ha MNepnoaunyHaTa cuctema
1. XMMWYHKM cBONCTBA Ha HMKen Ni
2. MNonyyasaHe u cBoncTBa Ha HUKenos(ll) xuapokeuna Ni(OH),
3. [MMonyvaBaHe 1 cBoMcTBa Ha HMKenoB(ll) kapboHaT NiCO3
4. TonyyaBaHe Ha amoHMeB cyndat—HuUKenos cyndat-soaa (1/1/6)
(NH4)2SO4¢NiSO4¢6H,0
Tema XllI. 4
PewaeaHe Ha 3ada4u
M3uncneHmsa No XMmMn4YHKU ypaBHeHus. O606lmTenHn 3agaum
EKkcnepumeHmanHa yacm
11 rpyna Ha MNepunoanyHaTa cmctema
1. Mony4yaBaHe n cBolicTBa Ha meaeH(l) okemg Cu,0
MonyyasaHe Ha meaeH(l) xmapokena CuOH
MonyyasaHe Ha meaeH(ll) okena CuO
MonyyaBaHe n ceoicTea Ha meaeH(ll) xuapokeng Cu(OH);
. MNMonyyaBaHe Ha ocHoBeH meaeH KapboHaT (CuOH),COs
Tema XIV. 4
PewaeaHe Ha 3a0a4u
M3uncneHmsa No XMmMm4YHKU ypasHeHus. O606lmTenHn 3agaum
EKkcnepumeHmanHa yacm
12 rpyna Ha MNepunoanyHaTa cmcrema
1. XMMWYHM CBOMCTBA Ha LUMHK Zn
2. [MMonyyaBaHe u cBOWCTBA Ha UMHKOB(II) xnapokema Zn(OH),
3. MonyyaBaHe Ha amoHKeB UMHKoB pochat NHsZnPO,
4. MMony4asaHe Ha kagmues(ll) xugpokema Cd(OH)2
Tema XV. 3awuma Ha Kypcosama paboma 4

oA W

O6wy, 6poit yacose: 60

I/ CamocToAaTenHa NnoAroTosKa:

CTyaeHTMTEe TpabBa Aa ce 3amno3HaAT CaMOCTOATENHO C NPeACTOAWOTO NabopaToOpHO yhpa)KHeHue: B
TEeopeTUYeH acneKT - 3a CbLIHOCTTa Ha 3HaHWATA, KOWTO Ca B OCHOBaTa Ha OMNWUTUTE, B METOAMUYHO
OTHOLLEHME - 33 XMMWYHMUTE onepauuu, HeobxoaMMM 3a TAXHOTO M3NbjaHeHWe. OcobeHo BHUMaHUE e
OTAENeHO Ha CamoCToATe/NHaTa MOArOTOBKA Ha CTYAEHTUTE 33 MOCOYEeHUTE B NEKUMOHHMA Kypc
KOJIOKBUYMM, KaKTO M 3a HanNUCBaHeTO Ha KypcoBa paboTa nMo MHAMBMAYaNHO 3ajafdeHa Tema oOT
HeopraHu4yHaTa xMmusa. B camoctoaTenHaTta cu paboTa, CTyAeHTMTe ce MoAnomaraT C KOHCyATauuu ot
NeKTOpa Ha Kypca M pbKoBOAMTENA Ha 1abopaTOPHUTE YNPaXKHEHUS.

Bubnuorpadus
Aemop 3aznasue U3damencmeo FoduHa
MNnosanBecKo
A. Avmntpos HeopraHnyHa xumua Il vact YHUBEPCUTETCKO 1999
n34aTencTso
YW ,,Cs. KnumeHT
. Nasapos HeopraHuyHa xumusa " N 2006
Oxpunackm
XUMUA Ha eNleMeHTUTE N TEXHUTE YW ,,Cs. KnumeHT
E. Kupkosa " N 2007
cbeaMHeHuA Oxpuackm
B. J/lekoBa, K. laBa30s8, PbKoBOACTBO 32 peluaBaHe Ha 3a434M no MNnosanBCcKoO 2008
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http://www.bgbook.dir.bg/search.php?keyword=%D0%A3%D0%98%20%D0%A1%D0%B2.%20%D0%9A%D0%BB%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%20%D0%9E%D1%85%D1%80%D0%B8%D0%B4%D1%81%D0%BA%D0%B8&by=publisher&space=and

A. JumnTpos 0613 U HeopraHMYyHa XMMUS YHVBEPCUTETCKO

N34aTencrso
Z'. i EE?E:HBjéa 3a43a4m 1 ynpaxKHEHUA Mo obLen XMmmnm Akagemus, MockBa 2010
H. /1. ThnHKa 3afaun 1 ynpaskHeHus no oben xmummm KHoPyc, MockBa 2011
C. A. Tlysakos, C60pHUK 334234 1 ynpaxKHeHWin no obuiei
B. A. MNonkos, FOpalit, MockBa 2016
A. A. duaunnosa xuman
0. A. Nebepes,
. H. ®dagees,
A. M. Tonyb6es, Xnmus. 3aa4HnK FOpalit, MockBa 2016
B. H. lWWanosan
M. b. CrenaHoB
0. [. TpeTbAKos,
1. U. MapTblHEHKO, HeopraHunyecKkaa xumma AKanemKHura,

2007
A. H. F'puropbes, Xumus anemeHmos, Tom 1 n Tom 2 Mocksa
A. 0. UmBaase
A. A. Ruases, HeopraHuyeckas xumus HOpaiT 2012

C. H. CmapsbirmH
T. . XaxaHWHa,
H. . HWKnTUHa, HeopraHuyecKkaa xumma HOpaiit 2010
B. WN. N'pebeHbKoBa
AfanTupaHeTo Ha

HOMEHKNATypaTa Kbm AKageMn4yHo
HomeHKpaTypa no HeopraHMYHa XMMHUS.
6brapcKu e3unk e nog, M34aTesnCcTBO 2009
Mpenopbkn Ha IUPAC 2005 ”
obuiata pegakuma Ha Mpod. MapuH
npo¢ Xpucto banapes OpuHos”, Codusn
4. Wpaisep, M. ITKNHC HeopraHunyeckaa xumma Tom 2 »Mup”, Mockea 2004
B ”
H. AxmeToB 06uan 1 HeopraHUYeckas XMmms »BbILIAA WKONE™, 2003
Mocksa
Houghton Mifflin
Ebbing Gammon General Chemistry Company, Boston 2009
New York

MnaHupaHu yueb6HU AeMHOCTM U MeTOAM Ha NpenogaBaHe

KypcbT no O6wa n HeopraHuyHa xumus |l YacT BKAOYBA JIEKUMU U NabOpPaTOpHU yrnpaxKHEeHUs.
JlekumnTe BKAKOYBAT TEOPETUYHM OBACHEHUA U BBNPOCU OT CTyAeHTUTe. JTabopaTopHUTe ynpaxKHEHWUA MO
O6bwa u HeopraHuyHa xumuA |l YacT ca 3agbmKUTeNHU. Te BKAOYBAT pellaBaHe Ha YpaBHEHWA Ha
OKUCAUTENIHO-PEAYKLMOHHN  MpPOLEeCcH, U3YMUCAEHMA NO  XMMWYHM  ypaBHEHMUA, o0bACHeHMe Ha
eKCnepuMmMeHTaHUTE 33aa4M, CaMOCTOATENHO U3NBIHEHUE HA EKCNEepPUMEHTANHUTE 3ajaum, obCcbKaaHe m
aHa/N3 Ha nosyyeHuTe pesynTaTn. PbKOBOAMTENAT Ha NabopaTopHUTE YNpPaXKHEHMA Cb3AaBa YyC/NOBMA 3a
aKTMBHO y4acTue Ha CTyAeHTUTe B NPOLLeca Ha peLlaBaHe Ha 3a4a4u, 3a obcbkaaHe n 0606LeHme.

MeTtoau n KpuTepun Ha oueHABaHe

B pamkute Ha ydyebHaTa nporpama ca BK/KOYEHU ABa KOJIOKBUYMa BbPXY JIEKLUMOHHUA Kypc.
TeKyLWMAT KOHTPO/ MMa 3a Len ga NpPoBepM CTEMeHTa Ha YCBOABAHE HA NpenogaBaHuA JIEKUMOHEH
maTepuan, KakTo M ga CTUMy/iMpa NOCTOSHCTBOTO B CaMOCTOsiTe/IHATa MNOArOTOBKA Ha CTyAEeHTUTe B
TEOPETUYHO U METOANYHO OTHOLLEHME.

AvcumnamnHaTta NpUKAYBa ¢ NMCMeH M3nuT. KpaMHaTta oueHKa no gucumnnamHata ce dopmupa ot 3
KOMMNOHEHTA: 1) Pe3ynTaTt OT TeKyll, KOHTPO/ BbPXY JIEKUMOHHMA MaTepuan, 2) PesynTtaTt oT 3allmrTaTta Ha
KypcoBaTa paboTa 1 3) Pe3yntart oT nUcmeHus u3nut. CTyaeHTU, YNNUTO Pe3ynTaTi No KOMMNOoHeHTM 1) 1 2) e
OTtanueH 6, nonyyaBaT KpaiiHa oueHKa no gucumnamHata OTanyeH 6.

OueHkaTa no O6wa 1 HeopraHU4YHa xmmus |l yacT ce nsumcnsaea no cnegHata popmyna:

25% OT oueHKaTa Ha KomnoHeHT 1) + 10% OT oueHKaTa Ha KOMNOHEHT 2) + 65% OT oueHKaTa Ha
KOMMNOHEHT 3).




CTyoeHTMTe MMaT NpaBo fa ce MHPOPMUPAT 3a pesyaTaTuTe OT MUCMeHWUTe cu paboTu u aa ce
3aMo3HaAT C MOTUBMTE 3a NOCTaBeHaTa OLEeHKa.
BcuukM nucmeHn paboT OT TEKyL, KOHTPO M U3NUTa Ce CbXpPaHABaT B NpoabaxKeHne Ha 1 roamHa

OT AaTaTa Ha NpoBeXdaHe Ha CEMECTPUATHUA U3NAUT.

E3uK Ha npenogasaHe

bbarapcku

U3rotBun onucaHuero

[ou. a-p BaHAa Jlekosa
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YYHEBHA NMPOTPAMA

dakynrer

XUMUYECKU

Karegpa

06u.|,a U HeopraHUM4Ha XmMmma ¢ MeToauKa Ha OGYHGHMGTO no xumua

MNpodecuoHanHo HanpasneHue (Ha Kypca)

1.3 NeparormMka Ha o6yyeHMeTOo NO ...

CneuyunanHocr

Buonorua n xumusa (peaosHo obyyeHune)

OMNMUCAHMUE

HaumeHoBaHMe Ha Kypca

O6uw,a u HeopaaHuvHa xumus Il

Kop Ha Kypca

Tun Ha Kypca

3agbnxKutenen

PaBHMWe Ha Kypca (OKC)

bakanasbp

FoauHa Ha 06byyeHue

nbpBa

Cemectop

Bbpoi ECTS kpegutu

9

WUme Ha neKtopa

pou. a-p NMeta MapuHosa



Yuye6bHu pe3ynTtaTu 3a Kypca

AHoTauua

KypcbT no O6wa u HeopraHMyHa xumua |l yactT uma 3a Len Aa 3arno3Hae CTYAEeHTUTE C OCHOBHM
CBOWMCTBA Ha aTOMMUTE Ha XMMMUYHWUTE €NEeMEHTU WU TeXHUTE CbeAMHEHMA, Aa MOKAXKe BPb3KaTa MeXay
CTPOeX M cBoOMCTBA U Aa dopmMpa Yy TAX NPaKTUYECKM yMmeHuA. CBOMCTBA Ha XMMUYHUTE e/1eMEHTU U
TeXHUTe CbeAUHEeHUA ca pasr/iefaHn Bb3 OCHOBA Ha CbBpPeMeHHWUTe npeacTaBu 3a CTPOEeXKa Ha atoma u
npupoaaTta Ha XMMMUYHaTa BPb3Ka. B TeopeTuyHaTa 4acT Ha Kypca ca BKAOYEHU NocieaHUTe NpenopbKu Ha
IUPAC (2005) 3a HaMMeHyBaHe Ha HEOPraHWYHW KUCENMHW U TeXHUM Npou3BOAHWU. JlabopaTopHuUTe
YNpa*HEeHMA Cca OCHOBAaHW Ha JIeKUMOHHMA MaTepuan W U3rpa)kgat y CTyaeHTuTe cuctema 3a
eKCnepuMeHTAIHO NoJly4aBaHe U M3CaeABaHEe HA CBOMCTBATA XMMUYHUTE CbeAUHEHUA, KAKTO U YMEHMA A3
aHaNM3MpaT eKCnepuMeHTaNHUTe pesyntati. Ha nabopatopHuTe ynpaKHEHMA CTYAEHTUTe peluasaT
YPaBHEHWA HA OKUCUTENHO-PEAYKLMOHHN peaKkunmn, KOeTo NoAnomara TAXHaTa ekcnepumeHTanHa paborta.
3afjafeHaTa MHAMBMAyANHA KypcoBa 3ajaya NpuaaBa 3aBbpLIEHOCT Ha oby4yeHMeTOo MM no Tasu
AucunnamHa.

TeopeTUyHUTE U NPAKTUYECKM 3HAHUA U YMeHUA, NONYYEeHU B Kypca, ca OCHOBa 3a YCBOABaHe Ha
MaTepmnana B XMMUYHUTE AUCLUNANHKN, N3Y4aBaHW B ClefBaluuTe KypcoBe Ha obyyeHue.

KomneteHuum

YcnewHo 3aBbpumnante obyyeHMeTo no Tasm ANCUUNINHA:
1. e 3Hasm:

> TeopeTUYHUTE OCHOBM Ha CbBpPeMEHHaTa HeopraHMYHa XMMMA Ha eNeMeHTUTe U TeXHUTe
CbegnHeHnA

2. llje mocam:

> [la npaBaT Bpb3Ka MEXAY CTPOEK U CBOWCTBA Ha HEOPraHUYHUTE CbeANHEHUSA;

> [la onpepnensaT cBoOWCTBaTa Ha aTOMUTE Ha AafeH XMMUYEH e/IeMEHT B 3aBUCMMOCT OT MSICTOTO My B
nepuoAnYHaTa CUCTEMA;

> [laonpenensat XMMUYHUTE OTHACAHMA Ha OKCUAA U XMAPOKCUAA Ha AaAEH XMMUYEH e/IeMEHT B
3aBMCMMOCT OT MACTOTO My B NepuoguyHaTa CucTema;

> [laonpenensat XMMUYHUTE OTHACAHUA Ha OKCUAUTE U XUAPOKCUANTE Ha d-eleMeHT B 3aBUCUMOCT

OT CTeneHTa My Ha OKUCNEHME B TAX;

[a n3BbPLLBAT OCHOBHM XMMMUUYHM ONepaunm;

[a n3BbPLLBAT U3YMC/IEHNA, CBBP3aHMN CbC CUHTE3UTE Ha HEOPraHWYHMTE BELLLECTBA;

[a n3paBHABAT ypaBHEHMA HA OKUCANTENHO-PEAYKUMOHHU NPOLECU U A3 ONPEAENaT NPOoAYKTUTE

Ha peaKumsaTa Npu U3BECTHU U3XO4HM BELLECTBA;

[a n3BbPLLBAT U3YMCAEHNA NO XMMUYHW YPABHEHWUSA;

[a onuceat npoBeAeHUTE eKCNePUMEHTH;

[a aHanun3mpaT ekcnepuMeHTanHUTe pesyaTaTy.

YV V VY

YV V V

HauuH Ha npenoaasaHe

AyautopHo: 105 y.
e Jlekumuu (45 vaca)
e JlabopaTopHu ynpaxkHeHusa (60 yaca)

U3BbHAyaUTOpPHO: 1654
e CamocToATesIHa NOAFOTOBKA
e KoHcynTauum

MpeaBapuTenHU M3UCKBAHUA (3HAHUA U YMEHUA OT NPeAXO4HOTO 06yyeHue)

3a4b/IKUTENIHO M3KMCKBaHE € CTYAEeHTUTE 4a ca C A06pu MO3HaHUA NO XMMUS U MaTeMaTUKa OT CPesHUs
Kypc Ha obyyeHne M C MHOro A06pu no3HaHua no O6wa M HeopraHM4YHa XMmMA | YacT, noayyYeHn ot
npeaxoaHNa cemecTbp Ha obyyeHue.




TexXHUuYecKo ocurypsaBaHe Ha obyuyeHueTo

> Jlabopatopun, cHabaeHN C KaMUHU, CYLIUAHM LWKadoBe, CMMPTHU NaMNK, KOTJIOHKW, BaKyyM MOMMN,
anapatM Ha Kun, TexHMYEeCKU Be3HM, KaKTO M AONbAHMTE/NHU nocobus 3a npoBe)KaaHe Ha
NabopaTopHM yNpasKHEHUA NO HeOpraHUYHa XMMus.

» JlabopaTopHu cbaose 1 Npubopu (CTbKAEHW, NOPLIENAaHOBW, NIAaCTMACOBM U METaHM) C
YHUBEPCAJIHO U CbC CNeunanHo npeaHasHayeHme.

> TBbpAn N TeYHU PeaKkTUBM.

CbabpiKaHue Ha Kypca

Temamu4Ho cbObprxcaHue Ha yyebHama ducyunauHa

KypcbT no O6wwa 1 HeopraHuyHa xumusa || BKAKOYBA IeKUMKU M NabopaTopHM ynparkHeHMA. B nekumuTe ca
pa3rnegaHn TeopeTnyHnTe OCHOBU Ha CbBpemMeHHaTa HeOopraHn4yHa XMMHUA Ha eNnemMeHTUTe U TeXHUTe
cbeamHeHna. CBOMCTBATA HAa aTOMMUTE HA XUMUYHUTE E/IEMEHTU U TEXHUTE CbeAMHEHWA ca pasriegaHu no
rpynu oT nepuMoamyHaTa CMCTeMa, KaTo e crnaseHa NnociefoBaTeNHOCTTa B U3rpakaaHeTo Ha eNekTpoHHaTa
068MBKa. JTabopaTopHUTE YNPAXKHEHMSA BK/IKOYBAT TEMWU OT JIEKLMOHHWUA KypC, CBbP3aHW C MoJlyyaBaHe U
u3cnefBaHe Ha CBOMCTBAaTa Ha XMMWYHUTE CbeAMHEHMA, KaKTO W U3paBHABAHE Ha YypaBHEHWA Ha
OKMC/IUTENHO-PEAYKLMOHHM NPOLLECH, ONpeaenaHe Ha NPOAYKTUTE Ha peaKkumsaTa Npu M3BECTHU U3XOAHM
Beuwiectsa U U34NUCneHmAa no XMMmM4HM ypaBHeHUA.

A/NeKuyuu no 06wa n HeopraHuuHa xumma Il vacrt

Tema yacose
Bodopod 2
Obwa xapaKTepucTMKa Ha BogopoaHus atom. CBOWCTBA Ha MNpOCTOTO  BELLECTBO.
PasnpocTtpaHeHue. lMonyyasaHe. CbeanHeHUA Ha Bogopoaa. MpunoxeHue.

1 2pyna Ha nepuoduyHama cucmema 2
Nutni (Li), Hatpuia (Na), Kanuii (K), Pybuamii (Rb), Uesnit (Cs), PpaHumin (Fr)

Obuwa xapaKTepucTMka Ha atomuTe. CBOMCTBA Ha NpOCTUTE Bel,ecTBa. PasnpocTpaHeHue.
MNonyyaBaHe. XMMNYHU CbeguHeHunA. [TpunoxeHune.

2 2pyna Ha nepuodu4Hama cucmema 2
Bepunuii (Be), MarHesuit (Mg), Kanuuit (Ca), CtpoHumii (Sr), Bapwii (Ba), Paguii (Ra)

Obwa xapaKTepuUCTMKa Ha aToMWUTe Ha XMMWYHUTE enemeHTUM. CBOWMCTBA Ha npocTuTe
BellecTBa. PasnpocTtpaHeHue. MNonyyaBaHe. XUMUYHU CbeguHeHuA. NpunoxeHue.

13 2pyna Ha nepuoduyHama cucmema 4
Bop (B), Anymunnuii (Al), Fanuia (Ga), Unguia (In), Tanuia (TI)

063 XxapaKTeEPUCTUKA HA aTOMUTE Ha XUMUYHUTE eIEMEHTH

bop. 0O6wa xapakTepucTMka Ha 6opHuMA atom. CBOMCTBAa Ha NPOCTOTO BELLECTBO.
PasnpocTpaHeHue. MonyyasaHe. CbeamHeHUs Ha 6opa. MpunoxkeHue.

Anymuuuia (Al), Tannin (Ga), Uuanin (In), Tanuii (TI). Obwa xapaKTepUCTUKa Ha aToOMUTE Ha
XMMUYHUTE enemeHTU. CBOICTBA HA MpOCTMTe BewecTBa. PasnpoctpaHeHue. Mony4yasaHe.
XUMUYHU cbegnHeHuna. [punoxeHune.

14 2pyna Ha nepuoduyHama cucmema 4
Bbrnepog, (C), Cunnumit (Si), Fepmannit (Ge), Kanait (Sn), Onoso (Pb)

O6w,a xapaKTePUCTUKA HA aTOMUTE Ha XUMUYHUTE €IEMEHTH

Bvenepod. Ob6LLa xapaKTepUCTMKa Ha BbraepoaHua atom. CBOMCTBA Ha NPOCTOTO BELLECTBO.
PasnpoctpaHeHue. NMonyyaBaHe. CbeanHeHMA Ha Bbraepoaa. MpuaoxkeHue.

Cunuyuli (Si), Fepmaruli (Ge), Kanatli (Sn), Onoso (Pb). CBolicTBa Ha NpOCTUTE BeLllecTBa.
PasnpocTtpaHeHue. [MonyyaBaHe. XUMUYHU CbeauHeHuA. MpunoxkerHue.

15 2pyna Ha nepuoduyHama cucmema 5
A30T (N), ®ocdop (P), ApceH (As), AHTUMOH (Sb), BucmyT (Bi)




O6u.|,a XapPaKTeEPUCTUKA HA aTOMUTE HA XUMUYHUTE ENNEMEHTHN.

Aszom (N). CBolicTBa Ha NpPOCTOTO Bew,ecTBO. PasnpoctpaHeHue. MonyyaBaHe. XMMWYHMU

cbeauHeHua. lNMpunoxkeHume.
®ocepop (P), ApceH (As), AHmumoH (Sb), bu

cmym (Bi)

CBoiicTBa Ha npoctute BewecTBa. Pa3I'IpOCTpaHEHMe. I'IonyanaHe. XMMUYHU CbeguHeHuA.

MpunoxxeHue.
16 2pyna Ha nepuoduyHama cucmema
Kucnopog, (0), Capa (S), CeneH (Se), Tenyp

(Te), Mononuit (Po)

Kucnopoo (0). CeolicTBa Ha NPOCTOTO BelllecTBo. PasnpoctpaHeHue. NMonyyasaHe. CbeaguHEHUA

Ha Knucaopoaa. anﬂO)KEHMe.

Capa (S), CeneH (Se), Tenyp (Te), Mononuli (Po)

CsoiicTBa Ha npocTuTe BewectBa. Pasnp
Mpunoxexue.
17 epyna Ha nepuodu4yHama cucmema

ocTpaHeHue. [MonyvyaBaHe. XMMWUYHU CbeaUHEHMUA.

dnyop (F), Xnop (Cl), Bpom (Br), Mog, (1), ActaT (At)

®nyop (F). CBoiicTBa Ha MpPOCTOTO BeLLecTBO. PasnpocTpaHeHwue.

cbeanHeHua. NpunoxeHue.

Xnop (Cl), Bpom (Br), Kod (1), Acmam (At)
CeoiicTBa Ha npocTuTe BeliecTsa. Pasnp
MpunoxkeHue.

lpexodHu enemeHmu

MonyyaBaHe. XMMWYHM

ocTpaHeHue. [lony4vaBaHe. XMMUYHU CbeguHeHuA.

Ob6uia xapaKTepucTUKa U 0COBEHOCTM Ha npexoaHuTe enemeHTn oT 1, 2P 1 3™ npexoaeH

pen.

6 2pyna Ha nepuoduyHama cucmema
Xpom (Cr), MonnbaeH (Mo), Bondppam (W)
Obula XapaKTepUCTMKA HA aTomMuTe Ha
BellecTBa. PasnpoctpaHeHue. MNonyyasaHe
7 2pyna Ha nepuoduyHama cucmema
MaHraH (Mn), TexHeuwnit (Tc), PeHuii (Re)
Obula XapaKTepUCTMKA HA aTomMuTe Ha
BelLecTBa. PasznpocTtpaHeHue. MonyyasaHe
8 2pyna Ha nepuoduyHama cucmema
*ennaso (Fe), Pytenunit (Ru), Ocmuii (Os)
O6bwa xapaKTepucCTMKa Ha aTtoMuTe Ha
BellecTBa. PasnpocTtpaHeHue. MonyyasaHe
9 epyna Ha nepuoduyHama cucmema
Ko6anT (Co), Poanit (Rh), Upnauii (Ir)
Obwa xapaKTepuCTMKa Ha aTtomMuTe Ha
BellecTBa. PasznpocTtpaHeHue. MonyyaBaHe
10 e2pyna Ha nepuodu4yHama cucmema
Huken (Ni), Nanaguin (Pd), MnaTtuna (Pt)
O6wa xapaKTepuCTMKa Ha aTtoMuTe Ha
BellecTBa. PasnpocTtpaHeHue. MonyyaBaHe
11 2pyna Ha nepuoduyHama cucmema

Meg, (Cu), Cpebpo (Ag), 3naTo (Au)

O6wa xapaKTepuUCTMKa Ha aTtomMuTe Ha
BelLecTBa. PasnpocTtpaHeHue. MonyyasaHe
12 2pyna Ha nepuoduyHama cucmema

UunHK (Zn), Kagmuii (Cd), neak (Hg)

XUMUYHUTE enemeHTU. CBOMCTBa Ha

. XUMUYHU cbeguHeHuna. [punoxeHune.

XUMUYHUTE enemeHTU. CBOMCTBa Ha

. XMMUYHU cbeanHeHunA. MNpunoxeHue.

XMMUYHUTE enemeHTU. CBOMCTBA Ha

. XUMUYHU cbeauHeHunA. [punoxxeHue.

XMMUYHUTE enemeHTU. CBOWMCTBA Ha

. XMMUYHU cbeanHeHuA. MNpunoxeHue.

XUMUYHUTE enemeHTU. CBOMCTBA Ha

. XMMUYHU cbeanHeHuA. MNpunoxeHue.

XMMUYHUTE enemeHTU. CBOMCTBA Ha

. XUMUYHUN cbeauHeHuna. [punoxxeHue.

npoctuTe

npoctuTe

npocrtute

npocrurte

npocrtute

npocrurte



Obwa xapaKTepuUCTMKa Ha aToMuUTe Ha XMMWYHUTE enemeHTU. CBOWMCTBA Ha npocTuTe
BewecTBa. PasnpocTtpaHeHue. NonydyasaHe. XMMWYHU CbeguHeHUA. [punoxeHune.
Konoksuym Bbpxy 50% oT yuebHuA matepuan
Konokeuym Bbpxy 50% ot yueb6HMA maTepuan
06w, 6poit yacose: 45
dopmMu Ha TEKYLY, KOHTPON BbPXY NEKLMOHHUA MaTepuan:
| Konoksmym Bbpxy 50% oT yuebHuMA maTepunan
MpoBexaa ce npe3 7-ma ceamuLLa OT cemecTbpa
Il Konoksuym Bbpxy 50% ot yuebHMA maTepman
Mposexaa ce npe3 15-ta cegmumua oT cemectbpa

B/ YnpaxHeHua no O6wa u HeopraHuuHa xumusa |l vacr
Tema yacose

Tema I. 4
PewasaHe Ha 3ada4u
YpaBHEHUA Ha OKUC/IUTENHO-PEAYKLMOHHN NpOLLEeCcH
Buaose OKMCAUTENHO-PeaYKUMOHHM PeaKkLmm
EkcnepumeHmanHa yacm
MpeuncreaHe Ha BeLLecTBa
1. [lpeuncrtBaHe Ha Kanues auxpomart K,Cr,07 upes npekpucrannsauyma
2. [MpeuncreaHe Ha HaTpues xnopug NaCl upes cmaHa Ha pa3TBopUTENA
3. [MpeuncrtBaHe Ha HaTpues xnopua NaCl ypes nsconsaHe
4. TpeyuncTtBaHe Ha Mog |l upes cybanmauma
Tema ll. 4
PewasaHe Ha 3a0a4u
YpaBHEHUA Ha OKUC/IUTEIHO-PEAYKLMOHHN NpoLLecH
PenykTopu:
1. MpocTtn BewecTBa
2. Xvapunan Ha alkasHUTE U anKano3eMHU MeTanu
ExkcnepumeHmanHa yacm
1 w1 2 rpyna Ha lNepnogmnyHaTa cmcrema
1. BsammopencTeue Ha HaTpuUi ¢ Boga
CsolicTBa Ha HaTpueB xuapokeng NaOH
CsolicTBa Ha HaTpueB nepokcmg Na0;
B3avmopencTsme Ha marHesui ¢ Boga
CsolicTBa Ha bapues nepokcug BaO;
B3anmopencTeme Ha marHesumi ¢ pa3TBOp Ha aMOHWEBA CO
Tema lIl. 4
PewasaHe Ha 3ada4u
YpaBHEHUA Ha OKUCIUTENIHO-PEAYKLMOHHN NPOLLecH
Penyktopum
MOoHM Ha MeTann B HM3LWATa UM CTeneH Ha OKUCAEHMe
ExkcrnepumeHmanHa yacm
13 rpyna Ha lMepunogmyHaTta cuctema
1. XMMWYHM CBOMCTBA Ha anymuHuii Al
MonyyasaHe n cBoncTea Ha anymuHmes(lll) xsuapokena Al(OH)s
Xnaponumsa Ha anymuHMeBsn conu
Mony4yaBaHe Ha anymuHues cyndat—kanmes cyndat-soaa (1/1/24)
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Tema IV.
PewasaHe Ha 3a0a4u
YpaBHEHWA HA OKUC/IUTENHO-PEAYKLMOHHN NpoLLecH
OkrucanTenn n pesykTopm
CbeauHeHus Ha Pb(IV) n C(II)
ExkcnepumeHmanHa yacm
14 rpyna Ha lNepunogmyHaTta cuctema
1. W3cnepBaHe Ha cBolicTBaTa Ha 01080 Pb.
1.1 OTHacAHe Ha 010BO Pb KbM paspeneHn KUCeNHU
1.2 OTHacsAHe Ha 010BO Pb Kbm 0CHOBHUM xnapokcnan
2. CvepuHeHus Ha Pb(ll)
2.1.MNonyyaBaHe Ha onoBeH(ll) xuapokecng Pb(OH), u nscneasaHe Ha HerosuTe
CBOWCTBA
2.2.MonyyaBaHe Ha MasIKo Pa3TBOPUMM CbeanHeHus Ha Pb(ll)
2.2.1. MonyyaBaHe Ha onoBeH xpomaT PbCrO,
2.2.2. MonydyaBaHe Ha on0BeH KapboHaTt PbCO3
3. CobeauHeHus Ha Pb(IV).
3.1. NonyyaBaHe Ha onoseH(IV) okecna PbO,
3.2. OKMcAuTEeNHM cBoKcTBaA Ha osioBeH(IV) okeua,
3.2.1. OkucneHmne Ha Mn% no Mn’* B Kucena cpega
3.2.2. Okucnenme Ha Cr¥* go Cr® B ankanHa cpepa
Tema V.
PewasaHe Ha 3a0a4u
YpaBHEHWA HAa OKUC/IUTENHO-PEAYKLNOHHN NpoLLecH
OKkucnutenn n peayktTopm
CbeaMHeHNs HA a30Ta, B KOUTO TOM € B MeXAUHHA CTEMNEH HA OKUC/IeHne
ExkcnepumeHmanHa yacm
15 rpyna Ha lNepuoguyHaTta cmctema
1. MMony4yaBaHe Ha a3oT

2. [ony4yaBaHe Ha aMOHAK
3. XMMWYHUM CBOMNCTBA HA aMOHSIK
4. TMMonyyaBaHe U XMMWYHWN CBOMCTBA Ha a30TUCTA KMCENMHA
5. XMMWYHM CBOMCTBA Ha pa3peaeHa a30THa K1cennHa. Hutpatu
6. [lonyyaBaHe Ha ManKkopastBopumm pocdaTtu
Tema VI.

PewasaHe Ha 3a0a4u
YpaBHEeHMNA Ha OKUCIUTENHO-PEAYKLUNOHHN nNpoLecu
OkucnntTenn n pefyKTopu:
1. BogopogeH nepokcua,
2. CbeiMHEHMA Ha cApaTa, B KOUTO TA € B MEeXANHHA CTeNeH Ha OKUCneHne
ExkcnepumeHmanHa yacm
16 rpyna Ha MNepuoaunyHaTa cuctema
1. OKuCAUTENHO-PeayKUMOHHM CBOMCTBA Ha BoAopoAeH nepokeng H,0;
2. [ony4aBaHe Ha MaJsiIko PasTBOPMMM cyNdUAN U U3CNeaBaHe Ha Pa3TBOPUMOCTTA
UM B KNCENINHU

3. OrtHacAHe Ha MmeTann KbM paspeneHa capHa KnucenmHa H,SO,
4. KauecTBeHM peakumm 3a cyndputHu SO3%~ 1 cyndpatHmn SO4%~ 11oHM
5. PeayKUMOHHM CBOMCTBA Ha HaTpueB TMocyndat Na,S;03
6. OKMCAUTENHM CBOMCTBA Ha nepoKkenamcyndaTHMA MOoH S,0s%
Tema ViII.

PewasaHe Ha 3a0a4u
YpaBHEHUA Ha OKUCIUTENHO-PEeAYKLMOHHM NpoLecH
Be3KkncnopoachbabpiKalLM KUCENMHM HA XaNOreHHUTE eIeMEHTU U TEXHUTE COJU
3adasaHe Ha memu 3a Kypcosa paboma. Paboma ¢ Hay4Ha aumepamypa
1. VYKasaHue 3a M3BbpLIBAHE Ha bubanorpadcka cnpaBka
2. OnpegensHe Ha uen M 3a434M Ha NPUMeEPHOTO U3cneasaHe B ob6aacTTa Ha



HeopraHM4YHaTa XMMuA
3. UwuTupaHe Ha Hay4yHa nAuTepaTypa
Tema VIII.
PewasaHe Ha 3a0a4u
YpaBHEHUS Ha OKUC/IUTENHO-PEAYKLUNOHHN NpoLecu
Okucautenun:
1. MpocTtn BewecTBa
2. CvepguHeHua Ha Cr(VI)
ExkcnepumeHmanHa yacm
51 6 rpyna Ha lNepuoanyHaTa cuctema
1. Peaykuma Ha cbeguHeHUsTa Ha BaHaaMi V ¢ HacueHTeH Bogopoa H
Mony4yaBaHe HAa MaNKOPA3TBOPMMM BaHAZATH
MonyyaBaHe u cBoncTBa Ha xpomeH(lll) xngpokema, Cr(OH);
CsoiicTBa Ha Kanues guxpomat K,Cr,07
Okucnenune Ha SOs?™ go SO4%*
Okucnenmne Ha 21" go |,
Mony4yaBaHe Ha MaNKO PA3TBOPUMM XPOMATU N AUXPOMATH
MonyyaBaHe Ha Kanues cyndaT—-xpomeH cyndpat-soaa (1/1/24)
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Tema IX
PewasaHe Ha 3a0a4u
YpaBHEHUA Ha OKUCUTENHO-PEAYKLMOHHM NPOLLEeCcH
Okucnutenu:
1. Npoctn BewecTsa
2. KncnopoacbabprKallly KUCEANHU U TEXHU COMN
EkcnepumeHmanHa yacm
7 rpyna Ha lMepnoanyHaTa cuctema
1. MNonyyaBaHe M XMMUYHW CBOMCTBA Ha MaHraHos(ll) xuapokecng Mn(OH),
2. TepMW4YHO pasnaraHe Ha Kanmes NepMaHraHar
3. BnuAHuMe Ha cpepaTa BbPXY OKUCAUTENHUTE CBOMCTBA Ha
nepmaHraHaTHus MoH
4. OkucantenHu ceoictea Ha maHraHos(VII) okena Mn,07
5. [MonyyaBaHe 1 cBOMCTBa Ha MaHraHos(ll) cyndng MnS
Tema X.
PewasaHe Ha 3a0a4u
YpaBHEHUA Ha OKUC/IUTEIHO-PEAYKLMOHHN NpoLL.ecH
Okucnutenu:
1. Bogopop, B cTeneH Ha okucneHue (1)
2. MloHu Ha meTann BbB BUCLLIATa MM CTENEH Ha OKMCNeHMe
ExcnepumeHmasnHa yacm
8 rpyna Ha lNepuoanyHaTta cuctema
1. Bsanmopencteue Ha Kenaso Fe ¢ pa3peaeHu KUCENNHU

2. XapaktepHu peakuuu 3a Fe(ll) n Fe(lll)
3. MMonyvaBaHe 1 cBOMCTBaA Ha XeneseH(ll) xugpokeng Fe(OH),
4. PeayKUMOHHM cBoWcTBa Ha Fe(ll)
5. [Mony4aBaHe u cBoMcTBa Ha eneseH(lll) xuapokeng Fe(OH)s3
6. OkucnutenHu ceoiictea Ha Fe(lll)

Tema XI

PewasaHe Ha 3a0a4u

M34mcneHnsa No XMMUYHK ypaBHEHUA

EKcriepumeHmasnHa yacm

9 rpyna Ha lNepuoanyHaTta cuctema
1. XMMMYHM cBOMCTBA Ha KobanT Co
2. MMonyuasaHe u cBocTBa Ha Kobantos(ll) xuapokena Co(OH);
3. [MonyyasaHe Ha KobanToB KapboHaT xekcaxmgpat CoCOz*6H.0



4. TMMony4yaBaHe Ha Kanues TeTpaTnoumnaHnaokobantat(ll) K2[Co(SCN)a]
Tema XII. 4
PewaeaHe Ha 3ada4u
M3umncneHma No XMMUYHW ypaBHEHNA
ExkcnepumeHmanHa yacm
10 rpyna Ha MNepunoaunyHaTa cuctema
1. XuMWYHM cBOMCTBA Ha HUKen Ni
2. TMonyyasaHe u cBoncTBa Ha HMKenoB(ll) xngpokeng Ni(OH);
3. [MonyyaBaHe u cBoMcTBa Ha HMKenoB(ll) kapboHaT NiCO3
4. TMony4yaBaHe Ha amoHMeB cyndaT-HMKenos cyndpaT-soaa (1/1/6)
(NH4)2S04¢NiSO4¢6H,0
Tema XlIl. 4
PewasaHe Ha 3a0a4u
N3uncneHma no XuMu4Hu ypasHeHns. 0606wmTenHn 3agaum
EkcnepumeHmanHa yacm
11 rpyna Ha MNepnoaunyHaTa cuctema
1. NonyyaBaHe u cBolicTBa Ha meaeH(l) okema Cu.O
MonyyasaHe Ha meaeH(l) xngpokeng CuOH
MonyyasaHe Ha meaeH(Il) okeng CuO
Mony4yaBaHe u cBoncTBa Ha meaeH(ll) xuapokena Cu(OH);
. MNonyyaBaHe Ha ocHoBeH MeaeH KapboHaTt (CuOH),CO3
Tema XIV. 4
PewasaHe Ha 3a0a4u
MN3uncneHma no XuMu4Hu ypasHeHns. 0606wmTenHn 3agaum
ExkcnepumeHmanHa yacm
12 rpyna Ha NepuoanyHaTta cuctema
1. XMMWYHM CBOMCTBA Ha UMHK Zn
2. [MonyyaBaHe u cBOWCTBA Ha UMHKOB(II) xuapokema Zn(OH),
3. MNonyyaBaHe Ha amoHMeB UMHKoB pochat NHsZnPO,
4. MMony4asaHe Ha kagmues(ll) xugpokema Cd(OH):
Tema XV. 3awuma Ha Kypcosama paboma 4

“oR W

06wy, 6poit yacose: 60
B/ CamocToATenHa NoAroToBKa:

CtypeHTMTe TpA6GBa Aa ce 3aMo3HAAT CaMOCTOATE/NIHO C MNPeaCcTOALLOTO /1abopaTopHO yhpajkHeHue: B
TEOpPeTMYEH acMeKT - 33 CbLWHOCTTA HA 3HaHWATA, KOMTO Ca B OCHOBATa Ha ONUTUTE, B METOAMYHO
OTHOLLEHME - 33 XMMMWYHUTE onepaumu, HeobxoguMK 3a TAXHOTO M3NbiHeHue. OcobeHo BHMMaHWeE e
OTAENEeHO HAa CaMOCTOATE/NIHATa MOATrOTOBKA Ha CTYAEHTUTE 3@ MOCOYEHUTE B JNIEKUMOHHUA Kypc
KOJIOKBMYMM, KaKTO M 3a HanucBaHeTO Ha KypcoBa paboTa no MHAMBMAYaNHO 3ajafeHa Tema OT
HeopraHu4yHaTa xMmua. B camoctoaTenHaTa cu paboTa, CTyAeHTUTe ce nogrnomaraT C KOHCyaATauuu oT
NEKTOPa Ha Kypca M pbKoBOAMTENA HA NabopaTopHUTE yNpaXKHeHUA.

bubnvorpadusa
Asmop 3aanasue UN3zdamencmeo FoduHa
NMnosanBCKO
A.Jnmntpos HeopraHunyHa xumua Il yact YHUBEPCUTETCKO 1998
n3[aTencTBo
YU ,,CB. KnumeHTt
[.Na3apos " 2006
HeopraHnyHa xumus OxpuAacku
MNnosanBCcKoO
P.Menosa, A.AnmntpoB 1 PbKOBOACTBO 33 1abOPATOPHM yNparKHEHUA
/AL P A PaTophuyrp YHUBEPCUTETCKO 2003
ap. No HeopraHMYyHa XMMmuA
n3[aTencTBo
B./lekoBa, K.aBa308, PbKoBOACTBO 32 peluaBaHe Ha 3a434M no MNnosanBCcKo 2008
A.Jumutpos 06bLwa 1 HeopraHMYHa XMMUS YHUBEPCUTETCKO


http://www.bgbook.dir.bg/search.php?keyword=%D0%A3%D0%98%20%D0%A1%D0%B2.%20%D0%9A%D0%BB%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%20%D0%9E%D1%85%D1%80%D0%B8%D0%B4%D1%81%D0%BA%D0%B8&by=publisher&space=and
http://www.bgbook.dir.bg/search.php?keyword=%D0%A3%D0%98%20%D0%A1%D0%B2.%20%D0%9A%D0%BB%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%20%D0%9E%D1%85%D1%80%D0%B8%D0%B4%D1%81%D0%BA%D0%B8&by=publisher&space=and

n3[aTencTeo
K [aBazos MepuoanyHa cnctema Ha XMMUYHUTE Jataman-Espona 2010
efleMeHTun 004, Codus
AKkageMun4yHo
HomeHKpaTypa No HEOPraHWYHA XMMMUA. n3[aTencTeo
X b . 2009
pucro banapes (pea,) Mpenopbku Ha IUPAC 2005 "Mpod. MapuH
OpuHos”, Codus
O.Wpatisep, MN.3TKMHC HeopraHunyeckaa xumma Tom 2 »Munp”, Mocksa 2004
B ”
H.AxmeToB 06wan 1 HeopraHMYyeckas XMmus »DbILIAA WKONE™, 2003
MockBa

nlIaHVIpaHM yqe6HM AeﬁHOCTM n MeToaun Ha npenogasaHe

KypcbT no O6uwa 1 HeopraHuyHa xmmua |l yact BKAOYBA NEeKUMU U NabOpPATOPHU YNpParKHEHUSA.
JlekunmnTe BKAOYBAT TEOPETUYHU ODACHEHMA W BBMNPOCKM OT CTyaeHTuTe. JlabopaTopHuTe ynparkKHeHMA
O6bwa n HeopraHuyHa xumua |l yYact ca 3agbmkuTenHu. Te BKAOYBAT pellaBaHe Ha YpPaBHEHWS Ha
OKUCNIUTENHO-PEAYKLUMOHHN  MPOLECU, U3UYMCAEHMA MO  XUMWUYHM  YypaBHEHMUA, o0OACHeHMe Ha
eKCnepuMeHTaIHUTE 334341, CAMOCTOATENIHO M3MbJAHEHME HA eKCNePUMEHTANIHMUTE 33434M, 06CbKaaHe U
aHanM3 Ha NonayyYeHUTe pesyaTaTh. PbKoBOAUTENAT Ha flabopaTopHUTE yrnparKHEHMA Cb3AaBa YC/10BMA 3a
aKTUBHO y4yacTue Ha CTyAeHTUTe B MpoLeca Ha pellaBaHe Ha 3a4a4u, 3a ob6cbKaaHe 1 0bobLieHue.

MeToau U KpUTepumn Ha oueHABaHe

B pamkute Ha yyebHaTa nporpama ca BK/KOYEHM ABa KOJIOKBUYMa BbPXY JIEKUMOHHMA Kypc.
TeKylMAT KOHTPO/M MMa 3a Lesn Oa MPoBepu CTerneHTa Ha YCBOsiBaHe Ha MpenogaBaHUs JIeKLMOHeH
MaTepuas, KakTo M Jda CTUMy/AMpa MOCTOAHCTBOTO B CaMOCTOATE/HATa MOArOTOBKA Ha CTyAeHTUTE B
TEOPETUYHO M METOANYHO OTHOLIEHME.

OucumnanHaTta NPUKAYBA C NUCMEH U3NKUT. KpaiHaTa oueHKa no AucuuMnanHaTa ce popmumpa ot 3
KOMMOHEHTA: 1) Pe3ynTaT OT TeKyL, KOHTPOJ1 BbpPXY NEKUMOHHUA MaTepuan, 2) Pe3ynTaT oT 3awmTaTta Ha
KypcoBaTa paboTa 1 3) Pesyntart oT nUcmeHus u3nut. CTyAeHTU, YUUTO Pe3ynTaTi No KOMMOHeHTH 1) 1 2) e
OTtanueH 6, Nosy4aBaT KpaliHa oueHKa no gucumnamHaTa OTanyeH 6.

OueHkaTta no O6uwa 1 HeopraHu4yHa xumus |l yacT ce U3umcnnaBa no cnegHaTa popmyna:

25% OT oueHKaTa Ha KOMMoHeHT 1) + 10% OT oueHKaTa Ha KOMNOHEHT 2) + 65% OT oueHKata Ha
KOMMNOHEHT 3).

CTyaeHTUTe MmaT npasBo gda ce MHpopmupaT 3a pesynTaTute oT NMUCMEHUTE cu paboTm n aa ce
3aMo3HasAT C MOTMBUTE 3a NOCTaBEHaTa OLEHKa.

Bcuukn nucmeHn paboTu OT TEKYLL, KOHTPOJT U M3MNUTa Ce CbXPaHABaT B NPOAb/MXKEHME Ha 1 roanHa

OT AaTaTa Ha NpoBeXadaHe Ha CEMECTPUATHUA U3NUT.

E3uK Ha npenopgaBaHe

bbarapcku

U3roTsun onucaHMeTo

pou,. a-p BaHa Jlekosa
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YYEBHAIPOITPAMA

| dakynrer |

XUMUYECKH

| Kartegpa |

O6wwa 1 HeopraHUYHa XMMMUA C MeTOAUKA Ha 0byyeHMeTo No XMmus

| NMpodecnoHanHo HanpasneHue (Ha Kypca) |

4.2 XuMU4ecKun Hayku

| Cneumnannocr |

MeauumHcka xumus (pegoBHO obyyeHme)

OMUCAHUE

| HanmeHoBaHMue Ha Kypca |

BbuoHeop2aHUYHA xXumus

| Koa Ha Kypca |

|Tun Ha Kypca |

3agbnxkuteneH

| PaBHMuLe Ha Kypca (OKC) |

bakanasbp

| FoamHa Ha obyuenne |

BTOpa

| Cemectbp |
\%

| Bpoii ECTS kpeguntn |
6

| MUme Ha nekTopa |

Jou. a-p Neta MapunHosa

|yqe6|-m pe3ynTaTti 3a Kypca no buoHeopraHUyHa Xumus |




AHoOTaLMA

BuoHeopraHMYyHaTa XMMMA, KaTo 4YacT OT HeopraHWYyHaTa XMmuA, e 0b1acT OT XMMUATA,
KOATO M3cneaBa poaATa Ha OTAE/NHU XMMWYHM €NEMEHTU B KMBATa Npmpoaa. Ta Bb3HUKBA npes
BTOpaTa MNoO/IOBMHA Ha XX B. B MNpeceyHaTa TOYKa Ha buonormaTta, XMmuaTta, MeguuMHaTa,
bnoxummaTa, monekynapHata buonorma n gp. Tpabea aa ce otbenexn, 4e GBMOHeopraHMYHaTa
XMMUA e BUA "MocT" mexay HeopraHuMyHaTa Xumua n buoxmmmaTa. OcBeH ToBa 6MOHEOPraHMYHaTa
XMMMA CbyeTaBa [fBe OCHOBHM HANpPaBNAEHUA. WU3CNeABaAaHETO Ha MNPUPOAHU CbeaUHEHUA,
CbAbPrKaLLM HEOPraHMYHWN €IEMEHTU, N BbBEXAAHETO Ha MeTasIHM MOHWU B BMONOTMYHUTE CUCTEMM
KaTo COHAMW, U3KYCTBEHW CyOCTPATU M IeKapCTBEHM NpenapaTu.

Llenta Ha gucuunanHata buoHeopraHuyHa xumua e aa oboratv 3HaHUATA Ha CTYAEHTUTE 33
XUMUYHUTE eNeMeHTH, PasnpocTpaHeHn B buocdepata Kato 4acT oT reocdeparta. Te uwe ce
3aMo03HasAT C KnacuduKaumumte Ha bOuoenemeHTUTE U PoJATa, KOATO WU3MbAHABAT B MKUBUTE
opraHM3amm (pacTeHus, KMBOTHM, YoBeK). Ha cTyaeHTUTe we ce paskpue MexaynpegmetHaTa
BPb3Ka MEXAy TakuBa AMCLUMNAMHU KaTO HeOopraHuyHa Xumua, buoxmmusa, mukpobuonorus,
TOKCUKosorua, dapmauma, pusmonornsa, dusnka n 6rUoHeopraHuyHa xmumus. Lle ce 3ano3HasAT ¢
MaKpO- M MUKPOENEMEHTUTE, KOUTO MpUTEXaBaT OMONOTNMYHA aKTMBHOCT M yyacTBaT B
OCbLLECTBABAHETO HA XM3HeHUTe npouecu. LLe nsyyat mmkpoenemeHTUTe, KOUTO Noa popmaTa Ha
MOHM y4yacTBaT B CbCTaBa Ha peamua eH3umu (LMTOXPOMM, KaTanasa 1 4p.), BUTaMuHK (BUTaMuKH Bi2
- UMaHKoBaNaMMH) 1 XOPMOHU (TPUNOATUPOHUH UAN T3 U TUPOKCUH unm T4 n ap.), Tbit KaTo Tesn
€/1EMEHTU Ca OT MU3K/KUNTE/THA BAXKHOCT 32 K/I€TbYHMA MeTabo/In3bM U HAKOW BaXKHU QYHKLUKN Ha
TANOTO.

OcBeH TOBa CTyAeHTUTE LWe noayyat MHGOoOpMaLUs 33 XPaHUTE/THU U3TOYHULMK, Boratn Ha
CbOTBETHUTE MaKpPO- W/MNM MUKPOENEMEHTU, BAU3ALLM B CbCTaBa Ha peaumLa XpaHu NPeaANMHO OT
pacTUTeNneH U XMBOTUHCKM NPOM3XOA, KOETO Le paswunpu ceetorniega Mm 3a 34paBOCAOBHOTO U
pa3sHoobpa3Ho xpaHeHe. Llle ce 3ano3HaAT ¢ NPENOPbUYNTENHUA AHEBEH NPUEM Ha HAKOM MAKpPO- U
MUKpoenemeHTn. LLle nmaTt Bb3MOMKHOCT Aa ce MHOOPMMPAT 338 TOKCUUYHOCTTA Ha HAKOM XMMUYHMU
€/1eMEHTN, KAKTO U 33 HAKOM NEeKapCTBEHM MpenapatM Ha OCHOBaTa Ha GMOMIOrMYHOAKTUBHMU
KOOPANHALMOHHN cbeguHeHMsA. LLle obopmAT 1 pa3BuAT eaAnH MUPOres, KOUTO LLE I'M HaCoUYM KbM
BOAEHE HA 340aBOCNOBEH HAaUYMH HA }KUBOT, OCUTYpPABALL, Mb/IHOLLEHHOTO MM CbLLECTBYBAHE.

KomneteHuuun
YcnewHo 3aBbplimnanTe oby4yeHMeTo No Tasm UCUUNANHA:
1. Llje 3Haam:.

Mpu3Haum 3a yeTupu Knacudukauum Ha buoenemeHTUTE;

3HayeHMeTo Ha 25 XMMUYHU eNeMEHTU 3a KUBUTE OPraHU3MMU;

TOKCMYHOTO AENCTBUE HA MOHU Ha HAKOU XMMUYHU €/1IEMEHTU BbPXY }KUBUTE OPraHn3MMU,;
MPUNOXKEHNETO HA XMMMYHU CbEAMHEHWA HA HAKOW 6uoenemeHTM B MeguuMHaTa,
cTomarosioruaTa, B 6uta u B Apyrn obnactu.

2. e moezam:

VVYYVY

» [a onucBaT KOHKpeTHU 6uoenemeHTM U OMONOrMYHOTO UM  Bb3AENCTBME BbLPXY
6MONOrMYHU CUCTEMWN, OCOBEHO — BbPXY YOBELLKUA OPraHN3bM; TAXHOTO 3HaYEHMe.

» [la npunaraT 3HaHMA N0 BUOHEOPraHMYHA XMMUA NPU M3yyaBaHe Ha OpraHMYHa XUMUA U
Ha buoxumums;

» [la u3rpagat B exkeJHEBMETO CU MO-3/4paBOCN0BEH HaUYMH Ha }MUBOT.

| HauuH Ha npenopaBaHe

AyautopHo: 60 u. M3sbHayautopHo: 120 u.
o Jlekumm (30 yaca) e CamocToATeHa NOAFOTOBKA
e JlabopatopHu ynpaxHeHus (30 vaca) e KypcoBa paborTa

e KoHcynTaumu



MpeaBapuTenHn M3NCKBaHUA (3HAHUA U YMEHUA OT NPeAXoAHOTO obyyeHue)

3a4bNXKUTENHO M3UCKBAHE e CTYyAEeHTUTE Aa ca M3y4daBaaum yyebHute ancumnanmHm no OCHOBU Ha
XMmuaTa, HeopraHuyHa xumus, KnetbyHa 6uonornsa, AHaAnUTUYHA Xxumus, OpraHnyHa xumms — |
yact, AHaTOMUA N GM3MONOMMA Ha YOBEKA, @ KATO CbMbLTCTBAWM Kypca ga m3ydasaT OpraHu4Ha
xumma — Il yact 1 UHCTpyMeHTaneH aHanms.

MpenopbyaHu M36Mpaemm NPOrpamHN KOMMNOHEHTH

BronorMyHoaKkTMBHMU KOOpPANHAUNOHHKU CbeaAUNHEHWUA, Ho:v\eHKnaTypa Ha HEOpraHU4yHwuTE
cbeanHeHuaA, NpunoxeHne Ha pagnoakTUBHUTE UHANKATOPM.

|TEXHW-IeCKO ocurypsaBaHe Ha obyyeHueTo

> KomnioTbp n myntumeamneH npoeKkTop

|Cb,qbpma|-me Ha Kypca

M3BecTHO e, ye cBOMCTBATA Ha efNeMeHTUTe (CTeneH Ha OKUCNEeHME, KOOPAUHALMOHHO YMCNO U
Ap.), KOUTO enemeHTUTE NpoaBABaT B buochepaTa, YECTO Cce PasNMyaBaT OT Te3n, KOUTO NPoABABaT
B reocdepata. MHOro BaxHM HBMONOTMYHM NPOLLECU MPOTUYAT C Yy4aCTUETO HAa MeTa/lHU MOHU —
AvwaHe, poTocnHTesa, NpesaBaHETo Ha HEPBHUTE UMNYACKU, PeanLa MeTaboNnTHN NPeBpPbLLAHMUA,
MYCKY/THM CbKpPaLLEHMA, @ CbLLO U 3aLuMTaTa OT TOKCUYHU U MyTareHHM Bb34encTeua n ap. UmeHHo
nopagu To3u NpuYMHa ocobeHo BHMMaHWe BHX oTaens Ha ponsTa Ha enemeHTUTe (NPEeaAVMHO
MeTann) B ¥KMBWUA OpraHM3bM. BUoHeopraHMYHaTa XMMKA e 0baacT OT XMMUATA, KOATO M3cnesBa
PONIATA HA OTAENHU XMMUYHU eIEMEHTU B KMBATa NpUpoaa. KakTo e n3BecTHo, eaHa OT OCHOBHUTE
bOYHKUMM Ha MEeTasIHUTE MOHM e CNOCOBHOCTTa MM KbM KOMMJ/EKCOOOpa3yBaHe M B TO3U pes Ha
mucamn BHX e BcbLHOCT 6MOKoOpANHALMOHHA XummA. KypcbT no BMoHeopraHMyHa XMmma BKAKOYBA
NekumMn n nabopatopHU ynparkHeHua. B nekumuTte we ce ob6bpHe ocobeHO BHMMaHME Ha
6uonornyHaTta pona, KOATO M3NbAHABAT BMOreHHUTE eNemMeHTU KUC/IOPOA, BOAOPOA U Ha BOAATA,
KOATO e [MlaBHaTa cpefa 3a *KM3HEeHa AeNHOCT Ha opraHusmuTe. Lle ce pasrnepat BogopogHuTe
BPb3KM, KOMTO Ca OCHOBa Ha BcuukM Buomonekynu (OHK, PHK, npoteuHu). e ce auckytmpa
KPbroBpaTbT Ha Bbl/iepoaa M a3oTa B npupoaaTta. Ha pokyc we 6bae 3HayeHMeTo Ha P u HerosuTe
cbeanHeHun (ATO, 6entbum, HK, eH3MMM), KaKTO M MPUNOXKEHMETO Ha cApaTa, KOATO BAM3A B
CbCTaBa Ha peauua nekapcTtBeHM npenapatu. Llle ce pasmega CbWHOCTTA, 3HAYEHMETO W
OYHKUMATA Ha KanueBo-HaTpueBaTa nomna. OcBeH ToBa We ce 0b6bpHE BHMMAHWE W Ha
61oN0rMYHaTa PoNA Ha MUKpPOENEeMeHTa MarHe3ui, KOWTO BAM3a B CTPYKTypaTa Ha xaopoduna,
KaKTO M Ha 3HAYeHMETO Ha XeMornobumHa n mmornobuHa 3a Kusute opraHMamn. OKTaeapPUYHUAT
Komnnekc Ha Kobant(ll) ¢ MaKpouMKbn — KOPMHOB MPbLCTEH, CBbP3aH C HyKAeoTug W
aAnmeTnnbeHsnmmnaason (UmaHkobanamuH, BUTaMMH Bi2) we 6bae Cblio 06EKT Ha pasrexaaHe.
HakpaTko we ce cnpe BHMMaHMETO M HA 6uoONOrMYHaTa pPonAa Ha MUKpoenemeHTuTe: 60p,
ANYMUHUINA, CUNNLMINA, CeNEH, HUKEN, Mef, UNHK, dayop, Mo, Xpom, MonmbaeH, maHraH, BaHaaui.
CTyaeHTUTE e ce 3aM03HAAT U C TOKCUMYHOCTTA, KOATO MNPUTENKABAT HAKON XMMUYHN eNeMEHTU KaTo
KUBaAK, KafMUMA, ON0BO, TaNUA U AP. U Bb3MOXKHOCTUTE 33 NeyeHune. Hakpada we ce npocneam
NPUNOXKEHNETO Ha HAKOM KomnaekcHu cbeguHeHus Ha Cu(ll), Ag(l), Au(l) B meanumHaTa Kato
NeKapcTBeHW npenapaTtv (KynpaneH, AMKYNPEeH, MUOKPEUWH, aNOKPWM3WH U Ap.), KAKTO U Ha
XpaHUTeNHW p[00aBKM W NekapcTBeHM cpenctBa Ha ocHosaTa Ha Fe(ll), Fe(lll) (depamumg,
deponnekc, Pepym-/lek, PeproeH, OPepouepoH, Putodeponakton, Tortema, Pepneuur,
AkTdepurH). KypcobT e NpuKAoun ¢ MHGOPMaLMa 3a XPaHUTENHU U3TOYHULM, 6OraT Ha HAKOM
MakKpo- u/mnu mmnkpoenemeHTn. JlabopaTopHUTE ynpaxkHEHUs No gucumnamMHaTta buoHeopraHuyHa



xumua ca obobueHn B 14 Temu, onucaHM noApobHO, KaTO BbB BCAKA Tema, OCBEH
eKcrnepumeHTanHa pabota MMa BKAKOYEHU U TEOPETUYHM BBLMPOCK, LENAlM nognomaraHe Ha
NeKUMOHHMA maTepuan.

Temamuy4Ho cbObpHCaHUE Ha yYyebHama OucyunauHa

|A/lleKu,MM

Tema yacose

1. BbBEAEHUE B BUOHEOPTAHUYHATA XUMMUSA. OCHOBHU NOHATUS — BUOreHHU enemeHTH, 2
buometann, GuMoHemeTann, BUOKOOPAMHAUMOHHU CbeanHeHusa, buonuraHan. XUMUYHU
ENNEMEHTU B BUOCPEPATA KATO HYACT OT TEOCPEPATA.

2. BUONOTUYHA PONIA HA MAKPOE/IEMEHTUTE kKnucnopop, v BOAOPOA, 2

3. BUONNOrMYHA PONA HA MAKPOENEMEHTUTE Bbrnepog v asor.

4. BUOJTIOTMYHA POIA HA MAKPOEJIEMEHTUTE capa u ¢pocop.

5. BUONOIMYHA PONA HA MAKPOENIEMEHTUTE HaTpuid, Kanuii, marHesui, Kaauuu.

6. BUO/TOTMYHA PONA HA enemeHTa Kennso.

RP(W[WININ

Konokeuym ebpxy 50% om yyebHua mamepuan (7-ma cedmuya)

oo

7. BUONTIOITMYHA PONIA HA MUKPOENIEMEHTUTE: 60p, anyMmuHUA, CUANLIMKA, ceneH, KobanT,
HUKen, mea, UMHK, dayop, xn1op (MaKkpoenemeHT), iiog, Xpom, MonnmbaeH, MaHraH, BaHaguii.

8. TOKCU4YHOCT HA HAKON XUMWUYHUN ENEMEHTMU - xuBak, Kagmuii, 0noBo.

N

N

9. MAKPO- U MUKPOENIEMEHTM - npunoxeHne B MmeguLMHaTa U CTOMATONOIMNATA.

10. NEKAPCTBEHM NPEMAPATU HA OCHOBATA HA KOOPOUHALUMOHHU CbEAUHEHUA HA 1
MEZ, CPEBPO, 3/1ATO (xpu3oTepanus) 3a 6opba c Tybepkynosa, apTput. ONUTK 3a leYeHmne Ha
60nHM oT MapKunHCOH, Anuxaitmep, Bonect Ha XbHTUHITBH (Xopes Ha XbHTUHITLH) U Ap.

11. XPAHUTEZTHU U3TOYHUNLUU, BOTATU HA HAKOU MAKPO- U/UNN MUKPOENTIEMEHTMW. 1
MpenopbynTeneH AHEBEH NPUEM.

Konokeuym evpxy 50% om yyebHusa mamepuan (14- cedmuya) 1

06wy, 6poii yacose: 30

®dopmu Ha TeKyL, KOHTPON:

1% Konokeuym Bbpxy 50% ot yuebHMa matepuman.
MpoBexaa ce npes 7-ma ceamunL,a OT CEMeCTbpa.

27 Konoksuym Bbpxy 50% oT yuebHMA maTepuman.
MpoBexaa ce npe3 14-Ta cegmumLa OT ceMecTbpa.

| B/ YnpakHeHusa no BuUoHeopraHUuHa XMmus

Tema yacose

Tema |. 3ano3HasaHe Ha cmydeHmume ¢ npasusama 3a paboma 6 Xumu4yHama 2
nabopamopusa. TexHuka Ha 6e3onacHocm. BbeedeHue 8 6uoHeop2aHUYHAMA XUMUS.
3adaesaHe Ha mema 3a Kypcoea paboma.

Tema ll. BuonozuyHo 3Ha4YeHuUe Ha buo2eHHUMEe XUMUYHU eseMeHmMuU Kucsiopoo u 6000pod. 2
ExcnepumeHmanHa yacm

Onum 1. MonyyaseaHe Ha Kuciopod (KayecmeeHO) U OKUcAumenHomo my delicmeue e8bpxy
buonoeuyHU Mamepuaau Kamo 3vbu, Koca u op.

Onum 2. lNony4yasaHe Ha 8000p0o0 (KayecmaeHo)

Onum 3. OnpedensHe HA M8bPOOCMMA HA 800U OM PA3AUYHU U3MOYHUUU (KayecmeeHo)

Tema lll. BuonoauyHo 3HaYeHUe Ha Buo2eHHUMe XUMUYHU efleMeHmu 8banepoo u azom. 4
ExcnepumeHmanHa yacm
Onum 1. [lokazsaHe Ha Haau4uemo Ha C 8 cbcmasa Ha opeaHu4yHu seujecmaa (beamuvuu,




gvasexudpamu, AUnuodu), KOUMo U32pPaxdam Kaemxkama

Onum 2. [JokassaHe HO HAAUYUEeMO HA KapboHamMuU 8 cbCmasd HA KOCMU U 8b8 8aPO0BUKOBU
06pasyeaHus (1epynKku Ha mudu, oxaosu, Aliua u op.)

Onum 3. OmKpusaHe Ha A30m 8 Op2aHUYHU Mamepuanu (Koca, HOKMu, 8baHA, IMuYU fepa,
AliveH 6enmuvk u dp.)

Onum 4. YcmaHosseaHe Haau4uemo Ha aMoHAK 8 npoba om meco

A) npoba Ha Hecnep

B) npoba Ha E6epT

Onum 5. Bv3oelicmsue Ha K. HNOs 8bpxy pacmumesnHu u #U8oMUHCKU Mamepuanu

Onum 6. YcmaHo8s8aHe HAAU4YUeMmOo HA HUMPAamu U HUMpUMU 6b8 8004 U 8 XpPaHUMenHu
npodykmu (meco, nnodoee, 3eaeH4yyu)

Tema |V. Buonozu4Ha pons Ha MakpoenemeHmume capa u gpocghop.

EkcnepumeHmanHa yacm

Onum 1. flokassaHe Ha S u P 6 npoba om kokowu nepa (nmu4u nepa)

Onum 2. Mony4yasaHe Ha KOHMPACMHOMO 8eW,ecMeo Npu peHmaeHosu uscaedsaHus BaSOa
Onum 3. U3cnedsaHe Ha beau 8UHA U CyweHu na00oee 3a Haau4yue Ha cyngpumu (kayecmeeHo)

Tema V. bBuono2u4Ho 3HaYyeHUe HA MaKpoesemMeHmume Hampuli u Kanuii, Kaayuli u
mazHesuli.

ExkcnepumeHmanHa yacm

Onum 1. puezomessHe Ha pasmeop Ha NaCl ¢ macosa yacm e % pasHa Ha 0,9%, uzomoHuyeH
Ha Kpvema

Onum 2. Monyyasare Ha CaC204 (6vb6peyHU KambHU)

Onum 3. OnpedensHe konuyecmsomo Ha CaCOs e yepynku om aiiya

Tema V|. BuosnoauyHa ponsa Ha 3cenaso.

ExcnepumeHmanHa yacm

Onum 1. Oxucnerue Ha Ka[Fe'"(CN)s] (xvama kpwveHa con) 0o Ks[Fe'"(CN)e] (vepeeHa kpveHa
con)

Onum 2. WN3cnedsaHe Ha xenesHu (OHU 8 Pa3au4HU XxpaHumesnHu npodykmu (newa, Yus,
CMaHAK, KUHOO, MUKBEHO ceme, CYyCcaMm, KaKao, o0eeceHu AOKU, cyweHu ma0008e u
0p.)(kauecmeeHo)

Onum 3. Monyyasare Ha medeH xekcayuarHudogpepam(ll) Cuz[Fe"(CN)s]

Onum 4. Pedykyua Ha kanuee xekcayuaHudogepam(lll) Ks[Fe"(CN)e] do Kanues
xekcauuarudogpepam(ll) Ka[Fe'"(CN)e] ¢ ackopbuHosa kucenuHa, cbdvprausa ce 8 npoba om
yywkKa, 0oMam, NOPMOKA, WUMKA U 6poKonu

Tema VII. Buonoau4Ha pona Ha MuKkpoesaemeHmume 6op, anymuHuii, cunuyuii u ceneH.
EKkcnepumeHmanHa 4yacm

Onum 1. AdcopbyuoHHu ceolicmea Ha Al(Ill) xudpokcud u npunoxceHuemo my 8 meduyuHama
Onum 2. OmkpueaHe u aHmubakmepuanHu ceolicmea Ha 6OPHA KUCeNUHA

Onum 3. lpunoxceHue Ha adcopbyuoHHU ceolicmea Ha cunukazes (Si02) ¢ usnonszeaHe Ha
KomnnekcHomo cveduHeHue mempaamurmedeH(ll) xudpokcuo [Cu"(NHs)4](OH):2

Tema Vlll. Buonozu4Ha pona Ha MuKkpoenemeHma Kobaam.

EkcnepumeHmanHa yacm

Onum 1. 3meHeHue ysema Ha Hakou conu Ha Co(ll) npu HaepasaHe

Onum 2. [lony4asaHe Ha xenam Ha Co(ll) ¢ dsyHampuesama con  Ha
emuneHOuamuHmempaouemua KucenuHa (komnaekcon |l uau mpusnoH b)

Onum 3. lony4yasaHe Ha xeaam Ha CO(ll) ¢ amuHoKkucenuHume 2AuyuH U AAAHUH

Tema |X. BuonozauyHa poasa Ha MUKpoesnemeHmMa HUKes.

ExkcnepumeHmanHa yacm

Onum 1. [loaysasaHe Ha xenam Ha Ni(ll) ¢ JdeyHampuesama con Ha
emuneHOuamuHmempaouemua KucenuHa (komnaekcoH |l uau mpusnoH b)

Onum 2. CuHme3 Ha KoopouHayuoHHo ceeduHerue Ha Ni(ll) ¢ amuHokuceauHume eauyuH

U aAaHUH

Tema X. buosozuyHa pona Ha MuKpoesnemMeHmume meod U YUHK.

ExcnepumeHmanHa yacm

Onum 1. [llonyyasaHe Ha xenaam Ha Cu(ll) ¢ OdsyHampuesama con Ha
emuneHouamuHmempaoyemda kucenuHa (KomnaekcoH Il uau mpunoH b)




Onum 2. CuHmes Ha xenam Ha Cu(ll) ¢ amuHokucenuHume enuyuH U aAAHUH

Onum 3. CuHme3 Ha mempaamuHmedeH(ll) xudpokcud [Cu"(NHs)4](OH)2 (Wealiyepos
peakmus)

Onum 4. Mosnyuyasare Ha xenam Ha CU(ll) ¢ aaroko3a, nonusaneHmHuU ankoxonu u Ap.

Onum 5. [Joka3saHe Ha 6eambvK 8 KosazeH ¢ buypemosa peakyus (MonyyaeaHe Ha xenam Ha
Cu(ll) c 6ennmvra om KonazeH)

Onum 6. MosyyasaHe Ha amoHAYHU Komnekcu Ha Zn(ll)

Tema Xl. Buonoau4Ha pons Ha enemeHmume ¢payop, xaop u iiod.

EkcnepumeHmanHa yacm

Onum 1. U3cnedsaHe Ha nacmu 3a 3b6u 30 HasAu4ue Ha ¢ayopudHu lioHu (KayecmeeHo)

Onum 2. [lokasgaHe HA xas02eHeH enemeHm e npoba om Koxkowu rnepa (mmuyu nepa)

Onum 3. [MpuzomesHe Ha 0OHa MUHKMYpPA U OOKa38aHe HA Huuwlecme 8 opu3, MAKApPOHU,
Kapmog, Kucesno MASKO u 0p.

Tema Xll. BuonozauyHa pona Ha MUuKpoesnemeHmume Xpom, MonuboeH u MaH2aH.
EkcnepumeHmanHa yacm

Onum 1. Mony4yasaHe Ha Kanues mpuokcanamoxpomam(lll) mpuxudpam Ks[Cr'(C204)3].3H20
Onum 2. lMonyyasaHe Ha xekcamuoyuaHudomonubdeHosa(lll) kuceaura Hs[Mo(SCN)s]
Onum 3. [punoxeHue Ha okucaumenHume ceolicmea Ha KMnOas e meduyuHama

Onum 4. Pedykyusa Ha Mn(VIl) 0o Mn(VI) u Mn(IV)

Tema XIIl. Onumu c nekapcmeeHnu npenapamu.

ExcnepumeHmanHa yacm

Onum 1. U3nonseaHe Ha ,,[asuckoH” kKamo "'cynpecop Ha pegnykca"

Onum 2. [MpunoxceHue Ha ,Aamazen” Kamo aHmMuayuoHo cpedcmaso

Onum 3. M3sex0aHe Ha 071080 OM 0pP2AHU3MA YPe3 KOMIAEKCoobpasysaHe

Tema XIV. 3awuma Ha Kypcoea paboma

06wy, 6poii yacose:

30

B/ CamocroaTenHa Nno4roToBKa:

CTy,CI,EHTMTe Ce NoAaroTBAT CaAaMOCTOATENIHO 3@ KOJIOKBUYMUTE Npe3 ceMecCTbpa U 3a cemecTpunasiHnAa U3NUT.

HacbpuaBaT ce KOHCyNTaumMuTe C 1eKTopa U aCUCTEHTUTE.

B xo4a Ha obyyeHMeTO cu CTyaeHTUTe TpabBa Aa pa3paboTAT KypcosBa paboTa, BK/AOYBALLA ONMCaHME Ha
6MoeneMeHT no Aga NpusHaka — 6MONOrMYHO 3HaAYeHWe M TOKCuYHocT. KypcosaTa paboTa ce npegasa B
nucmeH Bua Ha 10 cegmmnua oT cemecTbpa M ce 3aWMTaBa HaKpaTKo Npea, Kypca no Bpeme Ha nocneaHoTo

ynpaxHeHue — 15 ceamunua.

| bubnuorpadpus
AsTOp 3arnasue M3paTtenctso loanHa
NpeHa KocToBa 0O6uwa 1 HeopraHMYHa XMMUA ,CobtTpeia”, Codua 2016
H.A. Jo6pbiHWHA BuoHeopraHuyeckan xumus MockBa 2007
H.A.Ynaxosuu,
2.M.MepgaHueBa,
C.C.BabkuHa, MeTannbl B 3KUBbIX OpraHM3mMax KasaHb 2012
M.M.KyTbipesa,
A.P.fataynuHa
. Biological Inorganic Chemistry .
Robert R. Crichton : . . Elsevier 2008
An Introduction, First edition
P. Tomosa, K. Llaues, /1. BUOTEHHM eNeMEHTM: BUONOTUHMN Chemistry, V. 19(3),
EosHoBa OYHKUMK, NPUUUHK 33 AeDULUT U 189-213 2010
XPaHUTENTHU U3TOYHULLU
YHMBEPCUTETCKO
AHTOaHeTa AHrenavesa XvmmnaTa. HabntogeHns n eKcnepumeHTu. | N3aaTencrso 2014
Mogyn HemeTanm ,ancui
XuneHpapckm”
N. Kpywkos, U. lambes | ®apmakoTepaneBTUYEH CNPABOYHMUK, MeanumnHcko 2007




LLlecto ocHOBHO NpepaboTeHOo n3gaHme usgatencrso ,,APCO“,
Codusa

nIIaHMpaHM yqe6l-m AEﬁHOCTM n MeTogu Ha npenogaBaHe

KypcbT No BUOHEOpraHNYHa XMMUA BK/IOYBA NEKLMU M NabopaTopHU ynpaxKHeHuA. JlTabopaTopHuTe
ynpaxHeHMA No BUOHeopPraHNYHA XMMUSA Ca 3a4b/IKUTENHMN.
YnparKHeHUATa ce NpoBeXAaT B NOAX0AAL0 063aBeseHM yuebHM nabopaTopun 1 BKIOYBAT:

e TeopeTMyHa YacT, B KOATO NPENOAABATENAT U CTYAEHTUTE ANCKYTUPAT NAAHMPAHUTE 33 U3NbJHEHUE
3agauu;

e EKcnepumeHTanHa 4YacT, B KOATO CTYAEHTUTE M3MbJHABAT MOCTaBeHWTe MHAMBUAYaANHM wu/uam
rpynoBu 3agaum.

MaTepuansT Ha JIeKLMK ce NogHacA C NoOMOLWTa Ha MyNTMMEAMUSA, KOeTO MO3BO/ISBA Ha CTyAEeHTUTE
HarneLHo Aa ce 3ano3HaAT ¢ pasriexaaHnte npobaemu. Beaka Tema oT yyebHaTta nporpama ce paspaboTsa
KaTo MyNTUMELMIMHA Npe3eHTauums.

B pamkuTe Ha Kypca CTyaeHTuTe TpAbBa Aa NoAroTBAT MHAMBUAYAHO KypcoBa paboTa.

Mpes cemectbpa (Npe3 7-ma 1 14-Ta ceagmmua) ca NnaHUPaHM ABa KONOKBUYMa, PE3YATaTUTE OT KOUTO

nmat npuHoc (15%) sbe GopmmpaHeTo Ha KpaitHaTa oLeHKa No AUCLMNIMHATA.
v JleKuuu ¢ U3non3saHe Ha MyNTUMeAUS;

v Beceaa v AUCKYCUM CbC CTy@HTUTE N0 BPEME Ha NIeKLMM.

| MeToam 1 KpUTEPUU HA OLEHABaHE

OvcumnanHaTta NpuKIYBa ¢ MMCMEH U3NUT. B paMKuUTe Ha NEKUMUTE Ca BKIOYEHU fiBa KOJIOKBUYMA
(8 cpepaTa v B Kpaa Ha cemecTbpa). MpeaBuaeHa e U KypcoBa paboTa, KOATO ce 334aBa UHAMBUAYANHO Ha
BCEKM CTYAEHT B HAyanoTo Ha cemecTbpa. KpaiHaTa oueHKa no gucumnanHata ce dopmupa ot 3
KOMMoOHeHTa: 1) Pe3ynTar oT nucmeHus u3nur, 2) Pe3ynTaTt oT KONIOKBMymMuUTe U 3) Pe3ynTar oT 3awuraTa
Ha KypcoBa pabora.

OueHKaTa Nno BUoHeopraHWyYHa XMMKA ce U34UCNABA MO cesfHaTa dopmyna:

70% oT oueHKaTa Ha KomnoHeHT 1) + 15% oT cpegHOAPUTMETUYHATA OLEHKA Ha KOMMOHEHT 2) +
15% ot oueHkaTa Ha KOMNOHeHT 3). CTyaeHTU, YNUTO pe3ynTaTu OT KomnoHeHTn 2) n 3) e OTaunueH 6,
noslyyaBsaT KpaliHa oLeHKa No gucumnavHaTa OTimueH 6.

CTyAeHTUTe MMAT NpasBo Aa ce MHOOPMUPAT 33 pe3ynTaTuTe OT MUCMEHMUTe cu paboTn M aa ce
3ano3HanT c MOTMBUTE 3a NOCTaBeHaTa OLLEeHKa.

KypcoBuTe paboTu M M3NUTHUTE MaTepuanu ce CbxpaHasBaT noHe 1 roavHa cnep partaTta Ha

npoBeXa4aHEeTO UM.

| E3uK Ha npenogasaHe

Bbarapckm

| M3rotenn onncaHnero

Jou,. a-p Meta MaprHOBA......cccoevverernnnn.



Ho Jlexana

Ha XuMudecku axynrer
npu IV, I1. Xunennapcku
Tyxk

JIOKJIA L

OT ou. A-p I'eopru MBanos I[TatpoHos,

BpU/I prroBonuTen Katenpa “XuMUYHA TEXHOMOIHS"

I'ocnonun Jlekan,

Ha 13.06.2018 r. ce cbcros Karenpen ceBer u ciieq oOchXIaHe Ha
u3dupaeMuTe mucHUIUIHHE 3a 2018/2019 y4eOHa romuuHa Ge pemieHo na ce
IIpeNIOKU Ha DaKyITeTHUS ChBET H36HpaeMaTa JUCIHIIIHHA Xumusa na xpanume 3a
cienuanioct Komniomvpua xumus B 7 CeMECTBp nOa ObJe 3aMeHeHa ¢
AUCHUIUIMHATA Xpanumennu 0obaexy ¢ XopapuyM 2/0/2 u nexrop ru. ac. a-p JKana

IleTkoBa.

13.06.2018 r. BpH/I PrkoBoxuten katenpa:
/mon. n-p I. IaTpdHoB/
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OT KaTepeHo CbBeLjaHne

Mpenuc

HHec 13.06.2018 roa. ce cbeToN CbBelyaHue Ha KaT. XuMU4YHa TEXHOMOrus.

MpucberBaxa: npod. A-p I'. AxtoBa, pou. g-p I MaTpoHos, rn. ac. a-p K.
MeTkos.a, rn. ac. a4-p W. Koctoea, ac. . AHes, xum. XK. CumeoHosa.

OtcbetBaxa: gou. a-p M. Aurenosa-Pomosa — B nnaTeH oTtnyck, gou. a-p A.
ToHYeB — B HennaTeH oTnyck, rn. ac. A-p O. TeHeBa — B OTNyCK N0 MatYMHCTRO.

CbBelaHneTo npemmHa npu cregHus AHEBEH pep;:

m.1. Y4ebHu ebnpocu

YneHoBeTe Ha KaTegpeHus cbBeT obcbauxa msbupaemute AvcUMNAMHM 3a
2018/2019 yyebHa roauHa.

UneHoBeTe Ha kateapeHusi cbBeT pelmxa Aa ce npeanoxu Ha dakynTeTHus
CbBeT u3bupaemata gucumnnuHa Xumus Ha XpaHume 3a cneuuanHocT
Komniomvpra xumusi B 7 ceMecTbp pda Obae 3sameHeHa ¢ gucuunnuMHaTa

XpaHumernHu dobasku ¢ Xopapuym 2/0/2 v nektop rn. ac. g-p XKaHa MeTkoBa.

lNpoTtokonupan: \7%(2/

(xum. XK. CmmeOHosa)



Jlo Jlekana Ha X®

ripu [1Y “ITancuit Xunenpapcku”

Tyx

JOKITA L
ot jo1l. A-p Buonera Credanona

3aMeCTHUK JIeKaH 10 yuyeOHaTa IeWHOCT Ha XUMUYECKU (DaKyITeT.

YBaxkaemu 1-H J[ekaH,

Mons na BHeceTe 3a 00chkaaHe BbB DakynTeTeH CHBET CIETHUTE
MPEVIOKEHUs, KOUTO OsiXa ChIVIACYBAaHU C PHKOBOIAUTEIUTE KaTEIpH Ha
JIeKaHCKH ChBET:

1. BB Bpb3Ka C MNPUETUTE MPOMEHU B YYCOHHUTE IJIAHOBE HAa BCUYKHU
cnenuanHoctu ot OKC ,,0akanaBbp®, 0 KOUTO C€ MPOBEXK/a OOyUCHUE
B XUMHUYECKHUs (PaKyITeT, KbACTO TUCIUILTHHATA ,,CIOpT* O¢ BhBE/ICHA
KaTo 3aJbJDKUTENIHA, TpeajiaraM Ta3u JUCHUIUIMHA J1a C€ U3KIIOYH OT
CIIUCHKA C haKyimamueHu OUCYUNIUHN 32 BCUUKHU CTICIIMATHOCTH.

2. BbB Bpb3Ka C mpuUeTUTE HOBM Yy4E€OHU IIJIAHOBE 3a CIICHUATHOCTHUTE
»XUMHUS U puzuka“ u ,,Xumus 1 anriuiicku e3uk, B [1H 1.3 [lenaroruka
Ha OOYYE€HHETO TO.. , 00YYEHUETO MO KOUTO IIe CTapTupa OT yuyeOHaTa
2018/2019r. npennaram @C na yTBBpAU CIETHUTE ¢haKyimamueHu
oucuunaunu ¢ xopapuyM 0/15/0 3a:
1-Bu cemecTswp: ,,E3ukoea kyimypa“ v ,, Komniomwvpno odoyuenue

2-pu ceMmecTbp: ,, dcmopus na xumuama* v ,,Pycku e3ux*

21.06.2018
3aM.-JIeKaH 1o yyebHa neitHoct Ha XD:

no1.a-p Buonera Credpanona



JIO IEKAHA HA
XUMUYECKU GAKYIITET
ITY "TLXWIEHJAPCKI”
TYK

TOKJIAJT

ot gou. a-p 'eopru ITarpoHos,

BpU /1 pproBoauTten katenpa “XuMUYHA TEXHOJIOTUSA™

I-H JIEKAH,

Ha 3acemanme nHa Karenpenus cwpBer Ha Kareapa ,,XMMHUYHA TEXHOJIOTUS,
nposeziero Ha 20 1o 2018r. Ge 00chaeH chcTaBa Ha KOMUCHSTA 3a JbPiKABEH M3IHT
(3amoBen  Ne  P33-1357 ot 27.03.2018r.) 3a penoenara (26.07.2018r.) wu
nonpasurenHara cecun (27.09.2018r.) na yue6bnara 2017-2018 roguna BbB Bpbh3Ka ¢
NpexaeBpeMeHHaTa cMbpT Ha jgom. Arom Cpenu. Eaunonymuo 6e riaacyBaHo u
IPUETO IIPCIOKEHUETO 33 pelyLlupaHe Ha KOMHUCHSATA.

Komucusra ocraBa B cbCTas:

Ipencenaren: nou. a-p Bnonera Munenkosa Credpanona

Unenose: 1. pou. n-p I'eopru Visanos Iatponon

2. nou. a1-p bosin Cumeonos Bosinos
3. lIpo¢. a-p Anana AtanacoBa Kupun

Mot @akynretHuaAT cbBeT Ha XUMHUYECKH (aAKy/ITeT [a  yTBBPAH

[IPEICTaBEHOTO NPEITIOKECHHE.

HpnnaraM HPCHUC-U3BJICHCHUEC OT NIPOTOKOJIA OT 3aCCIaHUETO Ha KaTeﬂpeHHH

CbBET Ha KaTeapa ., XUMUYHA TEXHOJIOTHS .

20.06.2018 r. BpW /I ppkoBoauTen Kareapa:

/nou. n-p I'eopru [laTpono
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OT KaTegpeHo CbBellaHne

Mpenuc
AHec 20.06.2018 roa. ce cbCTosi ChBELLAHME Ha KaT. XUMUYHA TEXHOIOTUS.
MpuckerBaxa: npod. A-p . AutoBa, gou. a-p I'. llaTpoHos, rn. ac. A-p K
MeTkoBa, rn. ac. a-p WN. KoctoBa, ac. . Axes, xum. XK. CumeoHoBa.
OTcbeTBaxa: gou. A-p M. Axrenosa-PomoBa — B nnateH otnyck, gou. a-p .
ToHYeB — B HennaTeH oTnyck, rm. ac. a-p O. TeHeBa — B OTMNYCK N0 Mal4NHCTBO.
CbBeLlaHNeTo NpemMuHa npu cneaHns AHEBEH pen.
m.1. YyebHu ebripocu
UneHoBeTe Ha KaTedpeHuss cbBeT obcbAuxa cbCTaBa Ha KomucusTa 3a
ObpXaBeH M3NMT Mo MarucTbpcka mporpama ,Xumus u ekonorus® 3a 2017/2018
yyebHa roamHa BbB Bpb3Ka C NMpeXaeBpeMeHHaTa CMbpT Ha Aou. A-p Aron CpeHu.
Cnen obecbxaaHe, 6e pelweHo ga ce npeanoxu Ha PakynTeTHUs CbBeT
KOMUCUATA 33 AbpXKaBeH U3NUT Mo MarucTbpcka nporpama ,Xumus v ekonorus® aa
ce peayuupa B CbCTaBs:
Mpencenaten: dou. a-p Buoneta Munexkosa CtechaHosa, 3am. [ekaH Ha XO
UneHose: 1. Jou. a-p Meopru NeaHos NaTpoHoB
2. Jou. a-p bosiH CumeoHos bosiHOB

3. Mpod. a-p AnaxHa AtaHacosa KupuH

lMpoTokonupan:

(xum. XK. CumeoHoBa)



Jlo @akynTeTHUS CHBET

Ha XUMHYeckH (akynrer

Tyk

TOKJAJ

ot ripod. 1-p 'maka AHTOBA

npeacenareii Ha KOMUCHATA 3a I/I360p Ha pE€aIOBE€H NOKTOPAHT

10 JOKTOpcKa nporpama OpraHuyHa XUMUs

VYBaxxaemu wenone Ha OC,

Ha 7. 06. 2018 r. komucusi, Ha3HAYeHAa ChC 3amoBe]] Ha PexTopa B chCeTaB:

[Ipencenaren: npo¢. n-p 'muka AranacoBa AHTOBa

Ynenose: nou. a-p Pymsina MiBanoBa bakaiicka

no11. 1-p Crena Muponosa CraTkoBa-Aberxe

IIPpOBE€AC KOHKYPCEH HM3IIUT 3a PCAOBCH JOKTOPAHT IIO 0o0JacT Ha BHCIIE 06pa3013aHHe — 4,

[Ipuponuu Hayku, MaTemMaThka U UH(POpPMATHKA; MTpodecuoHanHo HanpasieHne — 4.2 XUMHYeCKH

HAyKH; JOKTOpCcKa nporpamMa — OpraHunyHa XUMUS C KaHIU]1aT:

- JlecucnaBa MunkoBa Kupkosga.

Pe3y.HTaTI/ITe OT MPOBCACHUSAT U3IHUT Ca KaKTO CJICABA:

ITucmen usnut

Vceren u3nur

OO ycriex

JlecucnaBa Munkosa KupkoBa

Msoro n1o6wp 4,50

Msoro 106sp 4,50

Msuoro n1o6wp 4,50

Ha npoBenenust usnur no anriuiicku e3uk JlecucnaBa MunkoBa KupkoBa e mosyuuia

oreHka MH. 1065p 4,50.

Bb3 ocHOBa Ha IOKa3aHUs YCIIEX KOMHCHsTaA Ipeajara Ha (Dal(y.HTeTHI/IH CBBCT Ja 61>ne

u30pana JlecucinaBa MunkoBa KupkoBa 3a peioBeH TOKTOpaHT 1o 00J1acT Ha BUCIIE 00pa3oBaHHE —

4, TlpupomHu HayKu, MareMaTHKa M HWHPOpMATHKA; NPOPECHOHAIHO HampaBiieHHe — 4.2

XUMUYECKH HayKH; JOKTOpcKa mporpama — OpraHu4Ha XUMHUSL.

18. 06. 2018 r.

rp. [LtoBauB

HpenceﬂaTen Ha KOMHCHUsATA.

/ mpod. I'. Aurosa /




Mo Jlexana

Ha Xumunuecku daxynrer
ITY “I1. Xunengapcku™
TYK

HOKITA

ot gou. 1-p CrosiHKa ATaHacosa,

pBKOBOMTEN KaTeapa OpraHuyHa XUMHSI

lNocniogun Jlekan,

BbB BpB3Ka € NpOBENEH KOHKYpPC 3a pEIOBEH AOKTOpaHT o OpraHduHa XuMHs
KaTepeHusi ChBET, MPOTOKOA Ne 294 Geme obcbaeHa temara ,,Moaudukanuu Ha MPUPOIHU
CBEIIMHEHUS YpPE3 peaklus Ha aMHUAOAIKUIMpaHe U Oelle NPeaoKeH HaydeH PHKOBOIUTEIN
nou. 1-p Crena CratkoBa-AGerxe. BeB Bpb3ka ¢ ToBa, Mo DakynTeTHHs CHBET Ja 0100pH 3a
Ipe/IoKeHaTa TeMa U Hay4eH PhKOBOIUTEI.

[Tpunaram npenuc-u3pnedyenue ot nporokos Ha KC.
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ITnoBuB (mon. n-p Ct. Atanacosa)
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IIpenuc-uspneyeHue
OT 3aceJlaHue Ha
katespa “OpraHuyHa Xumus’”

IIpoTokoa Ne 294a

Ha 13.06.2018 r. ce npoBeze 3acefaHue Ha KaTeJpeHUs CbBET Ha Karenpa “OpraHuyHa
XUMUS” B I€JIOBH MOPSAIBK.

06w cweraB 8. [IpucscTrar 5: nou. a-p Crena CrarkoBa, nou. a-p [Tnamen Aurenos, nou.
n-p Pymsina bakancka, pou. a-p Xau Ilerpos, ra. ac. a-p Jlumurep boxkunos.

OtcbeTBa . ac. a-p Cranumup Manonos-otnyck, aou. A-p CrosaHka Hukonoa-otnyck,
qou. a-p Cones JlaHbO-OTITyCK.

HeoGxomum Opoii 3a nmonoxuresieH uzoop 4.

JHeBeH pen:
1. Yy4ebHM BBIPOCH.
2 Kanposu BbIpocH.
3. Tekywu Bbnpocy.

[To T.1. BBB BpB3Ka C MPOBEJCHUS KOHKYPC 3a NOKTOPAHTH €IWHCTBEHHMAT KaHIWAAT
JlecucnaBa KupkoBa Oe u3bpaHa 3a pefoBeH JOKTOpaHT B Kareiapa Oprannuna xumus. be
npeajiokeHa TeMa Ha JUCePTaLMOHHUA Tpyd: ,Moaudukauuu Ha NPUPOIAHH CheIHHEHHS
ype3 peakuusi Ha amugoankuaupane”. Cien oOCkKAaHe, KaTeApeHMs CbBET u30pa Ao, A-p
Crena CraTKkoBa 3a HayueH pbkoBoauTen Ha JlecucnaBa Kupkosa.

B nenoBu nopsabk 6sixa cbOpaHy NOANMCHTE 3a NPEJIOKEHHE 3a HAYYEH PbKOBOIUTEN H

TeMaTa Ha p€AOBHHUA NOKTOPAHT.

13. 06. 2018 . Mporoxonank: < | w/

rp. [1noBaus (rn. ac. p-p . B(mm OB)
/



MNPEJIOXXKEHUSA
3a TAKCH 3a JOITBJIHUTEIHN KypCOBE M KBaTU(HUKAIMHA KbM XUMUYECKH (DakynTeT 3a yueOHara
2018/2019 roauna

JonmbaHuTeTHH KBAINPUKATTUT

BucokoedexktuBHa TeuHa xpoMarorpadus 3a104HO (1 cemecTbp) 700 1.

Kparkocpounu kypcose

Kypc “bazoBa cratuctuka W METpOJOTHS B 8 yaca 120 nB.

XUMUYHUS aHaIn3”

Kypc “Bprpemino-nadopatopHo BaiuaupaHe Ha 8 yaca 120 nB.
npoueaypara Ha HM3MHMTBAaHE IPU  XUMHYHH

aHanusn’’.

Kypc “HeonpeneneHocT npu XuMUYHU U3NUTBAHUSA 8 yaca 120 nB.
U U3rOoTBsiHE OOJKET Ha HEONPEJEICHOCTTa Ha

pe3yaTaTH OT XUMUYHU aHAIH3U

Kypc “IImamMbKOB aTOMHO-a0COpOIIMOHEH 24 4gaca 360 nB.
cnekrpanied  aHamu3  (FAAS),  aHanMTHYHH

XapaKTePUCTUKU U MPHIIOKEHUS

Kypc “EnextporepmuueH aToOMHO-aOCOpOIIMOHEH 24 gaca 360 nB.
cnektpasien ananu3 (ETAAS), anHanuTtu4HH

XapaKTEPUCTUKU U NPUIIOKEHUS

Kypc “OnTuko eMHCHOHEH aHalu3 C UHAYKTHUBHO 24 yaca 360 nB.
ceppzana 1masma  (ICP-OES), anamutuunn

XapaKTePUCTUKU U MPHIIOKEHUS

Kypc “IIpunoxeHue Ha MacCIEKTPOMETPUUYHUS 24 qaca 360 nB.

aHaJIM3 C MHAYKTUBHO cBBbp3aHa miazma (ICP-MS)”

Kypc “T'a3oBa u Teuna xpomarorpadus” 25 qaca 250 nB.




Jlo I'-n Jlexana
Ha XMMUYECKHU (aKyTeT
npu [TV “I1. Xunennapcku”

JOKJI AT

ot aou. A-p Huna /lumuena
PBKOBOUTEN KaTeipa OU3nKoXumus

I'-n Jlexan,

B®B Bpb3ka ¢ 06sBenus ot I1Y u obuapoasan B JIB 6p. 33 or 17.04.2018 .
KOHKYpPC 3a 3a€MaH€ Ha aKaJeMU4HaTa UIbKHOCT “JlomeHT” mo: objiacT Ha BHCIIE
obpasoBanue 4. Ilpuponnu nayku, maremaTHKa W MH(OPMATHKA, NPOGECHOHATHO
HanpaByieHue 4.2. XuMUYECKU HayKH, Hay4yHa criequaiHocT OU3MKOXHMHUS, Ha CBOE
3acenianue ot 18.06.2018 r. kareapenusT chBer npeanara B cheraBa Ha HaydHoTo
XKypH J1a ObJaT BKIIOYEHH CIICTHUTE CIELMATIUCTHU:

L. Cneuunanucru ot ITY “IL. Xusnengapckn” (BbTpelIHH YjieHOBe):

e mnpod. aAx.H. Bacun Bopucos Jlenues, oGnact Ha Buclie o6pasoBanue 4.
Ipuposnu Hayku, MaTemMaTHka U MHGOPMATHKA, IPOYECMOHATHO HAMPABICHHE
4.2 XuMU4YeCKH HayKH, Hay4Ha CrielraiHocT OU3NKOXHMUS,

e mnpod. ax.H. [lnamen Huxomop Ilenues, oGnact nHa Buciie o6pasoBaunue 4.
Ipuponuu Hayku, MaTemMaTika u MHGOPMATHKA, IPOYECMOHATHO HAMPABICHHE
4.2 XuMu4€eCKH HAyKH, Hay4Ha CIEHUATHOCT AHATUTHYHA XUMUSL,

Pesepga:

® nou. a-p Hunma Jlumwutposa JlumueBa, obiact Ha Bucuie obpasoBanue 4.
IIpuponnu Hayku, MaTemaTka U HHGOpMATHKa, POPECHOHATHO HATIPABICHHE
4.2 X¥iIMUYECKH HAyKH, HayYHa CreLUaaTHocT PDU3NKOXUMUSL.

II. CnenuajucTH OT APYrH HAYYHH OPraHu3auuy ( BbHLIIHH YJIEHOBE):

e 1pod. a.x.H. Jlumutsp PyceB Mexanmkues — MOHX — BAH, o6act Ha Buciie
obpazoBanue 4. Ilpupoanu Haykum, MaTematuka W uHpoOpMaTHKa,
npodecuoHanto HanpabieHne 4.2 XUMHYECKH HayKH, HAay4YHA CIEIUATHOCT
Kuneruka u karanus;

e mpod. a-p [anuena I'eoprueBa Kosauesa — MOHX — BAH, o6nacT Ha BucIe
obpazoanne 4. llpuposHM HayKd, MareMaTMka M  HMH(OPMATHKa,



npodecronanno Hanpasienne 4.2 XUMUYECKM HayKd, HAy4YHa CIICIHATHOCT
X¥MUS Ha TBBPJIOTO THAJIO;

e npod. a.x.H. Mean IlanaitoroB VBanos — CVY, dakyiarer no Xumus u
(apmanms, obaact Ha Buciue obpaszoBanue 4. [[pupoHM HAYKH, MATeMAaTHKA U
uH(pOpMaTuKa, npodecnonanHo Hanpasienue 4.2 XuUMUUECKH HayKH, HaydyHa
crequasHOCT OU3NKOXUMHUS,

e 1po¢. a.x.H. Bacun Jlparomupos Cumeonos — CVY, ®dakyirer mo xumus u
hapmaist, obact Ha Bucie obpasoBanue 4. [IpupoHM HAayKH, MaTEMaTHKA U
uHdopMaTHKa, NpodecronanHo HanpasieHue 4.2 XuMUUYECKH HAYKH, HAy4Ha
CIEIMAIIHOCT AHAJIMTUYHA XUMMUS;

e pou. a-p Ilerko Croes IletkoB — CVY, ®akyarer mo xumus ¥ Qapmars,,
obmact Ha Bucme obpasoBaHue 4. I[IpUpOJHM HayKM, MaTeMarTukKa u
uH(opMaTuKa, npodecrnonanHo Hanpasinenue 4.2 XuMUYECKH HayKH, HaydHa
cnenuaiHocT TeopeTuyHa XuMusi;

Pesepga:

e jou. a-p Penn Cromnosa WMopnanoBa — MOHX — BAH, ofnact Ha Buclie

obpasoBanue 4. Ilpupomnu Hayku, Marematnka M MHpOpMATHKa,

npogecroHanHo HanpasieHne 4.2 XUMHUYECKH HayKM, HAayuyHa CIIEUaTHOCT
Heopranuyna xumus.

Bcuuku NpEUIOKCHU YJI€HOBE Ha HAYYHOTO XKypH npuTcKaBat HCOGXOI{I/IMI/ITe
KOMIICTCHTHOCTH 3a OLICHJBAHE HA KaHIAUJATHUTE B KOHKYpca.

IIpennoxenure unenose Ha HX ca o6¢cbaenn u rmacyBanu na KC ot
18.06.2018 r.

ITpunaram nporokon ot 3acenanuero Ha KC.

/ /LY i
19. 06. 2018 r. P-n. karenpa;

[LnoBauB /mou. a-p H. Jlumuesa/

J



Hpennc — HU3BJICYCHUEC

OT 3acenaHue Ha KaT. DU3nKoOXuMus

ITIPOTOKOIJ Ne 4

Huec, 18.06.2018 r. B xarenpa PHU3MKOXUMHS Ce TPOBeje Karenpen
ChBeT.

Ilpucsersar: gou. a-p H. lumuesa, npod. a-p W. Usanos, nou. o-p M.
CrosnoBa, ri. ac. a-p [1. Iletpos, ac. Banuna Konuesa, xumuk M. I'eopruesa,
xumuk H. Jlenyena.

OrcwerBar: mpod.an B. JlendeB — B koMaHaMpoBKa B 4yx6uHa, ac. I1.
KbHueBa - B MAUKHCTBO .

KaTeI[peHI/ISIT CbBET IMPOTEYE IIPH CIICAHUS THEBEH pea:

4. YyeOHu BBIpOCH
5. Kagposu BbIipocu
6. Paznu

o 1.2. nou. n-p H. JlumyeBa BHece nmpeioxKeHHe 3a 4eHOBE Ha Hayuno
KYpH, BBB BpB3Ka C KOHKYpC 3a 3aeMaHe Ha  aKaJeMUYHA JUTIBKHOCT
“JloteHT* no obnact Ha Buclie o6pasoBanue 4. [IpupoaHN HAayKH, MaTeMaTHKA
¥ uH(OpMaTHKa, NpodhecHoHanHO HanpasieHue 4.2 XuMudecku HayKH, Hay4YHa

cnenuanHoct Gusnkoxumus (Konounna xumus ), o6HapoaBaH B J1B, 6poii 33/
17.04.2018 r.

3a 4YJIeHOBE Ha HAYYHOTO XKYypH 0sXa MPe/I0KEeHH:
I. Cnenpanuctu ot ITY , I1.Xunenpapcku*(BbTpersu YJIEHOBE):

1. mpod. n.x.H. Bacun bopucos Jlenues, oGnact Ha Bucie oGpa3zoBaHue
4. llpupomnu Hayku, Marematmka U WHGOPMATHKA, MPOMECHOHATHO
HarnpapjeHue 4.2 XuMU4YeCKU HayKHu, Hay4Ha CHEeUUaTHOCT DU3HKOXHMHUS,

2. mpod. n.x.H. Ilnamen Hukonos IlenueB, oGmacT Ha BHCLIe
oOpazosanue 4. [lpupoanu Hayku, MaTeMaTHKa u UH(pOpMaTHKa,
npogecHoHanHo HanpapieHue 4.2 XUMUYECKH HayKH, Hay4yHa CIELUAIHOCT
Teopetnuna xumus;

Pesepsa:



mou. n-p Huna JlumutpoBa [lumueBa, 06iiacT Ha BHCIIE obpa3oBanue 4.
Ilpuponsu Hayku, MaTeMaTuKa U UH(POPMATHKA, MPO(ECHOHATHO HalnpaBJieHHUE
4.2 X¥iMUYECKH HayKH, Hay4Ha CIIEHUATHOCT DUZHKOXUMHUSL,

II. CnenuanucTy oT Apyru Hay4YHH OpraHU3aLuy (BbHIIHH YJIEHOBE):

3. mpod. n.x.H. [Jumutep PyceB Mexanmkues — MOHX — BAH, o6nact
Ha BHCIIe oOpasosanue 4. Ilpuposnu Hayku, maremarvka W MH(pOPMATHKA,
npopecuoHanHo HanpapieHue 4.2 XUMHYECKM HayKM, HAay4Ha CIEeLMaHOCT
Kuneruka u karanus;

4. mpod. n-p Nanuena I'eoprueBa Kosauesa — MOHX — BAH, o6act Ha
Buciie obpasoBanue 4. Ilpuponnu Hayku, MaremaTtMka M MH(pOPMATHKA,
npodecoHanHo HanpabieHHe 4.2 XUMHYECKHM HAayKH, HaydHa CIIELHATHOCT
X¥MUs Ha TBBPJIOTO TSIIO;

5. mpod. Mean IlanaiiotoB MBanoB — CY, daxynarer mo Xumus u
(hapmanusi, obnact Ha Buciue o6pasosanue 4. [IpupoHK HAyKH, MATEMATHKA U
MH(OpMaTHKa, NPO(PeCHOHaNHO HanpaBieHne 4.2 XUMHYECKH HAYKH, HaydHa
crenuanHocT OU3UKOXUMHUS;

6. npo¢. n.x.H. Bacun [lparomupoB Cumeonos — CV, @PakynTeT 10
XuMusi ¥ Qapmanus, obnacT Ha Buciue obpasoBanue 4. Ipupomuu HaYyKHU,
MareMaThka ¥ HH(popMaTHKa, NpodecHoHaIHo HanpaBieHue 4.2 Xumuuecku
HayKH, Hay4Ha CIIELUAITHOCT AHAJIUTHYHA XUMHUS;

7. nou. Ilerko CtoeB IletkoB — CVY, MakynTer no Xumus u bapmarus,
obmact Ha Buciie oOpasoBanue 4. [lpupomHum Hayku, MaremaTWka U
HHpOpMaThKa, npodecuoHanHo HanpasieHue 4.2 XUMUYECKH HayKH, Hay4Ha
crienranHocT TeopeTuyHa XUMusl.

Pesepga:

nou. 1-p Penn Crounosa HMopnanosa — MOHX, o6nact Ha Bucie o6pa3oBanue
4. Ilpupomnu Hayku, MareMaTHKa u HMHGOPMATHKA, NPOohECHOHAIHO
HanpaBneHne 4.2 XuMHUYeCKM HayKd, Hay4yHa creuuanHocT Heopranwdxa
XUMUSL.

Bcuuku IIPEAIOKCHHU YJICHOBE Ca C KOMIIETEHTHOCTH 3a KOHKYpCa.

KaTepeHusT CcbBeT €IMHOAYIIHO MpHe HANPaBEHOTO IpPEIJIOKEHHE 3a
yieHoBe Ha Hay4Horo xypwu.

18.06.2018 r. ITporokonuuk: |

(Mapus I'e ,{;meBa)



Ho Jlexana

Ha XUMHYECKH (haKy/TeT
npu I1Y ,I1. Xunennapcku®
Tyk

JIOKJIAJT

ot ou. 1-p I'eopru MBanos I1atpoHos,

BpH/I prxoBoauTen kareapa “XuMHYHA TEXHOIOTU”

I'ocniogun Jlekan,

Mosist 1a 6B1aT DOMBIHEHH XOHOPYBAaHUTE YacoBe Ha npod. n1-p Marganen
HAumurpos 3natanoB ¢ ome 15 waca mekumm (30 waca kaTo YIPaXHEHUs) IO
AUCUMIITMHATA ,, XUMUYHU TEXHOJOTHH" ChC CTyHEHTH OaKanaBpu ,BHONOrHs u
xumus III xype, 2017/2018 y4ye6na roguna. Jlexnuute ca IIPOBEAEHHU Mpe3 Mecel]
AICKEMBPH M SIHYapH, MOPajl TPOIABDKMTENHOTO OTCHCTBHE HA THTYNApa IIO

JUCITUILINHATA.

HpHJIaFaM MMPENHUC-U3BJIICYECHUE OT IIPOTOKOJIa Ha KaTeAPEHUS CHBET.

14.06.2018 r.




é TTnosauscku YHusepcuter “TTaucuis XuneHaapcku”
Kareapa “"XumuuHa texHonorus”

MPOTOKOI Ne 116

OT KaTeJpeHOo cbBeLlaHune

Mpenuc

Axec 13.06.2018 roa. ce cbCTosA chBeLaHne Ha KaT. XUMUYHA TEXHOMOMUS.,

MNpuckeTBaxa: npod. g-p I'. AHToBa, Aou. A-p I'. MaTpoHos., rn. ac. a-p X.
lMeTkoBa, rn. ac. a-p U. Koctosa, ac. IN. AHes, xum. Y. CUMEOHOEA.

OtcberBaxa: gouy. a-p M. AHrenosa-PomoBa — B nnaTeH oTnyck, gou. a-p A.
ToHues — B HennaTeH oTnyck, rn. ac. a-p O. TeHesa — B OTNYCK MO Ma4MHCTBO.

CbBellyaH1eTo npeMnHa npu criesHns AHEBEH pea:

m.2. Kadposu ebnpocu

PasrnenaHo 6e npep. noxeHneTo Aa 6bAAT AOMbIHEHM XOHOpYyBaHWUTE YacoBe
Ha npod. 4-p Marganen AumuTpos 3nataHos ¢ owe 15 yaca nekumn (30 yaca kaTto
ynpaxHeHus), KOUTo 6sXa NPOBEAEHMN CbC CTYAEHTU 6akanaspu ,Buonorus n xumms“
lI'kypc, 2017/2018 yyebHa roamHa no aucumMnnuHaTa ,XMMUYHU TEXHOMOMUM" npes
M. AEKEMBPU U SHyapu.

YneHoBeTe Ha KaTefpeHUs CbBET pelunxa [a ce NPeanoXu Ha dakynTeTHus
CbBeT Aa ObaaT [ONbIHEHW XOHOPYBAaHWTE YacoBe Ha npod. A-p MarpaneH
[umutpos 3nartaHos ¢ owe 30 Yyaca kaTto ynpaxHeHus, no gucuymnnunHaTa , XvuMudHu

TeXHonorun* cbC ctyaeHTn Gakanaspu ,Buonorus u xumus® |l Kypc, 2017/2018

MpoTokonupan: *%{{f |

(xum. XK. CumeoHoBa)

y4yebHa roguHa.




Ho [exana
Ha XUMHUYECKHS (aKyITeT

TYK

TOKJIAJ

ot npod. a-p ['mHKa AHTOBA
[Ipencenaren Ha KOMHCHSTA IO ATECTUPAHE

KbM XUMUYECKUS PaKyyiTeT

I'-u JlekaHn,

Monst na BHeceTe 3a pasriexaaHe BbB DakynTeTeH CHBET pelICHUsATa Ha
KOMHCHSTA 1O AaTECTUpaHE OTHOCHO IIpolleaypara IO aTeCTUpaHe Ha CICIHHUTE
MPETNo/1aBaTeIIH:

1. 3a gou. n-p Crena MuponoBa CtatkoBa-AbOerxe KOMUCHATA 110 aTECTUPAHE:

- TpejaJiara MmoJjo’KUTENIHA OI[eHKa 3a ydeOHarta JIeHHOCT.

- Tpenjiara rMmoJjoKUTeNIHA OIICHKA 3a HayYHaTa JIEWHOCT.

- TpejaJiara moJjIoKUTENIHA OI[EHKa 3a aJIMUHUCTPAaTUBHATA IEHHOCT.

- pasriena u o0ChIU CTYAEHTCKOTO MHEHHE — CTYICHTUTE ca OLEHWIN

MOJIOKUTETTHO yuyeOHaTa U mearoruyeckara aeitHoct Ha o1l. CTaTkoBa,

- npeaJjara 001112 aTeCcTAllMOHHA OLleHKA — MOJIOJKUTEIHA.

2. 3arm. ac. a-p INans KOCTa,Z[I/IHOBa TonuyeBa KOMHCHSATA T10 aTCCTUPAHC:

- Opeajiara IroJioKMTEIIHA OLICHKA 3a yqe6HaTa JEHHOCT;

- Opeajiara rmoJIoKUTEIHA OLICHKA 3a HayYHaTa )I@fIHOCT;

- [Opeajiara rmoJIoXKUTEIHA OLICHKA 3a a/IMUHHUCTpaTUBHATA HeﬁHOCT;

- pasricaa u O6C’BI[I/I CTYACHTCKOTO MHCHHUEC — CTYACHTUTC Ca OLICHUJIN
ITOJIOXKHUTCIIHO yqeGHaTa U IeJaroruueckara JeHHOCT Ha IJI. ac. a-p Tonuera;

- npeaJjara 001112 aTeCTAlIMOHHA OIL[EHKA — MOJI0KUTEJIHA.



3. 3arn. ac. a-p Orusu [letkoB [lykamoB KoMUCHsATa TTO aTECTUPAHE:

- mpejiara MoJIOKHUTENHA OLEHKa 3a yueOHaTa JeifHOCT;

- [pezJiara IoJIOKMTEIHA OLIEHKA 3a HayyHaTa JIeHOCT;

- mpeziiara IoJIOKHUTENIHA OLEHKA 3a aJIMUHUCTPAaTUBHATA JIEHHOCT;

- pasriena u o0ChIIU CTYACHTCKOTO MHEHHE — CTYIEHTUTE ca OLECHWIN
MOJIOKUTETHO yyeOHaTa u nejaroruuyeckara eiHocT Ha ri1. ac. 1-p [lykanos;

- mpemara o0ua aTeCTANMOHHA OLEHKA — MOJIOKUTEJIHA.

- mpenopbka: . ac. A-p OrusH IlykanoB 1a noBUIIM My0JMKANIMOHHATA

CH AaKTHUBHOCT.

prmaraM: JOKYMCHTHUTC HAa aTCCTUPAHUTC NPCIIOJaBaATCIIN.

21 roum 2018 rop. [Ipencenaren na KA:
(mpod. x1-p I'. AnTOBA)





