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1. OEJIb U 3AJAYHN JTUCIIUAITJIMHBI

[Iporpamma  cocTaBieHa B  COOTBETCTBHH ¢  TpeOoBaHusmu  DegepaibHOTO
rOCy/IapCTBEHHOTO0 00pa30BaTEIBHOTO CTAaHAApTa BBICHIETO oOpa3oBaHHS — OakalaBpuaT IO
HanpaBieHuto  noaroroBku  18.03.01 Xwumuueckasi TEXHOJIOTMS, PEKOMEHIAIUSIMU
METOJIMYECKOM KOMHCCHM WM HAKOIUICHHOTO OIbITa TPENOoJaBaHUs IUCIUIUIMHBI Kadempoi
o0mieit u Heoprannueckoit xumuu PXTY um. JI.1. Menneneena.

Juctummuaa «OO0IIast 1 HeOpraHu4ecKasi XUMHUsD» OTHOCUTCS K 0a30BOM 4acTH TUCIUTUINH
ydeOHoro miaHa. J[Js ycrmeurHoro OCBOCHHS JUCUUIUIMHBI CTYJEHT JOJKEH 3HATh OCHOBHOU
TEOPETUUECKUN MaTepuas, U3ydyaeMbli B LIKOJIBHOM Kypce€ XHMMHM, a TaKKe€ YMEThb pellaTh
MPOCTEHIINE 33a/Ja4l U COCTABIATH (DOPMYJIBI COCTUHEHUN U yPaBHEHUS XUMHUYECKHUX PEaKIIHA.
Omnwupasicb Ha TOJYy4YEeHHBIE B CpeAHEH LIKOJE 3HAHHWS B 00jacTu oOLIe M HeopraHMYecKou
XUMHH, TTPOrpaMMa IMpelyCMaTPUBACT X PACIIUPECHUE U YIIIyOJIeHUE.

Hear auCHMIVIMHBI - TpuoOpeTeHHe 3HAaHWW M KOMIETEHIMH, (opMupoBaHue
COBPEMEHHBIX MPECTABICHUN B 00JIaCTH TEOPETUIECKIX OCHOB XHMHH U XMMHHU JJIEMEHTOB.

3agauM JMCUMIUIMHBI - OBJIAJICHUE TEOPETUYECKUMHU OCHOBAMHM XUMHUU U OCHOBAMH
HEOPraHMYECKON XUMUH; (POpMHUpOBAHUE y CTYIEHTOB HABHIKOB JKCIIEPUMEHTAIBHON pabOThI;
pa3BHUTHE HABBIKOB PEIICHHUS] KOHKPETHBIX MPAKTUYECKUX 3a/1a4 M UCCIIET0BATEIHCKOM PAabOTHI.

Juctumnuaa «OO0mass 1 HeopraHW4yeckass XUMHs» Tpernogaercs B 1 U 2 cemecTpax.
Kontponb ycneBaemMocTd CTYAEHTOB BEIETCS MO MNPUHITOW B YHHUBEPCUTETE PEUTHHTOBOU
CHCTEME.

PaGouass mporpamma JAMCHUIUIMHBI MOXET OBITh pealu30BaHA C MPUMEHEHHEM
ANEKTPOHHBIX 00pPa30BATENBHBIX TEXHOJIOTUHA M AJIEKTPOHHOTO OOYYEHUS TOITHOCTHIO WIIN
YaCTHUYHO.

2. TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUSA JIUCHUIIVINHBI

N3yuenune JUCLHUILIMHBI HaIIpaBJIEHO Ha npuobpereHue CIIEAYIOIIHNX
o0menpodeccHOHATbHBIX KOMIETEHIIUI U HHAUKATOPOB UX TOCTUKEHHUIL:

HaunmenoBanue
Koxa u HaumeHoBaHME HHAMKATOpa
kareropuu (rpynnsl) | Kox n Haumenosanune OIIK
noctmxenus: OIIK
OIIK
OIIK-1.1.  3naer  TeopeTHYECKHE
OCHOBBI OOIIEH W HEOPraHUYECKOi
OIIK-1 Cnocoben wu3y4ars, = p
XUMMUM WU IOHMMAeT  IPHUHIMIIBI
aHaJIN3UPOBATb,
CTPOEHMsI BELIECTBA U IPOTEKAHMS
UCIIOJIb30BaTh  MEXaHU3MBI
MIECKIX eaxii XUMHUYECKHX TPOLIECCOB;
P > | OIIK-1.5. YwMmeer BBITIOJIHSTh
IIPOUCXOJSAIINX B
OCHOBHBIE XMMHUYECKHE ONEpaLUY;
TEXHOJOTMYECKHUX IpOoLeccax
EcrectBenno- OIIK-1.9. Bnaneer TeopeTHUYECKUMHU
U OKpY’KaroIlleM MHUpE, .
HayuHas METOJIaMU ONMCAHHUSA CBOICTB
OCHOBBIBasICh Ha 3HAHUAX O
HOJrOTOBKA IIPOCTBIX W CJOXKHBIX BEIIECTB Ha
CTPOEHUHU BELIECTBA,
. OCHOBE JJIEKTPOHHOI'O CTPOEHUS HX
IIPUPOJIE XUMUYECKON CBS3U
. aTOMOB u MOJIO’KEHUS B
U CBOMCTBaxX  pasiU4HbIX .
Ileproguueckoii cucteMe XMMHUYECKUX
KJIaCCOB XUMHUYECKHUX
.. | DIIeMEHTOB, AKCIEPUMEHTAIbHBIMU
3JIEMEHTOB, COEIMHEHU,
METOAaMU OmnpeeneHusT (PU3NIECKUX
BELIECTB U MaTEPUAJIOB. o
u XUMHYECKHX CBOICTB
HEOPraHMUYECKUX COEANHEHUH.




B pesynbrare u3ydeHus AUCHUILUIMHBI CTYACHT OakajiaBpuaTa J0JKEH:

3nams:

— DJIEKTPOHHOE CTPOECHHUE aTOMOB U MOJIEKYJI;

— OCHOBBI TEOPUM XUMHUUYECKOU CBSI3U B COCIMHEHUSX Pa3HbBIX TUIIOB, CTPOCHUE BELIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUY,

— OCHOBHBIE€ 3aKOHOMEPHOCTHU IPOTEKAHUS XMUMHUYECKUX IPOLIECCOB U XapaKTEPUCTUKH
PaBHOBECHOI'O COCTOSIHUS;

— METO/BI ONIMCAHUS XMMUYECKUX PABHOBECUH B PACTBOPAX JIEKTPOJIUTOB,

— CTPOEHHE U CBOMCTBA KOOPAMHALMOHHBIX COCIMHECHMUI;

— IIOJIy4EHHUE, XUMHUYECKUE CBOMCTBA IIPOCTHIX U CIIOKHBIX HEOPIAaHUYECKUX BEILIECTB.

Ymemo:

— BBIIOJHATh OCHOBHBIE XHMMYECKHE OIEpallid, OIPEAEIATh TEPMOIUHAMHUUYECKUE
XapaKTEPUCTUKUA XUMUYECKUX PEAKLUN U PABHOBECHBIC KOHLEHTPALIUH BELICCTB;

— HCIIOJIB30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOJUHAMUYECKHE CIIPABOYHBIC
TaHHBIE IS pelIeHus MPo(ecCHOHANBHBIX 33/1a4;

— TPOTHO3UPOBATh BIIMSHUE PA3IUYHBIX (DAKTOPOB HA pPABHOBECHE B XMMHUYECKHX
peaxkuusx;

Bnaoemy:

— TEOPETHYECKMMHU METOJAMH OIMCAHUS CTPOCHHS M CBOMCTB IIPOCTBIX U CJIOKHBIX
BEILIECTB HAa OCHOBE JJICKTPOHHOIO CTPOCHMsSI HMX AaTOMOB U IIOJIOKEHMS B IEPUOAUYECKOU
CUCTEME XMMUYECKUX 3JIEMEHTOB;

— OCHOBHBIMHU HaBBIKaMU pabOTHI B XUMHUECKOM JabopaTopuu;

— OSKCIEPUMEHTAIIbHBIMU METOJAMHU OIPENEICHUs] HEKOTOPBIX (PU3UKO-XMMUYECKHX
CBOWCTB HEOPTAHUYECKUX COCIMHEHUN.

3. OFbEM JUCHUIJIMHBI U BUAbI YYEBHOH PABOTHI

Biinl VieHoii paboTLI Bcero 1 cemecTp 2 cemecTp
ALY p 3E Akaj. 4. 3E Akaj. 4. 3E Akagn. 4.
DD O 12 432 7 252 5 180
JUCHMIIIMHBI
Konraxrnas pagora - 623 | 224 | 356 | 128 | 267 | 96
ay/INTOPHBIE 3aHATHS:
Jlexuuu 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (I113) 0,89 32 0,89 32 - -
JlaGopatopusie padotsl (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTesibHas padoTa 3,78 136 2,44 88 1,34 48
KonTakTHas camocTosiTenbHast i ) )
pabota 3,78 2,44 1,34
CamocrosiTeIbHOE U3yUEeHHE 136 38 48
pa3aeNioB AUCIUILITNHBI
Bua kouTpoJs:
JK3aMeH 2 72 1 36 1 36
KonTakTHas pabora — 0.8 0.4 0.4
MIPOMEKYTOYHAS ATTECTAIHS 2 ’ 1 ’ 1 ’
[ToaroroBka Kk sK3aMeHy 71,2 35,6 35,6
Bua uTOroBOro KOHTpoOJIA JK3aMeH IK3amMeH
. Bcero 1 cemecTp 2 cemecTp
BHibt yueoHoii paborht 3E [ Actp. u. 3E | Actp.u.| 3E | Acrp.u.




OO0masi Tpy10€eMKOCTh

12 324 7 189 5 135
JUCIATLINHBI
Konrakrnas padora - 6,23 168 | 3,56 96 2,67 72
ay/INTOPHBIE 3aHATHS:
Jlexuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (I113) 0,89 24 0,89 24 - -
JlaGopatopusie padotsl (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTesibHas padoTa 3,78 102 2,44 66 1,34 36
KoHTakTHast caMOCTOSTEIbHAS i i i
IéaGOTa 3,78 2,44 1,34
aMOCTOSITEIIbHOE H3yUeHUE 102 66 36
pa3eNioB AUCIUILIINHBI
Bua kouTpoJs:
IK3aMeH 2 54 1 27 1 27
Konrakrnas pabora — 0.6 0.3 0.3
MIPOMEKYTOYHAS ATTECTAIHS 2 1 1
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Bua uTOroBOro KOHTpoOJIA JK3aMeH IK3amMmeH
4. COAEP) KAHUE JUCHUIIJINHBI.
4.1. Pa3gesl AMCHUILINHLI H BUABI 3aHATHH
AKaJieM. 4acoB
Nen/m Pa3zzes1 IMCIHMILINHBI Bcero Jek- Mpak. JIab. Cam.
1107071 3aH. padorsl | paGora
Pazpnen 1. [lpuHuMnbl xXumun 216 32 32 64 88
1.1 | Crpoenue atoma 9 2 2 - 5
Ilepuoanueckuii 3aKOH u 8 3 - - 5
MIEPHONYECKas CUCTEMA
1.3 | OkucnurenbHo- 19 3 2 4 10
BOCCTAHOBUTEIHHBIE MPOIECCHI
1.4 | Xummnueckasi cBA3b U CTPOCHHE 47 9 10 8 20
MOJICKYJTI
1.5 | Ilonsitue 0 XUMHUYECKON 18 5 4 - 9
TEPMOIUHAMUKE,
TepMOJUHAMHUYCCKHE (YHKITUU
COCTOSTHHSI
1.6 | Ilonsitue 0 XUMUYECKOU 8 2 2 - 4
KWHETHKE. XuMu4eckoe
paBHOBECHE
1.7 | PacTBOpBHI. PaBHOBecus B 107 8 12 52 35
pacTBopax
JK3aMeH 36
Hroro 1 cemecTp 252
2. | Paznen 2. Heopranmueckas 144 32 - 64 48
XHMHUS
2.1 | Xumus s-3J1€MEHTOB 21 3 - 12 6
2.2 | Xumus p-3J€MEHTOB 74 17 - 32 25




2.3 | Xumus d-3J1eMEHTOB 45 10 - 20 15
2.4 | Xumus f-351eMeHTOB 4 2 - - 2
IK3aMeH 36
Hroro 2 cemecTp 180
HUTOIO 432 64 32 128 208

4.2. Conep:xaHue pa3/ie0B M CHUILTAHbBI
Pasnea 1. [IppHOMns xXumun

1.1 Ctpoenue aroma.

BonHoBBIE CBOHCTBa MaTepualbHBIX 00BEKTOB. YpaBHeHHe 1e bpoiins. CooTHomieHue
HeomnpezaeneHHoctel ['elizen0Oepra. Ilonarue o kBaHTOBON MexaHuKe U ypaBHeHUH Lllpeaunrepa.
BonnoBast QyHKIMsA. DNEKTpOHHAs IUIOTHOCTh. XapaKTEPHCTUKA COCTOSHUS AIIEKTPOHOB
KBaHTOBBIMH uHciamMu. KBaHToBble uHMcina #u  (OPMBI  BIIEKTPOHHBIX 001akoB. DopMel
AJIEKTPOHHBIX O0JAKOB JJS S-, p- U d-COCTOSHUI 3JEKTPOHOB B aTOMaxX. MHOT03JIEKTPOHHBIE
atomsl. [IpuHmun Ilaynu. MakcuMalbHOE 4YHCIO JJIEKTPOHOB B DJJIEKTPOHHBIX CIIOSIX U
obomnoukax. [IpaBuno Xynna. IlocnenoBarenbHOCTh SHEPreTUYECKHX YPOBHEH AJIEKTPOHOB B
MHOT'03JIEKTPOHHBIX aTOMaX.

1.2 Ilepnonnyeckuii 3aK0H U IEpUOJNYECKAs] CHCTEMA.

CoBpemenHas (HopMyIHpPOBKaA MEPHOAMYECKOrO 3aKoHa. Ilepuoauueckas cucrtema u ee
CBSI3b CO CTPOCHMEM aTOMOB. 3allOJIHEHUE D3JEKTPOHHBIX CIIOEB M O000JI0YEK aTOMOB B
nepuonuueckoil cucreme snementos (.M. MenneneeBa. OcOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS
aTOMOB B TpYIIaX, B CEMENUCTBAX JIAHTAHOMIOB U aKTUHOUIOB: S-, P-, d- 1 f-3meMeHTHI.

ATOMHBIE U HOHHBIE PaJNYCBhl, YCIOBHOCTb ITUX MOHATUNA. VI3MEeHEeHne painycoB aTOMOB
[0 TepUoJaM M TpyIIaM IEePUOJUYECKOH CHUCTEMBI 3JeMEHTOB. MOHHBIE paauychl M HX
3aBHCHUMOCTB OT 3JIEKTPOHHOT'O CTPOEHUSI aTOMOB UM CTEIIEHU OKHUCIEHUS. DHEPrus MOHU3aLuu U
CPOACTBO K OJIGKTPOHY KaK XapaKTEpUCTUKH DHEPreTUYECKOrO0  COCTOSHUSA  aTOMa.
3aKOHOMEPHOCTH B U3MEHEHMM SHEPTrUU MOHU3ALMU Ha NIPUMEPE AJIEMEHTOB BTOPOIO NEPUOAA.
3HaueHue MEePUOJNYECKOrO 3aKOHa NIl ecTecTBO3HaHusA. lIpenckasaHue CBOMCTB BEIIECTB Ha
OCHOBE IIEPUOAMYECKOr0 3aKOHA, MPEICTaBICHUE O METOAAX CPAaBHUTENBHOro pacyera M.X.
Kapanerssnua.

1.3 OkucIUTENbHO-BOCCTAHOBUTENIBHBIE MTPOLIECCHI.

CreneHpb OKHUCIEHUS aTOMA B COEIMHEHNU. BaskHele OKUCINTENN U BOCCTAHOBUTEIH.
OCHOBHBIE CXEMBI IpEBPAILEHUS BEUIECTB B OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIMSIX.
BnusiHue temnepaTyphl, KOHLIEHTPALUU PEAreHTOB, UX MPUPOAbI, CPEAbl U APYTUX YCIOBHUH Ha
riyOMHY ¥ HalpaBJeHUE NPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

1.4 Xumnueckas cBA3b U CTPOCHUE MOJIEKYJI

KoBaneHTtHass  CBA3b,  OCHOBHBIE  IIOJIOKEHUS ~ METOAA  BAJICHTHBIX  CBS3EH.
DNEeKTpOOTPULIATEILHOCT aTOMOB. MoOHHass W KOBaJIeHTHast CBSI3M, CBOMCTBAa KOBAJIEHTHOMU
CBSI3M: HAIIPABJIEHHOCTb U HachllaeMocTh. IlonsdpHas koBasieHTHas CBs3b. JlOHOpHO-
aKIENTOPHBIA MEXaHU3M O00pa30BaHMs CBS3M. XapaKTEPUCTHKH KOBAJICHTHOW CBS3U: JJIMHA,
sHeprust (PHTaIbNMs), BajJeHTHblE yriabl. COOTHOLIEHHWE JIMH M SHEPruil (IHTAJIBIIHIL)
OJIMHAPHBIX U KPaTHBIX CBSI3EH.

D¢ dexTuBHBIC 3apsibl aTOMOB B MOJIeKyJe. /IUMONbHBI MOMEHT CBSI3U U JUTOJIbHBIN
MOMEHT MOJIEKYJIbI. J[MIIOIbHBIE MOMEHTBI U CTPOEHUE MOJIEKYJI.

PaccmoTpenue cxeMm mnepekpbiBaHUS aTOMHBIX opOuTaniell mpu oOpa3oBaHUU CBs3EH B
MoJieKysax. ['MOpUau3aIlus BOJNHOBBIX (DYHKIMH, TPUMEDPHI Sp-, Sp>-, SP >-THOPUIM3ALMIA.
I'ubpuauszanus ¢ yuyactuem d-opOuraneii. 3anonHeHue THOPUIHBIX OpOuTaNeil HEMOAeICHHBIMU
napamMu 3JekTpoHOB. OOpa3oBaHME KpaTHBIX CBS3€H; O©- W T-CBA3M, HMX OCOOEHHOCTH.
JlenoKkaIn30BaHHBIE TT-CBA3U U IIPOLEyPa HAJIOKEHHS BAJICHTHBIX cxeM. Merox I'nmiecnu.



OcHOBHBIE TMOJIOKEHHS MeToAa MOJEKyJIApHbIX opoutaneii (MO). CasasbiBaromue,
HECBS3BIBAIOIINE M paspbixiisitonie opOutanu. I[locnenoBatensHocTh 3amonHeHus MO B
JIBYXaTOMHBIX 4acTUIaX, COCTOSAIIMX M3 aTOMOB BTOpOro nepuoaa. OObsicHeHHE BO3MOXHOCTH
CYILLIECTBOBAHMsI IByXaTOMHBIX YacTHI] pu noMoiu Merona MO.

OObsicHEHWE MAarHUTHBIX CBOWCTB MOJIEKYJ M WOHOB ¢ mosunmii meroga MO. ITlonstue o
MHOT'OLICHTPOBOM CBSI3U Ha IIPUMEPE PACCMOTPEHUsI XUMHUUYECKOU CBsI3U B MoJsieKye BoHe.

OO0mue cBeneHUsT O KOMILIEKCHBIX COeAMHEHUsAX. KomruiekcoobpazoBaTenb, JTUTAHIIBI,
KOOpJMHAIIMOHHBIE YHWCIIA, JEHTAHTHOCTh JIMT@HAOB, BHYTPEHHSS M BHEIIHAA CQepsl
KOMIUIEKCHOTO coeauHeHus. Kiaccupukaiyss KOMIUIEKCOB 1O BHAY KOOPAWHUPYEMBIX
nuragnoB. HomeHknatypa KOMIUIEKCHBIX —coeauHeHuil. [IpencraBienue o0 u3oMepuu
KOMILIEKCHBIX coelMHeHU. Peakunn o0pa3oBaHust U pa3pylIeHUs KOMIUIEKCHBIX COCTUHEHUH.
KBaHTOBO-XMMUYECKHE TPAKTOBKHU MPUPOABI XUMUYECKON CBSA3H B KOMIUIEKCHBIX COCIMHEHUSX.
Meton BaneHTHBIX cBsizedl. [loHsTHe O Teopum KpucTtaumdeckoro mois. OObscHeHHE
MAarHUTHBIX CBOMCTB M HAJIMYUS WIM OTCYTCTBUS OKPACKU KOMIUIEKCHBIX COCAUHEHUN.

MexmoneKkyigpHass U BHYTPUMOJIEKYJSIpHas. BOJOPOAHAsl CBsA3b. OJHEPrus M JJIMHA
BOJOPOAHOW CBsi3U. BiMsgHMe Hanuuusg BOJOPOAHOM CBSI3M HAa CBOMCTBA XHMMHMUYECKUX
COEIMHEHUN M MX cMecell (TemmepaTypbl IUIABJIEHUS W KHUIIEHHS, CTENEHb AMCCOLUALMN B
BOJTHOM pacTBOPE U JIp.).

HMoHHas CBs3b KaK IMPENEIbHBIM Cllydail KOBAJEHTHOM CBA3U. HeHampaBieHHOCTH U
HEHACBIAEMOCTh HMOHHOW cBs3u. Ilonmsgpusanuss HMOHOB. 3aBUCHMOCTb HOJSPHU3YIOLIETO
JNEUCTBHS MOHA U €r0 IOJIIPU3YEMOCTH OT THIIA JJIEKTPOHHOM CTPYKTYpPBHI, 3apsfa W paguyca
MOHOB. BiusiHue nossipu3anuy Ha CBOMCTBA COCAMHEHUN U UX CMECEH.

OO0mue npeacTaBleHUs O MEKMOJIEKYISIPHOM B3aUMOJEHCTBUU: OPUEHTAIIMOHHOE,
MHIYKUHAOHHOE, TUCIIEPCUOHHOE B3aUMOJCHCTBHUA.

1.5 TloHsiTHE O XUMUYECKOI TEPMOJUHAMUKE, TEPMOTUHAMUYECKHE (PYHKIIUN COCTOSHUS
(xapakTepuctuieckue QyHKINN).

BHyTpeHHsist SHeprus W OHTANBNUA, HX (Qu3MUeckud cmbica. [lonstue o
TEPMOJUHAMHYECKON CUCTEME, N30JIMPOBAHHBIE CUCTEMBL. JK30- U SHIOTEPMHUUECKHUE PEAKIUH.
TepmoxuMusgs UM TEpPMOXUMHUYECKHE YypaBHEHMs. IloHsATHE O CTaHZAPTHOM COCTOSIHUU
UHAVBUAYAIbHBIX XUAKUX M KPUCTANIMYECKUX BELIECTB, I'a30B U pacTBOpoB. CTaHAapTHBIE
SHTAJBIIUK 00pa30BaHUs, pACTBOPEHUS U CrOpaHMs BelecTB. 3akoH ['ecca U cleicTBUS U3 HETO.
Ucnonp3oBanue 3akoHa ['ecca s BBIUMCICHUS SHTAJIBIUN PEAKIUNA W SHTAJIBIUN CBSI3H B
Mmonekyne. Ilonsatue o0 sHTponuu, aOCOMIOTHAS SHTPONHS M CTPOCHHE BellecTBa. M3MeHeHue
SHTPOIIMU B PA3JIMYHBIX MIPOLIECCaX.

1.6 TToHsiTHE O XUMUYECKOW KUHETHKE. XMUMHUUYECKOE PABHOBECHE.

DOneMeHTapHble  (OAHOCTAAUWHBIE) U  HEdJIEMEHTapHble (CJIOXHBIE) peakUuH. 3aKOoH
neiictByromux Macc. KoHcTaHTa ckopocTd peakuuu. MoJIEKYJISIPHOCTh U MOPSIIOK PEaKIMH.
3aBUCUMOCTb CKOPOCTH PEAKLUU OT TEMIIEPATYPbl; SHTAIbINS aKTUBALUH.

IloHaTHE O TOMOI€HHOM U TIeTEepOreHHOM Kartanuse. [IpuMepsl KaTaluTHYECKHUX
MIPOIIECCOB B MPOMBIIIUIEHHOCTH U JIA0OPaTOPHOM MPAKTUKE.

HctuHHOE 1 KaxKy1eecs paBHOBecHs, UX pu3Haku. KoHcTanTa xumudeckoro paBHoBecus (K n
K} 11 ra3oBbIX paBHOBECUI).

Ouneprust I'm60ca, ee cBs3p ¢ SHTponued W SHTaIbIHEH. DPUINYECKUN CMBICT SHEPTUU
['n66ca. DHTponUitHBIN M SHTANBNUKHHBIA (akTopsl mpouecca. CBsizb AG’: ¢ KOHCTaHTOM
paBHOBecus. PaBHOBecMe B TOMOIEHHBIX M TIETEpPOreHHbIX cucreMax. Kpurepuii
CaMOIPOM3BOJIBHOTO MPOTEKAHUS MPOLIECCOB B M300aPHO-U30TEPMUUECKUX YCIOBHSIX.

CMmenienne xumuueckoro pasHoBecus, npuHuun Jle-Illarense — bpaynHa. Bnusnue
TeMIepaTypbl, aBJICHUs, 100aBKM MHEPTHOTO ra3a M M3MEHEHHUs] KOHLEHTPAIMM PearcHTOB Ha
XUMUYECKOE PABHOBECHUE.

1.7 PactBopsl. PaBHOBecust B pacTBOpax

[Ipomeccbl,  compoBoXkaarouiye  0Opa3oBaHME  KHUJIKUX  UCTUHHBIX  PacTBOPOB
HEJIEKTPOJIUTOB U JIEKTPOJIUTOB.



Kpatkas xapakTepucTiuka MeX4acTUYHBIX B3aUMOJEHCTBUHN B pacTBopax. MneanbHble U
peanbHble PacTBOpPbl. AKTHBHOCTH; KOO((PHUIMEHT aKTUBHOCTH KaK Mepa OTKJIOHEHHS CBOMCTB
KOMIIOHEHTa PEeajbHOr0 PacTBOpa OT €ro CBOMCTB B HIeaIbHOM pacTBope. CriocoObl BBIPaKEHHS
KOHLEHTPALUi pacTBOPOB. DKBUBAJICHT U 3aKOH 3KBUBAJIECHTOB.

AccolMMpoBaHHbBIE U HEACCOLMMPOBAHHBIE JJIEKTPONUTHL. CTeneHp JUCCOLUAIUU.
KoHncranta puccoumanuu. 3aBUCUMOCTb CTENEHM JJIEKTPOIMTHUYECKOM IUCCOLMALUU  OT
KOHIIGHTPAaLlMU »JJIeKTposnuTa (3akoH pazdasneHuss OctBanbna). CocTosHue OECKOHEUHOTO
pa3baBiIeHHs pacTBOpa OJJIEKTPOJIMTA, CBOicTBa Takoro pactBopa. lllkama craHgapTHBIX
TEPMOJMHAMHYECKUX (DyHKIMI 0O0pa3oBaHMs HMOHOB B BOJHBIX pacTBopax. CTyneHuaTas
JUCCOLMAnUs DJIEKTPOIUTOB. BilMsgHME OJHOMMEHHBIX MOHOB HA PABHOBECUE IMCCOLMALIAU
cnaboro HJIEKTpoNUTa B pacTBope. PaBHOBecwe B cucTeMe, COCTOSIIEH M3 HACHILIEHHOTO
pacTBopa MajopacTBOPUMOIO 3JIEKTPOJIUTA U €r0 KPUCTAJLIOB, IIPOU3BEIECHUE PACTBOPUMOCTH,
YCIOBHSL OCAXKIEHHUA M PACTBOPEHUs MaJOpPacTBOPUMOIO  dJJIeKTponuTa. PaBHOBecue
JUCCOLIMALMU B PACTBOPAX KOMIUIEKCHBIX COCIUHEHUMN, KOHCTAaHTAa HECTOMKOCTH M KOHCTAHTA
YCTOMYMBOCTH KOMIUIGKCHOTO HMOHa. Peakumm oO0pa3oBaHMs M PEAKIUU Pa3pyLICHHS
KOMIUIEKCHBIX COCIMHEHUM.

PaBHOBecue aucconuanuu BOJbl, MOHHOE MPOU3BEICHUE BOJBI U €r0 3aBUCHUMOCTH OT
temnepatypsl. Illkana Benmuun pH m pOH. CnocoOsl pacuera BenmuuH pH pacTBOpoB.
Bydepusie pactBopsl. [lonspusyromee 1eficTBe HOHOB COJIM HA MOJICKYJIBI BOJIBI.

I'unponus conel, ruponn3 No KaTuoHy M aHuoHy. CTyneH4artsiii ruaponns. Bzaumuoe
yCUJICHHE THIPOJIN3a, MOJHBIA (HeoOpaTuMblil) ruaponn3. KoHCTaHTa M CTENeHb THAPOJIH3a,
CBSI3b MEXY STUMHU U KOHLEHTpaIen pactBopa. CrocoObl yCUIICHUS U TIOAABICHHS THIPOIH3A.
ITonsiTHE O conpBONM3E.

Pasnen 2. Heopranuyeckasi Xumusl.

2.1 Xumus s-37€MEHTOB

lenounsie Metamibl. OOIIas XapakTEepUCTHKA CBOMCTB 3JIEMEHTOB, HAaXOXXICHHE B
IIPUPOJIE, TIOJYyUYEHUE U XUMHUYECKHE CBOMCTBA MeTa/uloB. COeIMHEHNUs IIENOYHBIX METAJIOB,
OKCHJIbl, TIEPOKCHJBI, O30HUIBI; IOJyYEHHE, MX CBOMCTBA M XHUMHUYECKas CBsA3b B ITHUX
COEIUHEHUAX. ['MAPOKCUABI LIENOYHBIX METAJJIOB, IOJydyeHHE B HpoMbliieHHocTH NaOH,
XMMUYECKHE CBOMCTBA THUAPOKCHIOB. OOmas XapakTepUCTHKA COJIEH, MOJYyYeHHE COMAbI MO
metoay ConbBe. OcoOeHHOCTH XUMUH JUTHs. O0IacTH NPUMEHEHHUS IIEIOUYHBIX METAJIOB U UX
COCIMHECHU.

[lenouHo-3eMeNbHbIE METAIIbl, Oepwiuinid, Maruuii. OOmIas XapakTepUCTHKA CBOWCTB
METaJUIOB, HaX0XKJIEHUE B MIPHUPOJE, MOJYyUYCHHE METAJUIOB M UX XUMHUYECKUe cBoiicTBa. OOmmias
XapaKTepUCTHKA COJIEH 3TUX 3JIEMEHTOB, UX PACTBOPUMOCTb M TMIPOIM3yeMOCTb. OKCUAbI U
THIPOKCHU/IBI ATHX JIEMEHTOB: MOJyY€HUE U XMMHUECKHE CBOMCTBA. JKeCTKOCTh BOJIBI U METOBI
ee ycrpaHeHus. OcoOeHHoctu xumuu Oepwnins. OOjmacTH NPUMEHEHUS METAUIOB M UX
COCIMHECHU.

2.2 Xumust p-3J1IEMEHTOB

OOmiast XxapakTepucTUKa p - DJEMEHTOB, CpPaBHEHHE XHMHUYECKHX CBOWMCTB U
PEaKIMOHHON CTIOCOOHOCTH.

Bop. Coenunenust 6opa B mpupone, MoIydeHHE Oopa M €ro XMMHYECKHE CBOMCTBA.
Bopuasl MetanioB, 60poBOIOPOIBI, OOPOTUAPUIBI METAIIIOB: MOJyuYeHHE, XUMUYECKas CBS3b B
060opoBoOpOaX, XMMHUECKHE CBOMCTBa coequHeHuid. Hutpua Gopa um marepuanbsl Ha €ro
ocHoBe. bopHbIil aHTUApUA U GOpHBIE KUCIOTHI, MOMYyYEHHE M KUCIOTHO-OCHOBHBIE CBOMCTBA.
[Tonmyuyenue rajgoreHuoB 60pa u ux ruapou3. [IpuMmenenue 6opa u ero coeTUHEHUH.

Amomunuii. IlpuponHble HCTOUYHUMKM M TojydeHHe Metamuia. OKCUA, TUIPOKCHL,
QJIIOMUHATBHL: IIOJy4EHHE M XUMHUYECKHE CBOMCTBA. ['MIpOIM3 COJIEH alIIOMUHHS, KBAcCLbl.
I'mapun anroMUHUS U aTIOMOTUAPUIBI, CUHTE3 U UCIOJIb30BaHUE B KAUECTBE BOCCTAHOBUTENIEH.
IIpuMeHeHne amOMUHNS U €70 COCIUHEHUMN.



lajmuii, naani, tTannui. [IpupoaHbIe HCTOYHUKH, IOJYyYEHHE U XUMUYECKHE CBOMCTBA
3TUX MeTauioB. OKCHABI, TUIAPOKCHIBL, COJM STHUX METAJIOB, OCOOCHHOCTH XUMHUYECKUX
cBOUCTB coenuHeHnH. OcoOeHHOCTH XUMUHN Tayutus. [IpuMeneHue ramumms, HHANS, TauIus U UX
COCIUHCHHMN.

VYraepon. AmnoTtponHsie MogupUKauK: rpaduT, anMas, KapouH, QymepeHsl. Y caoBus
CHHTE3a UCKYCCTBEHHBIX aJIMA30B. YTIEPOIHbIE HAHOTPYOKH.

Xumuueckue cBoicTBa yraepona. Kinaccuduxanusa kapoumos. Oxcunel yraepona (II) u (IV):
II0JIy4E€HUE U XUMUYECKUE CBOWCTBA. YTOJIbHAS KUCIIOTA, €€ COJIM U IPOU3BOIHBIE.

CuHuiIbHas KHUCIIOTA, €€ COJIM: MOJIYy4YeHUE U XuMudeckue coictBa. Pomanunel. IIpumenenne
yIJIIepoJia U €ro COeAMHEHU M.

Kpemuuii. IlpuponHple HMCTOYHHMKHM, METOJABI MOJIYYEHUS M OUYUCTKU. XHUMHYECKHE
CBOMCTBA KPEMHMS, €r0 OKCHJAa M KPEMHHEBOM KHCIOTHl. KBapleBoe CTEKJIO, CHIMKarelsb,
pacTBopuMoOe CTeKJI0. BopopoaHble coeAMHEHNs KPEMHHUs, MOIY4YEHHE M BOCCTAHOBUTEIIbHAS
aKTUBHOCTH. CHIMLIKIBI METAJIOB, KapOua KPEeMHHUs, HUTPUI KPEMHHUs, rekcadTopKkpeMHUEBast
KHCJIOTA: IIOJIy4eHHUE U CBOMCTBA. [IpuMeHEeHNEe KpEMHUS U €r0 COEJUHEHUN.

I'epmanuii, onoBo, cBuHel. [IpupoaHble UCTOYHUKH, MOJYYEHUE 3TUX DJIEMEHTOB U HX
XUMHYECKHe cBoMCTBA. OKCUABI U TUAPOKCUBI 31eMeHTOB, cTaHHaTHI (11 u IV), mmromOaTs (11
IV). Cynbpdunsl: mnomydeHue W UX XuMudeckue cBoictBa. Comu  THOKHCIOT. OOmmias
XapaKTepUCTHKA COJIEH, pacTBOPUMOCTb U T'MApoau3yemMocTb. IIpuMeHeHne repmanus, 0JoBa,
CBHHIIA U UX COCIMHECHUM.

Azor. OOmas XapakTepUCTHKa XHUMHYECKHMX CBOWMCTB JJIEMEHTOB TPYIIIBl a30Ta.
[TpombinieHHOE 1 Tab0opaTOpHOE MoTydeHue a3ora. [Ipobiiema cBsI3aHHOTO a30Ta ¥ BO3MOXKHbIE
IIyTH €€ pellleHusl. AMMMAK: NTOJIy4eHHE, XUMUYECKUE CBOMCTBA aMMHUaKa, )KUJIKUH aMMHaK Kak
pacTBOpPUTENb, AMMJbI, UMHUABl W HUTPUABI, UX TUAPOJIW3. ['MApasMH W TUAPOKCUIAMMH:
IIOJIyYE€HUE, CTPOCHHME MOJIEKYJI, KUCIOTHO-OCHOBHBIE M OKHUCIUTEIBHO- BOCCTAHOBUTEIbHBIE
CBOMCTBA. A30TUCTBIN BOJOPO;: MOITYYEHHE, CTPOEHUE MOJIEKYJIbI, a3U]Ibl METAJLJIOB.

Oxkcunst azota (1, I, III, IV, V); ux nonyuyenue, Xumuieckas CBsi3b U CBOMCTBA. BriusHue na
OKPY’KaIOIIYIO Cpeay BHIOPOCOB OKCH/A a30Ta. A30THUCTasi KUCIOTA M HUTPUTHI, OJIy4eHUE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. A30THAs KUCJIOTA KAK OKUCIIUTENb, TEPMUUECKOE Pa3JI0KEHNE
HUTPATOB U UX UCIOJIb30BAaHUE B KauecTBe okucnureneil. [lapckas Boaka U ee peakiuu ¢
MeTtaiamu. [IpuMeHeHne a30Ta U ero COeAMHCHUN. A30THBIE YIOOPCHHS.

®ocdop. IIpuponnsie nuctounuku Qocdopa, nomryueHue Gocpopa B IPOMBIIIIICHHOCTH.
MHoroo0pa3ue ajoTponHbIX Moaudukanuid gocdopa, 6ensiii 1 KpacHblil hocdop. Dochun:
MOJIyYeHHE, CTPOCHUE MOJIEKYJbl, XUMUUeckue cBoiictBa. ®ocdunpl meramioB. PochuHoBas
(pochoproBatucras), dhochononas (pochopucras) kuciorsl, Gochunarsr (TunodocPuTel) u
¢dochonarer (pochurel) kak BoccraHoButTenu. [maparanust PiOi1o, docdopHble KHCIOTHI,
¢docdatel, B3anmuble niepexonsl dochatoB. Coequnenus pocdopa ¢ rajJoreHaMu: MoIydeHHE,
CTpOEHHUE MOJIEKYI, TuAponu3. [Ipumenenue pocdopa u ero coeTuHEHNH.

Mpiubsk, cyppMma, BucMyT. Haxoxnenue B mnpupone, mnoiydyeHue. BogoponHsie
COEUHEHMS, IIOJIydeHHE M BOCCTAHOBMUTEIbHAS AaKTUBHOCTb. KHCIOpOJHBIE COEIUMHEHUS;
KHCJIOTBl MBIIIBAKA M CYpbMBI: IIOJIy4€HHME, KHCIOTHO-OCHOBHBIE U  OKHUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. [ 'napokcny BucMyTa. COeUHEHMS DJIEMEHTOB C TaJloOT€HaMH, UX
THIPOJIA3, COJM aHTUMOHWJIA M BHCMYyTWIa. KHCIOTHO-OCHOBHBIE CBOWCTBA CyJIb(UIOB
MBIIIBbSIKA, CYpPbMBI M BHCMYTa, HX B3aUMOJCHCTBHE C PACTBOPUMBIMHU CYJIb(pHIAMH.
Tuokucnots! u ux conu. O6IaCTH NPUMEHEHHUS COSMHEHUI 3JIEMEHTOB.

Kucnopoa. IIpompinuieHHOE U J1a0OpaTopHOE TMOJMYyYEHHE KHCIOPOIa, CTPOCHHE
MOJIEKYJBl, IIapaMarHeTu3M Kuciaopoja. @dusmueckue M XuUMUYecKHe cBoWcTBa. O30H:
MOJIyYeHHE, CTPOCHUE MOJIEKYJIbI, OKUCIUTENbHOE neiicTBue. Kitaccudukanus KUCIOPOIHBIX
coequHEHU  aneMeHToB. Ilepokcua  Bomopoja:  MONY4YEHHE, CTPOEHHE  MOJIEKYJIBI,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. (OO0MacTM MpPUMEHEHHs KHCIOpoJa M €ro
COCIUHCHHMN.
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Cepa, cenen, temnyp. IIlpupoHble HCTOYHUKY, [TOJIyYEHHUE DJIEMEHTOB U UX XUMHYECKHE

CBOMCTBa. AJJIOTPONHMSI CEpbl, CTPOCHUE €€ MOJIEKYJIbl. BOIOpOaHBIE COEUHEHMS IEMEHTOB!
MOJIyYeHHEe, CTPOCHHE MOJIEKYJ, BOCCTaHOBHTENbHbIE CBoWcTBA. CynbQUIbl, METOJBI
II0JIy4€HHUsI, BOCCTAHOBUTENBHBIE CBOMCTBA, TUAPOJIN3, OTHOLIEHHNE K MUHEPAJIbHBIM KHCIOTAM.
Cynb¢haHbl ¥ TOTUCYTbPHIBL.
JIMOKCUIBI 3JIEMEHTOB: METOABI IOJIYyYEHHUs], CTPOCHUE MOJIEKYJ, KHUCIOTHBIE U OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE CBOICTBA. BiusiHMe BHIOPOCOB CEpHHUCTOrO raza Ha OKPYKAIOLIYIO Cpely.
Tprokcuasl 37€MEHTOB: NOJIY4YEHHWE, TWApaTalus, OKUCIUTENbHbIE CBoicTBa. KucnopogHsie
kuciotel S (IV), Se (IV), Te (IV), cmocoObl mosydeHuss u cBoicTBa. ComocCTaBlIeHHE
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIIBLHBIX CBOMCTB OTUX KUCIIOT U UX COJICH.

CepHast KHCIIOTAa: IIOJyY€HHUE, CTPOEHUE MOJIEKYJIbl, OKHUCIUTEIBbHOE JEHCTBHE
KOHIICHTPUPOBAHHOTO  BOJHOTO  pacTBopa, BonmoorHumaromiee cBoiictBo.  Cymbdartsl,
ruapocyibdatel. [Tupocepnas kucnora. TuocepHas KucioTa M THOCYIb(GAT HATPUS: MOJTyUYEHHE
U XMMHUYecKHue cBoiicTBa. CeleHoBasl U TEJUTypoBasi KUCIOThI, METO/BI TIOJYyYEHUS U CBOMCTBA.
XJAOpHUCTBIA THOHWI M XJIOPHCTBHIA CyJIb(ypWII: TMONy4E€HHE, CTPOSHHE MOJEKYJ, THAPOIIH3.
XnopcynbhoHoBas kuciota. [IpumeHenune cepsl, ceaeHa, TeJulypa 1 uX COSTUHEHUH.

Bopopoa. IlpombinieHHOe u 1ab0OpaTOpHOE TMOMY4YEHHE BOJOPOJA, KiaccHpuKauus
TUJIPU/I0B, BOCCTAHOBUTENIbHAS aKTUBHOCTh BOJIOPO/A U THJIPHUIOB METAIIIOB.

lanorensr. O0mas XapakTepUCTUKAa XUMHYECKHUX CBOMCTB TaJOT€HOB, HAaXOXJECHHE B
IpUpOie, TPOMBIIUICHHOE U JabopaTopHoe mnoiyyeHue. OcoOEHHOCTH XMMHUYECKHX CBOMCTB
¢dTopa, pTopuasl Kuciopoaa. Peakiuu xiaopa, Opoma U #ojma ¢ BOAOH U pacTBOpaMH LIETOYECH.
BonoponHele coeaMHEHHMS TajJON€HOB: IIOJIy4EHHE, KHUCIIOTHBIE CBOWCTBA, TEpPMUYECKas
CTaOMIIBHOCTh, BOCCTAHOBUTENIbHBIE CBOMCTBAa. Accoumanus moiekyn HF B muaBukoBoi
KHCJIOTE, TUPTOPUIB Kalmus ¥ HaTpusa. KuciopoaHele coelmHeHHs XJIopa U Hoja: MmojydeHue,
CTPOCHHE MOJIEKYJ, KHUCIOTHO-OCHOBHBIE U OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA.
Kucnopoanbie KucioTsl Xjiopa, OpoMa u #ofa, crocoObl MoMyYeHHsI, OKUCIUTEIbHOE JICHCTBHE.
Conu KHUCIOPOAHBIX KHUCJIOT TaJIOTEHOB KAaK OKHUCIHUTEIM B KPUCTAIJIMYECKOM COCTOSHHUU.
ConocraBineHNe KUCIOTHBIX U OKUCIUTEIBHBIX CBOMCTB KHUCIOPOJHBIX KUCIIOT TaJOT€HOB U UX
cojieil. MexranoreHHsle coeluHeHHs, UX ruaponu3. O6racTu NMPUMEHEHUs TaJoTeHOB M UX
COCIMHECHU.

Bbnaroponnsie ra3el. HaxoxaeHue B npupoze, MPOMBIIUICHHOE MOTyYeHHE OIaropoaHbIX
ra3oB. [IpHunHBl XUMHUYECKON MHEPTHOCTH 3JIEMEHTOB. KiaTpaTHble coeIMHEHUS 01aropoHbIX
ra3oB. XMMHUYECKHE COEAMHEHHs KPUNTOHA M KCEHOHAa CO (TOPOM: MOJyYeHHE, CTPOCHHE
MOJIEKyYJ, THaponn3. Kucnopoausie coenHeHUs O6JaropoIHbIX Ia30B, KUCIOPOJHBIE KUCIOTHI U
ux conu. O61acTu NpUMeHeHUs OJIarOPOIHBIX Ta30B U UX COCTUHEHUH.

2.3 Xumus d->71eMeHTOB.

OcobenHoct XxUMHUU d-371€MEHTOB. 3aKOHOMEPHOCTH M3MEHEHUS XMMUYECKHX CBOWCTB
II0 Tpynnam u nepuogam. HecrexuoMerpudeckue coeJuHEHUS.

Xpom, MonubeH, Bonbppam, cubopruit. [IpupoHble HCTOYHUKH, TOTYYSHUE METAIIOB
n ux xumuueckue coiictBa. Comu xpoma (III), oxcun u ruapoxcun xpoma (III): momyuenwue,
KHCJIOTHO-OCHOBHBIE CBOMCTBA, TMJIPOJM3. XPOMOBBIM aHTUAPUI: IOJIy4EHHE, TI'HApaTalus,
OKHCIIMTEIbHbIE CBOWCTBA. XpoMaTbl U OMXpoMaThl Kak OkuciauTenu. IloigydeHue XiopucToro
XpoMuia U ero ruaponu3. ComocTaBieHHE XWMHUYECKHUX CBOWCTB COCIUHEHUN MONIUOICHA H
BOJIb(hpaMa co CBOMCTBaMU aHAJOTMYHBIX cOeMHEHUI XpoMma. [Ipumenenune xpoma, Moo ieHa,
BOJIb()paMa M UX COeTMHEHUH.

Mapranen, TtexHeuui, peHui, Oopuii. IlpupoaHble MCTOYHHKH, TMONyYeHHE U
XUMHUecKHe cBoiicTBa MeTaiioB. Coennnenus mapradua (1), nomyuenue, KMCIOTHO-OCHOBHBIE
U OKHUCJIHMTEIIbHO-BOCCTAaHOBUTEIbHBIE CBOMCTBA. JlMokcua Mapranma, MadraHatel (IV),
MOJIy4YeHUe M XHUMHuYeckue cBoiicTBa.  Manranarel (VI), mepmaHraHatsl, MapraHieBBIHA
aHTUJPUJ, MapraHleBas KUCIIOTa: MOJyYE€HUE U OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA.
ConocraBineHe XUMHUYECKMX CBOICTB COEAMHEHMM TEXHELMS U PEHHUS CO CBOWCTBAMU
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AQHAJIOTMYHBIX COeAMHEHUM MapraHia. [lpumeHeHue wapraHiua, TEXHEIUs, PEHUS U HX
COCIUHCHMI.

Kene3o, xkobanmbT, HUKeNnb. HaxoxaeHwe B MPUPOJE, NPOMBIIUICHHOE IOJIYYCHHE,
XUMUYECKHE CBOMCTBA MeTaioB. COENMHEHMs] CTENEHW OKHCIeHHs +2 u +3, moiydeHwue,
KHCIIOTHO-OCHOBHBIE M OKHCJIHTCIBHO-BOCCTAHOBUTCIBHBIC  cBoiicTBa. KoMILIeKCHBIC
COEOMHEHHs MeTauioB. PeppaThl: IMOIYYEHUE U OKHUCIUTENIbHOE JeucTBue. [IpumeHeHue
JKejie3a, KoOanbTa, HUKEIS U UX COCIUHCHUM.

[MnatuHOBEIE MeTaIBL. O0IIas XapaKTePUCTUKA COSAMHEHUN MJIATHHOBBIX METAJUIOB, UX
KOMILJICKCHBIC COCIUHEHMUS.

Mens, cepedpo, 301010, peHTreHuii. Haxoxxaenue B npupojie, oJy4yeHUE METAJUIOB U UX
XUMUYeCKUe CBOMCTBA. OKCUJbI, TUAPOKCUIBI, TAJIOTEHUABl METAJUIOB: MOJyYeHHE, KHUCIOTHO-
OCHOBHBIE CBOMCTBa, rUApoian3. KoMiiekcHble COeAMHEHUSI METANIOB, XUMUYECKasl CBS3b B HUX.
[Tpumenenue menu, cepeOpa, 30J10Ta U UX COSTUHEHUH.

Hunk, kaamuii, pryTh. [IpupoaHble HCTOYHUKU, TPOMBIILJIEHHOE MOJYYEHUE METAJJIOB U
UX XUMHYecKkue cBorcTBa. COeIMHEHHs C KUCIOPOJOM M TajJoreHaMH, MOJyYeHUe U CBOWCTBA.
Coenunenus prytH (1), amunneie coeuHeHus: prytu. [IlpuMeHeHne nuHKa 1 ero coequHeHu. O
TOKCUYHOCTU HEOPTaHUYECKUX BELIECTB.

2.4 Xumusg f-351eMEHTOB.

Jlantanouapl. OOmIas XapakTepUCTUKA XHUMHUYECKUX CBOWCTB, TOHATHE O METOMaX
MOJIyYEHUS 3TUX METAJI0B. KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCUAOB U THAPOKCHIOB 3JIEMEHTOB
(IIT), rugponu3 conei.

Axtunounpl. CoIIOCTaBICHHEC XHMHUYECKHMX CBOMCTB AaKTHHOHMJIOB CO CBOMCTBaMU
nantaHouaoB. KpaTkas XxapakTepuCTHKa XHMMHUYECKMX CBOMCTB ypaHa. Kucinopoansie
COCIMHEHHUS M TaJOreHUJIbl ypaHa, COJIM ypaHWia, ypaHatbl. [IpuMeHeHHE IaHTaHOWJOB,
AKTUHOMOB U MX COCAUHCHUMN.

5. COOTBETCTBHME COAEPKAHUSA TPEBOBAHUSAM K PE3YJIbTATAM
OCBOEHMSA JMCIIAITJIMHBI

No KoMmnerenmnuu Pasnen 1 | Pasnmen 2

3HaTh:

1 | BIEKTPOHHOE CTPOEHHE ATOMOB U MOJIEKYJI + +

2 | OCHOBBI TEOPHMM XUMHYECKOH CBSI3M B COEIMHEHUSX Ppa3HbIX . .
TUIIOB, CTPOEHUE BEUIECTBA B KOHJEHCUPOBAHHOM COCTOSIHUU

3 | OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUUECKHUX MPOLIECCOB . .
U XapaKTEPUCTUKHU PAaBHOBECHOI'O COCTOSIHUS

4 | Meronpl oONMCaHMSI XMMHYECKMX paBHOBECHMHl B pacTBopax . .
NIEKTPOJINTOB

5 | cTpoeHHE U CBOMCTBA KOOPAMHALIMOHHBIX COSAUHEHUN + +

6 | momyueHue, XUMHYECKHE CBOWCTBA TIPOCTBIX M  CIOXKHBIX .
HEOpPraHMYECKUX BEILECTB

YMeThb:

7 | BBIIOJHATH OCHOBHBIE XHMMHYECKUE OIEpallM, ONPEIeATh
TEPMOJUHAMHYECKHE XapPAKTEPUCTUKU XUMHUYECKUX PEaKLUld U + +
PaBHOBECHBIE KOHIICHTPALMH BEILIECTB

8 | UCTIOIB30BATh OCHOBHBIE XUMHUYECKHE 3aKOHBI,
TEPMOJUHAMHYECKHE CIIPABOYHBIE JAHHBIE JJI1  pELICHHUs + +
npodecCHOHANTBHBIX 33]1a4;

9 | mIpOrHO3UPOBATH BIMSHUE PA3TUYHBIX (PAKTOPOB HA PABHOBECHE B . .
XUMHUYECKHUX peaKLHsIX

Baajgers:
10 | TeOpeTUUECKMMHM METOJIaMU  ONMCAHUS CTPOEHUSI M CBOWCTB + +
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MPOCTBIX U CJIOXHBIX BEUIECTB Ha OCHOBE BJIEKTPOHHOTO
CTPOEHHUSI MX aTOMOB M TOJIOXKEHHUS B MEPUOJUYECKON CHUCTEME
XUMHUYECKUX HJIEMEHTOB
11 | ocCHOBHBIMH HaBBIKAMH PAOOTHI B XMMHUYECKOH J1Ta00paTopuu + +
12 | skciepUMEHTANBHBIMM ~ METOJAMHU  OINPEICICHUS HEKOTOPBIX . .
(U3UKO-XMMHYECKIX CBOWCTB HEOPTaHWYECKUX COSTMHEHHN
B pe3ynbrate 0cBOSHUS TUCHUIUTHHBI CTYACHT JOJKESH MPUOOPECTH CIETYIOIINE
oduenpogeccuonanbHvle KOMNEMEHYUU U UHOUKAMOPbL UX 0OCHUICEHUA:
Konx u nHammenoBanms | Kog 1 HamMeHOBaHMsI MHIMKATOpA
OIIK poctuxennst OIK
13 | - cnocobeH wW3ydaTh, | - 3HAET TEOPETUUECKHE OCHOBBI 00LIEH
aHAJIN3UPOBATh, Y HEOPTraHWYECKOW XMMUU U TOHUMAET
HCII0JIb30BaTh MPUHIUIIBI  CTPOCHUSI BEIECTBA U + +
MEXaHU3MBbI MPOTEKAHUSA XUMHUYECKUX IPOIECCOB
xumudecknx — peakmuid, | (OIIK-1.1.)
14 | npoucxoasaumx B |- yMEET BBINOJHATH OCHOBHBIE . .
TEXHOJIOTMYECKUX xumnueckue onepanuu (OIIK-1.5.)
15 | mponeccax U | - BJIaJICET TEOPETHUECKUMU METOJaMU
OKPY>KaloIlleM MHpE, OMHCAaHUs  CBOWMCTB  NPOCTBIX |
OCHOBBIBASICh Ha | CIOXKHBIX  BELIECTB Ha  OCHOBE
3HaHUAX O CTPOCHUU | BJIEKTPOHHOTO CTPOCHUSI UX aTOMOB U
BELIECTBA, HPHUPOJE | MOJOKECHUS B [Tepuonnueckon
XAMUYECKOW CBSI3M U | CUCTEME XHUMHYECKHUX  DJIEMEHTOB, + +
CBOMCTBaX  pa3iIM4HBIX | SKCIICPUMEHTAIbLHBIMU MEeTOoJaMu
KJIACCOB  XHMMHUYECKHX | ONpee/ICHHs buznuecKux u
3JIEMEHTOB, XUMHYECKHUX CBOMCTB
COCIMHECHMM, BEIIECTB U | Heopranudeckux coeaunenuit (OIIK-
marepuaios (OIIK-1) 1.9.)
6. MIPAKTUYECKUE U JIABOPATOPHBIE 3AHATUA
6.1. IlpakTnyecKkue 3aHATHS.
IIpumepHbIe TEMBbI NPAKTHYECKUX 3aHATHH 1O JUCIHUIJIMHE.
Ne | Ne pazpena .
TeMBbl IPaKTUYECKUX 3aHATUN Yacsl
/1 | AUCHUATUIAHEI
1 Paznen 1 [Mpaktnueckoe 3ansatue 1. CmocoObl  BhIpakeHHs | 2 akaj.4.
KOHLEHTpaluui pacTtBopoB [ (MaccoBas 11011, MacCOBBIN
MPOLIEHT, MOJSIPHOCTb, TUTP). [IpuroroBieHue pacTBopoB.
Pemenne  3amay ¢ MCIOJB30BAaHUEM  ypaBHEHUH
MaTepHaIbHOrO OajaHca.
2 Paznen 1 [Mpaktnueckoe  3ansatue 2. CmocoObl  BhIpakeHHs | 2 akaj.d.
KOHLEHTpauui pacTBopoB Il (MOJsUIBHOCTB, MOJIBHAS 1014,
MOJIBHOE OTHOLIEHUE). Bzaumusbii repecyer
KOHIIEHTpAlMi. DKBUBAJICHTHI BEIIECTB B PEAKIUIX 0OMEeHa
U OKUCIICHUSA-BOCCTAHOBJIEHUsI. DAKTOP 3KBUBAJICHTHOCTH,
MOJIIpHAsl Macca U MOJISIPHBIA 00BhEM SKBUBAJICHTA.
3 Paznen 1 [Mpaktnueckoe  3ansatue 3. CmocoObl  BhIpakeHHs | 2 akaj.4.
KoHUEeHTpauuu pactBopoB III (HopManbHOCTB). 3akoH
SKBUBAJIEHTOB. Penienue 3a1a4 no TeMe SKBUBAJICHT.
4 Paznen 1 [IpakTrueckoe 3aHSTUE 4. OKUCIUTEIBHO- | 2 aKag.u.
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BoccTtaHoBUTENbHBIE — peakuuun  (OBP).  Baxueimme
OKUCIIUTENH © BoccraHoBUTenu. Knaccudukanus OBP.
[Tepuoanueckuii 3aKOH " OKHUCJIUTEIbHO-
BOCCTAHOBUTEJbHASL aKTUBHOCTD 3JIEMEHTOB U COEIUHEHUH.
Brnusinue pa3nuyHbix GakTOpoB Ha TITyOHMHY U HAIIPaBIICHUE
nporekanus OBP.

Paznen 1

IIpakTnueckoe 3aHsaTHe 5. XapakTEpUCTHUKA COCTOSHUS
JJIEKTPOHA B aTOME CUCTEMOW KBAaHTOBBIX uMcell. IIpuHimun
[Maynu u nmpaBuno Xynpma. @opma 3JIEKTPOHHBIX 00JIAKOB.
OHepreTu4ecKkuil psil aTOMHBIX OpOUTaneil. DIEeKTPOHHBIE
(opMyJIBI aTOMOB U HOHOB (OCHOBHOE COCTOSIHHE).

2 akaj.d.

Paznen 1

IIpakTnueckoe 3aHstHe 6. OCHOBHBIE IOJOKEHUS METOJA
BaJieHTHBIX cBsizeil (BC). BasenTHbIE BO3MOKHOCTH aTOMOB
B pamkax metona BC. 'ubpuansie npeacrabBnenus. CxeMbl
NepeKkpbIBaHUs opOuTaneil mpu oOpa3oBaHMU CBSI3EH B
MOJICKYJIax (NC13, NH3, HZO, SClz, PC13, HzS, BeClz, BBI‘3,
CHa, CBry). JIOHOpHO-aKIENTOPHBIN MEXAHU3M
06pa3013aHH;1 CBA3U (B62C14, AlzBr6, NH4+,BF4', A1C14',
CO).

2 akaj.d.

Paznen 1

IIpaktnueckoe 3anarue 7. Kparneie cBszu (CO2, HCOOH,
COCl,, C2H,, CH3-C=CH). /lenmokain3oBaHHBIC T-CBSI3H U
npouenypa HanoxeHus BaneHTHBIX cxeM (CsHs, HNOs3,
NOs, COs%, SO+, N2O, HN3).

2 akaj.d.

Paznen 1

[IpakTuueckoe 3ansTHe &. l'eoMeTpusi MOJEKYJ, METOJ
I'unecrn (Ber, BF3, SnClz, CBI‘4, NH3, HzO, C1F3, PCls,
SFe, XeFs, XeFs, XeF,, CO3%, SO4*, JFs, JF7). eomeTpus
MoJIeKyl W ux aunoiabHbeId MoMmeHT (CSz, SnCly, SnCly,
PCls, H>O).

2 akaj.d.

Paznen 1

IIpaktnueckoe 3ansatue 9. Meron MO JIKAO B
IIPUMEHEHUH K JBYXaTOMHBIM YacTHULAM (aTOMBl U HOHBI,
COCTOSIIINE M3 AaTOMOB 3JIEMEHTOB BTOPOrO IEPHUOAA:
0,,0,". 0,,CN" N, By, Hex").

2 akaj.d.

10

Paznen 1

IIpaktnueckoe 3anarue 10. Xumuyeckas CBsA3b B
KOMIUIEKCHBIX coeauHenusx; meron BC [Fe(H.0)qs]*,
[Fe(CN)s]*, [NiF4]*, [Ni(CN)]*, [AgCl]. DnemeHTHI
Teopuu Kpucrammmaeckoro mous [Fe(H20)6]*", [Fe(CN)e]*,
[NiF4]*, [Ni(CN)4]*. KapOOHWIBI Kak KOMIUIEKCHBIE
coequaeHHS Ni(CO)4, Fe(CO)s, Cr(CO)e.

2 akaj.d.

11

Paznen 1

[Mpaktuyeckoe  3anstue 11.  TeruoBsle  3PQexTh
XMMUYECKHX  peakUui, OSHTaNpIUM  00pa3oBaHUS U
cropanusa. 3akoH I'ecca, cinexctBus u3 3akoHa ['ecca,
Bbruuciienne AH’ peakuuii u sHepruii (S3HTAJIBINIA) CBA3U B
MOJIEKYyJax.

2 akaj.d.

12

Paznen 1

[Ipaktuyeckoe 3anstue 12. Ilomste 00 SHTpomNHH,
abcomroTHast dHTpomus BemecTB (S°y) W DHTpomHS
nporeccoB (AS°r). Dueprus ['m60ca kak Mepa XUMHUYECKOTO
cponctBa. W3menenuwe »sHeprun ['mbbOca B pazaHuHBIX
nporeccax, SHTPONUNHBIA M SHTAJIBIUUHBIA  (HAKTOPHI.
Brruncnenne AG98 u AS°298 MpOIIECCOB TIO CIIPaBOYHBIM
JAHHBIM.

2 akaj.d.

13

Paznen 1

[IpakTnueckoe 3aHstue 13. XuMHYECKOE pPABHOBECHE.

2 akaj.d.
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Koncranra xumunueckoro paBHoBecust (K, m K¢). Pacuer
paBHOBECHBIX KOHIEHTpauuil. CMelleHue paBHOBECUS U
npuniun Jle-lllatense — bpayna. Cesizb AG’: ¢ KOHCTaHTOM
paBHoBecusi, cBsa3b AG’r ¢ AG”.

14 Pazpnen 1 IIpakTnueckoe 3ansatue 14. CpolicTBa  pacTBOpOB | 2 akaj.u.
nekTposuToB. KoOHCTaHTa W cTeneHp JUCCOLMALINU.
HNonnoe mnpoussenenue Boxwl, mkaina pH. Pacuer pH
pacTBOpoB KUCIOT M ocHoBaHui. Pacuer pH Oydepnbix
pacTtBopoB. [Ipou3sBeneHne pacTBOPUMOCTH, KOHLIEHTpALUs
HACBILIEHHOT'O pacTBOpa (pacTBOPUMOCTB).

15 Paznen 1 IIpakTnueckoe 3anarue 15. I'maponus coneil. CTyneH4arsiii | 2 akaj.u.
THIPONIN3, TONHBIA Tuaponu3. CrnocoObl yCWIEHHS |
nojasieHus Tuaponan3a. KoHcTanTa n creneHb TMIpoin3a,
UX CBA3b C KOHLEHTpauuend conu B pacrBope. Pacuer pH
BOJHBIX PACTBOPOB COJICH.

16 Paznen 1 [Ipaktnueckoe 3anstue 16. Peakmum oOpazoBanuss U | 2 akaj.d.
pa3pylIeHUsl KOMIUIEKCHBIX COeluHeHuW. PaBHOBecue B
pacTBOopax  KOMIUIEKCHBIX  coeauHeHud.  KoncraHTa
HECTOMKOCTU U KOHCTAaHTa YCTOMYUBOCTH.

6.2. JlabopaTopHbIe 3aHATHS.

Brimonnenue 1a00paTOpPHOTO MPaKTHKyMa CIIOCOOCTBYET 3aKpeIUICHHIO MaTepuaa,
u3ydyaeMoro B juciuiuimHe «OOmass ¥ HeopraHuyeckas XUMHUs», a TaKXkKe CII0COOCTBYeET
(OpMHPOBAHUIO Yy CTYACHTOB HAaBBIKOB 3KCIIEPHUMEHTAJILHOW pabOThl M PA3BUTHIO HABBIKOB
HCCIIEI0BATENLCKOM paboThI.

B uacel 1abopaTOpHBIX 3aHATHI MPOBOAATCA 3 KOHTpOJIbHbIE paboTshl Pazmena 1 u 3
KOHTpOJIbHBIE paboThl Pa3nena 2.

MaxkcumanbHOe KOJTUYECTBO 0aylioB 3a labopaTtopHblie paboTsl — 18 6amioB B 1 cemectpe
(makcumainbHo 1,5 Gamna 3a paboty) u 20 6amioB Bo 2 cemectpe. KonnyectBo padot u 6amion
3a KaXIylo paboTy MOXeET ObITh U3MEHEHO B 3aBUCMOCTH OT UX TPYJAOEMKOCTH.

IIpumepbl 1abopamopusix pabom u pazoenvl, KOMOpble OHU OX8AMbIEAIOM

Ne Ne pazpena

HaumenoBanue 1abopaTopHbIX paboT Yacsl
/11 | JUCIUIUIAHBI

1 Texnuka Oe3omacHOCTM H  mpaBwia paboTel B | 4 akaj.u.
nabopatopuu. llorpemHocTu pe3ynbTaTOB YHCICHHOTO
HKCIEPUMEHTA. 3a4eT M0 TEXHUKE 0e30MacHOCTH.

2 OCHOBHBIE TOHATHSI U 3aKOHEI XUMHUH. OCHOBHEIE KiIacchl | 4 akam.u.
HEOPraHWYEeCKUX COEeINMHEHMI. PacueTsl Mo ypaBHEHUSIM
peaKUui.

VYcraHoBIEHUE COAEPKAHUS KPUCTALIM3ALIMOHHON BOABI | 4 akaj.d.
B KpUCTJJIOTHApPATaX U UX HOpMYyII.

4 Paznen 1 Onpenenenne MOJIIPHON Macchl YIIIEKUCIIOTO Iasa. 4 akan.4.

5 [IpurorosiaeHue pacTBOpa 3alaHHON KOHLICHTPALUU. 4 akan.u.

6 OnpeneneHne KOHIEHTPALMU PacTBOPa TUTPOBAHUEM. 4 akan.u.

7 IIpuroToBnenue pacTBopa 3aJaHHOM KOHLEHTpalUMU U | 4 akaz.u.
TUTPOBAHHUE.

8 M3y4yeHne OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEAKIUi. | 4 akaz.u.

9 Onpenenenne MOJISPHON MacChl SKBUBAJIEHTA NMPOCTHIX U | 4 akaz.d.
CJIO’KHBIX BELLIECTB

10 [TonydyeHue 1 CBOKMCTBAa KOMIUJIEKCHBIX COSIMHEHUM. 4 akaj.d4.

11 CrHTEe3 KOMIUIEKCHBIX COEUHEHUM
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12 [lonyyeHne  cmekTpa  TOIVIOMIEHHA  KOMIUIEKCHOIO | 4 akaj.u.
COEIMHEHUS u U3y4YeHUE KOHLEHTPAaLMOHHON
3aBUCHUMOCTH  ONTHUYECKOM  IUIOTHOCTH  pacTBOpA.
OmnpeneneHne HEM3BECTHOM KOHLIEHTPALMK PAcTBOPA.

13 I'unponus conei. 4 akan.4.

B vacel 1a00paTOpHBIX 3aHATHI POBOJATCS 3 KOHTpOJIbHBIE paboThl Paznena 1

12 BBoaHOE 3aHATHE IO XUMUH DJIEMEHTOB. 4 akaj.d4.

13 Omnpenenenre kKapOOHATHOW U OOMIEH KECTKOCTH BOJBI. 4 akap.u.

14 Ilenounklie, meaI09HO3eMeNIbHBIE METAJIbI K MarHUM. 4 akaj.d4.

15 bop u amomuHui. 4 akan.4.

16 Yruepoa U KpeMHUI 4 akan.u.

17 OnoBoO U CBUHELL. 4 akan.4.

Pa3nen 2

18 A3oT. 4 akan.4.

19 docdop, cyppMa, BUCMYT. 4 akaj.4.

20 Cepa, ceneH, Temnyp. 4 akan.4.

21 XpoM, MontubieH, Bosb(pam. 4 akan.u.

22 Mapramneri, xene30, KoOaIbT, HUKEIb. 4 akap.4.

23 Menp, cepedpo. 4 akaj.u.

24 [{nHK, KagMUii, pTYTb. 4 akaj.4.

B vackl 1a00paTOpHBIX 3aHATHI TPOBOJATCS 3 KOHTpOJIbHBIE paboThl Paznena 2

B uvacel nabopaTOpHBIX 3aHATHHA NPOBOJUTCA MO 3 KOHTPOJBbHBIE pabOTHI B MEPBOM H
BTOpOoM cemecTpax. Ha koHTponbHBIE paboThl oTBOAMTCA MO 90 MHHYT, B OCTaBILIEECS BpeMs
71a00paTOPHOTO 3aHATHA IPENoAaBaTellb pa3OUpaeT Co CTYJACHTaMHU BOIPOCHI KOHTPOJIHHOM,
BbI3BaBIIINE HAMOOJbINNE 3aTPYTHEHHS, @ TAKKE CTYJICHTHI CIAIOT 1abOpaTOpHbIE pabOTHI.

7. CAMOCTOSTEJIBHASA PABOTA.

CamocrosrenbHas paboTa IPOBOJUTCA C IENbI0 YIITyOJNeHHs 3HAHUN O AMCUUIUINHE U
IpeyCMaTpUBACT CIIEIYIOLINE BUIBL:

— O3HakoMJIeHHE M TPOpPabOTKy PEKOMEHIOBAHHOW JHMTEpaTyphl, paboTy C 3JIEKTPOHHO-
OUOJIMOTEYHBIMM CHCTEMaMHM, BKIJIIOYas MEPEeBOJAbI IMyOJNMKAlMil M3 HAy4yHBIX >KypHAJOB,
UTUPYEMBIX B 6a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

— peryisipHyl0 NpopaboTKy W TIOBTOPEHHME NPOHIEHHOTO Ha JEKIUSIX M NPaKTHYECKUX
3aHATHAX y4eOHOro MaTepHuana;

— pEryJsipHyl0 TOATOTOBKY K TIPAaKTHYECKUM 3aHATUAM M J1a0OpaTOpHBIM paboTam,
BBINOJIHEHUE JOMAIIHUX DPAa0OT M WHAWBUAYAIBHOW JOMaIllHedl paldoThl, MOJITOTOBKY K
KOHTPOJILHBIM paboTam;

— TIOCEIIEHHE OTPACIICBBIX BHICTABOK, CEMUHAPOB, KOH(PEPEHIINH Pa3InNYHOTO YPOBHS;

— yuactue B cemuHapax PXTY um. M. Menneneesa o reMaTuke Kypca;

— TMOATOTOBKY K cJaye 3k3aMeHOB (1 1 2 ceMecTphl) 10 AUCIUIUIMHE.

[TnanupoBaHre BpPEeMEHHM Ha CaMOCTOSITEIbHYIO PabOTy, HEOOXOIMMOrO Ha H3y4YeHHE
IUCLUMIUIMHBI, CTYJCHTaM JIydYllle BCEr0 OCYIIECTBIISATh Ha BECh IEPUOJ HU3yUCHHUS,
npeaycMaTpuBas MPU 3TOM pETYJSIpHOE TOBTOPEHHE MpOoiieHHOro Marepuaia. Marepuad,
3aKOHCIIEKTUPOBAHHBIA Ha JIEKIHSIX, HEOOXOIMMO PpEryJspHO JOMOJHATH CBEACHUSIMH U3
JUTEPATypHBIX WCTOYHHMKOB, TPEACTaBICHHBIX B paboueil mnporpamme. Ilpum pabote c
yKa3aHHBIMH HCTOYHMKAMU DPEKOMEHIIYEeTCS COCTaBIIATh KpPAaTKUH KOHCHEKT MaTepuana, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OMOIMOrpadUIeCcKUX TaHHBIX HCTOYHUKA.

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIs1 KOHTPOJISA OCBOEHUA
JANCHUITVINHBI
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CoBokynHast OIEHKa MO JUCHUIUIMHE B | ceMecTpe CKJIaabIBaeTcsi M3 OICHOK 3a
WH/IMBUYAIbHYIO JOMAIIHIOW padoTy (MakcuManbHas OIeHKa 12 OaiioB), KOHTPOJbHBIC
pabotbl (MakcuMaibHas oueHka 30 6ansoB), 1abopaTopHbie paboOThl (MaKCHMallbHas OIeHKa 18
0aJUIOB) W HMTOTOBOrO KOHTpOJS B (opMme sK3aMeHa (MakcumanbHas oreHka 40 06amioB).
CoBoKynHast OIICHKA B 2 CEMECTpe CKIIA/bIBACTCs U3 OLEHOK 3a WHAMBHUIYAJIbHYIO JOMAIIHIOK
paboty (MakcuManbHas oueHKa 4 0Oaiia), KOHTPOJbHbIE PabOTHl (MakcHMallbHasi OIEHKa 36
0amnoB), 1abopaTopHbie padOTHl (MakcHUMalbHas oleHKa 20 0a/iOB) M UTOrOBOTO KOHTPOJS B
dbopMme rKk3ameHa (MakcuManbHast orieHka 40 6amioB).

8.1. IIpumepHast TeMaTHKa HHAMBHAYAJbHOH JOMalIHell padoThl.

NunuBuayanpHast qoMamiHss paboTa 1Mo Kypcy BBINONHSETCS B 1 U 2 cemecTpax B 4achl,
BBIJICTICHHBIC Y4YEOHBIM IJITAaHOM Ha CaMOCTOSATENbHYI0 pabory. MakcumanbHasi OIleHKa
WHANBUAYATbHON noMmalmiHen pabotel — 12 GammoB B 1 cemectpe (1,5 Gamna 3a 3amanue) u 4
6asia Bo 2 cemectpe (1o 2 Oasuia 3a 3a7aHue).

Paznen [TpuMepHbIe TeMBl HHIMBUAYAIBHON JOMAIIHEH paboThI

DOKBUBAJICHT. 3aKOH YKBHBAJICHTOB.

[TpuroroBnenne pacTBOopoB. CrocoObl BBIPAXKEHHUS KOHLEHTpAIMA
pacTBOpPOB.

OcHoBHBIE TONOKEHHUsST MeToja BaleHTHBIX cBsizedt (BC). I'mOpumabie
npenacTaBicHus. J(enoKaln30BaHHbIE T-CBSI3U U MPOLEAypa HAJIOKEHUS
BAJICHTHBIX CXEM

Paznen 1. OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIINH.
[IpuHIUIIBL Xumnueckoe paBHoBecue. KoHcranTa xumuueckoro pasHoBecus (K, u
XUMUH K¢). Pacuer paBHOBeCHbIX KOHLEHTpanui. CMellleHue paBHOBECUS U

npunuun Jle-lllarense — bpayna.

I'eomerpus Monekys1, Meron ['nmiecnu.

CaoiicTBa pacTBOpOB AIEKTPoaNTOB. KOHCTaHTa U CTENEHB IUCCOLMALINN.
HNonnoe npoussenenue soael, mkana pH. Pacuer pH pacTBOpoB KuCIOT 1
ocHoBaHuil. Pacuer pH OydepHbIX pacTBOPOB.

XHUMHYECKas CBSI3b B KOMIUIEKCHBIX COCAUHCHUSX.

HpCI[CKa3aHI/I€ CBOMCTB BCIHICCTB Ha OCHOBC MNCPUOAUYCCKOI'O 3daKOHA,

Paznen 2. NpPEACTABICHUE O  METOJax  CpaBHUTENbHOro  pacyera  M.X.
Heopranmnueckas | Kapanerssnua.
XUMUS Ocy1ecTBieHNE NPEBpAIIECHUs, OJIYyYEeHHUE HEOPIraHUUECKOTO BEILECTBA

13 MPCAJIOKCHHOT'O

8.2. IIpumepsbl KOHTPOJIBLHBIX BONPOCOB /IJIsl TEKYLIEr0 KOHTPOJIS OCBOCHUS THUCHHUILINHBI.

Jlnst TeKyliero KOHTPOJISL MPEIyCMOTPEHO 3 KOHTPOJBHBIX paboThl B 1 cemectpe u 3
KOHTPOJIBHBIX paboThI BO 2 cemecTpe. MakcuMasbHast OILleHKa 3a KaXyI0 KOHTPOJIBbHYIO paboTy
— 10 6amnoB B 1 cemectpe u 12 6aminoB Bo 2 cemecTpe.

Pazgen [TpumepHbIe TeMbl KOHTPOJIBHBIX PadOT

Konrponsnas pabora 1. 3akoH skxBuUBasIeHTOB. CHOCOOBI BBIpa)KEHUS
KOHLEHTpalui pacTBopoB. CTpoeHHE aToMa U NEPUOAMUYECKUN 3aKOH.
KBaHTOBBIE UnCHA.

Konrponsnas pabora 2. Xumudeckas CBA3b M CTPOCHHE MOJIEKYII.
DHepreTukKa peakiui.

Konrponsnast pabora 3. Koucranta paBHOBecus. PaBHOBecus B
pactBopax. KoncranTa u crenens aucconuanyu. loHHoe mpousBeneHne

Pasnen 1.
[IpuHIMIBI XUMUK
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Bogel, mkana pH. Pacuer pH pacTBOpoB KHUCIOT M OCHOBaHUM.
OKHCANTENBEHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

Paznen 2. KonrponbHas padora 1. XuMus s-3J1€MEHTOB.
Heopranmnueckass | KontposbHas paboTa 2. XuMust p-3J1€MEHTOB.
XUMUS Konrponsnas padora 3. Xumus d-371eMEHTOB.

Pa3nea 1. IIpyHOmMnb XuMum.
KontponsHas padora Nel
1. Oxcup metanna conepxkut 52,9 mac.% Meramia. OnpeneanuTb MOJISIPHYIO MacCcy SKBUBAJIEHTA
MeTaJula ¥ ero OpoMuia B OOMEHHOM peakiuy.
2. 11,2 n (n.y.) 6pomoBomopona pactBopuin B 500 Mt Boasl. HaifTu KOHIIEHTpaLuio pacTBopa B
Mac.%, MOJISUILHOCTE U MoJIbHOE oTHomenne HoO:HBr.
3. a) Oxapakrepu3oBaTb KBAHTOBBIMHM 4YHCJIAMU BCE JJIEKTPOHBI aToMa a30Ta B OCHOBHOM
COCTOSIHMY; 0) HAMMCaTh IEKTPOHHBIE (OPMYIIBI AaTOMOB TEJLTypa U MONUO/EHA, a TAKXKE HOHA
Co*.
4. a) B crnepyromux mapax aToMOB MJM HMOHOB YyKa3aTh Y KakOW 4acTHIBl paauyc OoJiblie:
Be uN, Cr** u Co*, Rb" u Br; 6 ) B cnenyromumx napax KMCIOT U OCHOBaHHU BBIOpaTh Goiee
cuipHyl0 KucaoTy (ocHoBanue): HxD0z u H2D0s; CsOH u Ba(OH):. OtBer 000CHOBATH.
5. OxapakTepusyiiTe BaJIeHTHbIE BO3MOXHOCTH atoma ¢ochopa. OObsACHUTE, MOUYEMY €CTh
Mmoutekynsl PFs u PCls, a et moniekyn NFs u NC15?
6. M300pa3uTh cxeMbl NepeKpbIBaHHUs opOuTaneil mpu oOpa3oBaHMM CBs3€Hl B MOJIEKyJe
MYpaBbUHOHN KHCIOTHI UCXO/s U3 THOPUIHBIX PECTABICHUN.
Onenka 3agaHuil:

Ne 3ananus 1 2 3 4 5 6 Py

Ouenka, 6amn 2 2 2 2 1 1 10

KonTtponsHast padota Ne2
1. Ha ocnoBe merona 'mmnecnu mpejackasath reomerpuio ciemyronmx yactui: SnCla, SbH3,
PC14". YkazaTh noJsipHbIe MOJICKYIIBI.
2. Ha ocnoe metoga MO onpenenutb KpaTHOCTh CBSI3U KHCIIOPOA-KUCIOpoA B Mosekyie Oz, a
TaK)K€ MarHUTHBIE CBOMCTBA ATON MOJEKyJbl. Kak M3MEHMTCA AJIMHA CBSI3U NpPU MEPEXOAE OT
MostekyJbl Oz K MOIeKysipHOMY HOHY O2"?
3. PaccmoTpeTh Ha 0cHOBE MeTozia BC XMMHUUECKYIO CBS3b B KOMILIEKCHBIX MoHax [Ni(NH3)6]**
u [Ni(CN)4]* ompemenurs: a) Tun ruOpuaM3anuu OpOMTaedl LEHTPAILHOIO aroma, 0)
re€OMETPHIO KOMILIEKCA, B) €T0 MAarHUTHBIE CBOMCTBA.
4. Nna mposenenuss OBP B kucnoii cpene mpurotosiner 1,2H pactBop Ouxpomara kamus,
umeromuii wiotHocts 1,04 r/mn. Omnpenenuts MOJSPHOCT M TUTP 3TOTO PACTBOpA, a TaKXKe
MOJIBHYIO J0JII0 COJIM B PacTBOPE.
5. BBIYMCIUTD CPEHIO0 SHTANBIMIO CBSA3H YIIIEPOA-KUCIOpoA B MojeKye CO2 1o cleayomum
nauabiM: AH%6p.COx(1) = -393,5 kJ[K/MOJIb;
1) C(k, rpadur) = C(1); AH® = 715,1 x]JIx;
2) O2(r) =20(r); AH® = 498,4 x/Ix.
6. [lna nposenenust OBP, B KoTOpoii Hcnonb3yeTcs OMXpoMaT Kajusl Kak OKHCIUTENb B KHCIION
cpene, npurotoBieHn 2,40 H pactBop 3toro coenunenus. CKOIbKO TpaMMOB OMXpoMara Kaus
HE00X0AUMO B3STh Ui purotosiaeHus 600 M Takoro pactsopa’?

OueHKa 3aIaHuil;
Ne 3aganus 1 2 3 4
Ouenka, 6amn 1,5 1 2 2 2 1,5 10

0
a
04
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KonTtponpHas padora Ne3

1. Ilo cnpaBouHbIM AaHHBIM omnpeaeauTs npu 298,15K KoHcTaHTy paBHOBecHs Ipoliecca
2NOx(T) <> N204(T)
2. Bpruuciauth paBHOBECHYIO KOHIEHTpanuio N2O4(T), ecnu ucxoaHas koHueHtpauus NO:2
cocTaBisiIa 3 MOJIb/JI, @ HcXoqHast KoHIeHTpanus N2O4 Obliia paBHa HYJIIO.
3. B 2 1 Boas! pactBopuiu 5,0 11 (H.y.) 6poMOBOOPOIa U TOTYUYHIN PAacTBOP € IIIOTHOCTHIO 1,01
r/mut. Berauenuts pH 3TOTO pactBopa.
4. Haiitn koHueHTpauuto U pH pacTBopa yKCYCHOM KHCIIOTBI, UMEIOLIETO CTENEHD IUCCOLMALNN
12%. Kauce. CH3COOH = 2¢107. Ckombko ma 70 macc.% pacTBOpa YKCYCHOM KHCIIOTBI
(motHoCTh 1,07 T/MIT) HEOOXOAUMO 7St PUTOTOBICHUS 2,0 JT IEPBOHAYAIBHOTO pacTBOpa?
5. Ilo cnpaBoYHBIM AAaHHBIM omnpeaenuTh npu 298,15 KOHCTaHTy AMCCOLMALMM CHHUJIBHOU
KHCJIOTHI B BOJTHOM PacTBOPE.
6. Hanucarb ypaBHEHHS OKMCIEHHUS KaJbliid KOHIEHTPUPOBAHHBIM pPacTBOPOM a30THOM
KHCJIOTHI, OKUCJICHUS aIFOMUHMS Pa30aBICHHBIM PACTBOPOM a30THOM KUCIIOTHI.

O1ieHKa 3a0aHui:

Ne 3ananus 1 2 3 4 5 6

Ouenka, 6amn 1,5 1,5 2 2 1,5 1,5 10

Pasnen 2. Heopranuyeckasi Xumusl.
KonTtponbHas padora Nel
1. HanucaTh ypaBHEHUs peaKiiyii, TO3BOJISIONIUX OCYIECTBUTD IPEBPAILICHHS:
Na;B4O7— H3BO3;— B20O3;— BCl13— H3BOs.
2. HamucaTh ypaBHEHUS peaKIIMii:
KO3 + KMnOg4 + H2SO4 — CsH + H, O —
AlIC13 + K2SO3 + H,O — Si+ HF + HNO3 —
3. BopoBomoponsr (OopaHbl): TOMyYe€HUE, CTPOCHHE MOJIEKYJ, XUMHUYECKHE CBOWCTBAa Ha
npuMepe aubopana.
4. Ckompbko rpamMMoB RDbBr cnemyer mo6aBute x 3 1 0,15 M pactBopa HHUTpara
muammuHcepedpa(l), comepikaiiero n30bITOYHBIN aMMHUAaK B KOMWYeCTBE 1 MOJB/I, AJid Havyaia
BBINAeHKs Opomua cepebpa? KoHcranTa yeTOMYMBOCTH KOMIUIEKCHOTO MOHA paBHa 1,8 <107,
a TIPOU3BEIEHUE PACTBOPUMOCTH OpoMua cepebpa — 1210714,
5. Hanmcatp ypaBHEHHS peakiuii, IeKalIux B OCHOBE MIPOMBIIICHHOTO MOJTYYeHUS aTIOMUHUSA,
MAarHus ¥ COJIbI.
6. Oco0eHHOCTH XUMHH JTUTHSL.
Onenka 3agaHuil:

Ne 3atanus 1 2 3 4 5

Ouenka, 6amn 2 2 2 2 2 2 12

a
04

KonTtponsHast padota Ne2
1. Hamwucarp  ypaBHEHUsT  peakUuid, MO3BOJISIIONIMX  OCYIIECTBUTH  IPEBPAIICHUS:
H>SeOs—Se—...—H>Se—Se0:.
2. HamucaTh ypaBHEHUS peaKIMii:
Pb + HNO3(pa36.)— PH; + K2Cr07 + HoSO4—
NH4NO3-t— SnO + KOH + H,0—
3. Cynbduasl CypbMbl, MBIIIbSKa M BHUCMYTa: MOJyYEHHE, B3aUMOJIEHCTBUE C pPacTBOPaMU
Cynb(UIOB U IIETOYCH.
4. Beruuciute pH 4,00 mac.% pactBopa NaHSO4 (tuotHocts 1,03 1/mi). Koncranrta
JUCCOIMAIIMU CEPHOU KUCIIOTHI 110 BTOpoi cTyneHu pasHa 0,01.
5. Hammcarbs ypaBHEHHMS peakiUi, OTPAXKAIOIMIMX XMMHU3M IIPOLIECCOB 3apANKU U PA3PIAKU
CBHUHIIOBOTI'O aKKyMYJISITOpA.
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6. Hammcare ypaBHEHHS peakiuii B3aMMOJCHCTBHUS 0JIOBA M CBUHIIA C KOHIIEHTPHPOBAHHBIM
pacTBOPOM a30THOW KHCIOTHI, 0J0Ba — ¢ W30BITKOM pa3daBieHHoro pactBopa KOH u mpu
craBienuu ¢ KOH.
O1eHKa 3aJaHuM:
Ne 3amanus 1 2 3 4 5 6 p
Ouenka, 6amn 2 2 2 2 2 2 12

KonTtponpHas padora Ne3
1. HanmucaTh ypaBHEHMsI peakliyii, HO3BOJISIOUX OCYLIECTBUTH IIPEBPAILECHU:
Au— H[AuCl4]— Au— AuCl3;— K[Au(OH)].
2. HamucaTth ypaBHEHUS peaKIMii:
CrSO4 + H2O— Fe + O, + H,O—
KMnO4 + KNO> + H,O— NiCl; + KCN(u36.)—
3. Tomydenue XJIOpPHCTOTO Xpommia W OumxpoMara kamuss u3 coemauHeHuidt xpoma (III).
OxucnuTenpHble CBOWCTBA OMXpOMaTa KaJIusl.
4. Haiitu pH wu crenenp ruaponuza 0,1M pactBopa ¢opmmara Kajaus, €cIH KOHCTaHTa
JUCCOLMAIIY MyPaBbUHON KMCIIOTHI paBHa 2-10™,
5. Hamucatrp ypaBHEHHs peakluil pacTBOpEHHs 30JI0Ta B CEJICHOBOW KuCIOTe, cepedpa — B
KOHIICHTPUPOBAHHOM U pa30aBIEHHOM pacTBOPaxX a30THOW KUCIIOTHI.
6. Hanucath ypaBHEHMsI peakLuil, JIeXkKallluX B OCHOBE MPOMBIIUIEHHOIO MMOJTYYeHHs] MapraHua,
IIepMaHraHaTa KaJus U peHUs.
Onenka 3aaHuil:

Ne 3ananus 1 2 3 4 5 6 Py

Ouenka, 6amn 2 2 2 2 2 2 12

8.3. Bonpoch! 111 HTOrOBOr0 KOHTPOJISI OCBOCHHS THCHHUIINHBI
(1 cemecTp — 3K3aMeH, 2 ceMeCTpP — IK3aMeH).

MaxkcuMaIibHOE KOJIMYECTBO 0aJUIOB 3a dKk3aMeH — 40 0aJuIoB.

Pazpea 1.
buner nns npoBeneHMs dK3aMeHa B 1 ceMecTpe COIEp)KUT 5 BOIPOCOB IO pazaeny 1
paboueii mporpaMmbl, MaKCUMalbHasl OLIEHKA 32 KX/l BONIPOC — 8 OaIoB.
IIpumepsl 3K3aMeHALMOHHBIX BOIIPOCOB
1. KopnyckyisipHO-BOJIHOBOM Jyaiiu3M. BerunciieHne [IMHBI BOJHBI jae-bpoins ans
MaTepuasbHOro o0ObekTa. Kak yOenauThcsi B TOSABICHMM BOJIHOBBIX  CBOMCTB
MaTepHabHBIX 00BEKTOB?
2. CsaoiicTBa BoaHOBOM pyHKIuu. [Tonstue o0 ypaBHenuu Lpenunrepa. KBantoBble uyncna
KaK XapaKTEpUCTUKA COCTOSHUS DJIEKTPOHA B aTOME.
XapaKkTepHuCTHKa COCTOSIHUS MIEKTPOHA B aTOME CUCTEMOM KBAaHTOBBIX UHMCEIL.
4. Ilpunuun ITaynmm w npaBuno XyHsHaa. CKOJBKO MaKCHMaJbHO 3JIEKTPOHOB MOXKET
HaxoauThcs B N—cioe, d-o0omouke?
5. DNEeKTpOHHBIN CIIOH, 3JIEKTPOHHAs 000JI0UKA, 3JIEKTPOHHAs OpOHTanb. MakcuMaabHOe
YHCIIO HJIEKTPOHOB B CJI0€, 000JI0YKE M HAa OpOUTAIH.
6. OHeprusi 3JI€KTPOHA B MHOTIOUIEKTPOHHOM aTOME. ODHEPreTUYECKMH psii aTOMHBIX
opOuTaneii. DiaexTponusie hopmyisl atomoB Ni, Se u nona Fe*'.
7. CoBpeMeHHast (GOpPMYJIHPOBKAa IMEPUOANYECKOro 3akoHa. Ilepuonnmyeckoe H3MEHEHHE
CBOMCTB Ha IPUMEpE SHEPTUU NOHM3ALMY aToMa U pajinyca HOHa.
8. ATOMHBIE M MOHHBIE paguychl, Kak HUX ompenenstor? OCHOBHBIE 3aKOHOMEPHOCTU
M3MEHEHHUS aTOMHBIX PaJInyCoB 110 MEpUOIaM U IpyIaM NEPUOANUYECKON CUCTEMBI.
9. 3aKOHOMEPHOCTH M3MEHEHUS HOHHBIX PaJnycoB (KaTHOHBI U aHUOHBI, d-CkaTHe, f-
C)KaTHe, U303JIEKTPOHHBIE HOHBI).

(98]
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10.

11.

12.

13.

14.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.

30.

31.

32.

33.

34.

35.

36.
37.

D¢ dexTuBHBIC 3apAabl aTOMOB B MOJIEKYJIax. JIMIOJBHBIH MOMEHT CBSI3U, TUMOJIBHBIN
MOMEHT MOJIEKYJIBI U €€ cTpoeHue Ha npumepax moiaekysn H,O u COs.

OTHOcuTENbHAS CHUJla KUCIOPOAHBIX KUCIOT U ocHOBaHMM (cxema Koccenst) Ha mpumepax
HTcO4 u HMnO4 ; H>SeO4 u HzSeO3; TIOH u TI(OH)3.

HNonHas u xoBajeHTHas CBs3U, UX cBoMcTBaA. llomsspHas xoBaneHTHas CBA3b. UTO Takoe
s¢(heKTUBHBIE 3aPsIIbl AaTOMOB?

OcHoBHble mnonoxeHuss Merona BC mpu omMcaHnn XMMUYeCKOW CBs3M. BajeHTHbIE
BO3MOKHOCTH aTOMOB a30Ta, (pocdopa, ¢propa u xjopa.

JIOHOPHO-aKIeNTOPHBIA MeXaHU3M 00pa3oBaHUs CBsA3U Ha npumepe moisiekyn CO, HNOs,
u nonoB BF4~, NH4".

'ubpuaHble TpeACTaBICHUS TNPH ONUCAHUM XUMHUYECKOW CBs3H. M300pazure cxemsl
NepeKpbIBaHUS aTOMHBIX opOuTaeil mpu oopaszoBanuu cBsizeit B Mosiekynax COz u BCls.
OOpazoBaHue KpaTHBIX CBs3eil. CUrMa- U MU-CBSI3H, UX OCOOEHHOCTH.

[Iponienypa HajoxeHUsT BaJEHTHBIX cxeM B Meroge BC st ommcanust apoOHOM
KpaTHOCTH CBs3M Ha npumMepax Moisiekya N2O, HN3, HNO:s.

Mozens OTTaJKUBaHUS JIOKAJIUM30BaHHBIX OJJEKTPOHHBIX map (Meron [winecnnm).
OcHoBHbIe TION0XkeHUs Ha mpumepe Monekyn SOz u SO2Cly..

Pacnipenenure 3nexkTpoHbl yacTuipl Bz mo monekyispHsIM opOutansM. Omnpenenute
KpPaTHOCTb CBSI3M U MAarHUTHBIE CBOMCTBA YaCTHUIIBI.

Ha ocHoBe MeTona MOJNEKYJSIpHBIX OpOHTaneil OOBSICHUTE NMapaMarHUTHBIE CBOWCTBA
kucnopona. KakoBa KpaTHOCTB CBSI3U B MOJICKYJIipHOM HOHE O2?

HoHHas cBsA3b Kak IPENEIbHBIN Cly4all KOBAJIEHTHOM CBs3u. Ilomspusanus MOHOB U €€
BIIMSIHUE HA CBOWCTBA BEILIECTB.

BonoponHast CBsA3b: THUIIBI BOJOPOJHOM CBSI3M, NOPANOK BEIWYMH DJHTAJIBIUN CBS3H.
Bnustnue Bo1opo1HOM CBSI3M HA (PU3HKO-XUMHUYECKUE CBOMCTBA BEIIECTB.

Tunsl MEXMONIEKYJIIPHOTO B3auMoeiicTBU (cuibl Ban-nep-Baanbca).

TunuuHble OKUCIUTENN U BOcCTaHOBUTENM. [IpuBeanTe mpuMepsl.

Tunbl OKUCINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUI, IPUBEAUTE ITPUMEPHI.

Kpurepuii camonpousBosbHoro nporexkanus OBP B pactBopax. CtanaapTHbIE BETUYHHBI
ANEKTPOJHBIX MOTEHIMAIOB. PacCMOTpUTE OKMCIEHUE NEPMAaHIaHATOM Kajlusl B KUCIJION
cpene uonos Fe?* u Co**,

®opmynupoBKa 3akoHa ['ecca, ycioBUS €ro BBINOJIHEHHUS. DHTAJIBIMKA OOpa30BaHUS H
SHTAJIBIIUU CTOPAHUS.

CnencrBus u3 3akoHa ['ecca, mpy Kakux yCJIOBUSX BBIIIOJIHAETCS ATOT 3aKOH?

Oneprust ['n60ca, suTanenus; ux gusnueckuii cmpici. CBsi3b MeXIy sHeprueit ['ndoca u
sHTaJbIHEN. UTO TaKoe SHTPONMUUHBINA U SHTATBIUHHBIN (pakTophI?

Ouneprust ['mb6ca kak TepmoauHaMuyeckas (yHKIUs coctosHus. OrmnpeneneHue u
cBoiicTBa. Beruncnenue sneprun ['m66ca mpoueccoB Mo CrpaBOYHBIM JaHHBIM.
Kputepuii camMOnpou3BOJIBHOIO TEUEHUS pEaKLUUd, SHTAJIBIUNHBIA M DHTPONMMHBIN
¢baxTopsl nporecca.

CrangapTHele TEpMOAMHAMMUYECKHE XapakTepUCTUKH. [loHsATHME © cTaHgapTHOM
COCTOSIHUM MHIUBUYaJbHBIX )KUJIKHUX U KPUCTAININYECKUX BELIECTB, Fa30B U PACTBOPOB.
Xumunueckoe paBHOBecue. HcrtuHHOe (yCTOMUYMBOE) M Kaxylleecs (KHHETHYECKOE)
paBHOBECHE; UX MPU3HAKHU.

KoHncranTa xummnueckoro paBHoBecus. CBs3b BennunH K, 1 Kc 114 ra3oBbIX paBHOBECHUI.
[TpuHIUNBI  TOCTPOEHUS  IIKaJbl CTAHAAPTHBIX TEPMOIAMHAMUYECKHUX  (DyHKIHI
0o0pa3oBaHMsl MOHOB B BOAHBIX pacTBopax. Kak ompeaenuTb CTaHAApTHYIO SHTAJIBIIHIO
o0pa3oBaHMs XJIOpUIA KaJHsl B BOAHOM pacTBope?

KoHncranTa xummnueckoro paBHoBecus. CBs3b BennunH K, 1 Kc 114 ra3oBbIX paBHOBECHI.
WneanbHble U peanbHble PacTBOPbl. AKTHBHOCTb, KOI()(UIIMEHT aKTMBHOCTH Kak Mepa
OTKJIOHEHMSI CBOMCTB KOMIIOHEHTA PEaJbHOIO pacTBOpa OT €ro CBOMCTB B HJEAIIbHOM
pacTBope.
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38.

39.

40.

41

42.
43
44,
45.
46.
47.
48.
49.
50.
51.

52.

PaBHOBecue amcconManyi  acCOIMUPOBAHHBIX  (CIAOBIX)  DJIEKTPOJIUTOB.  3aKOH
pazbasnenust OcTBanmbaa.

Bydepubsie pacTBOpbl M HMX CBOMCTBa Ha MpPHUMEpPE CMECH PACTBOPOB MYpPAaBBHHOM
KHCJIOTHI M (popMuaTa Kajus.

PaBHoBecue mucconmanuu Boabl. MonHoe mpousBenenue Boabl. Illkana BennuuH pH u
pOH. Brruucnenne pH pacTBopoB HeacCOIMMPOBAHHBIX KUCJIOT U OCHOBAHUH.

. IIpousBeneHne pacTBOPUMOCTH KaK KOHCTaHTa pPAaBHOBECHUS pPACTBOPEHHUA U

JYCcCOLMau MajlopacTBopuMoro coequnenus. Cessp [1P ¢ pacTtBopuMOCTBIO.

OOmiee BeIpakeHue i 3Hepruu ['mO6ca XMMHUECKOro mpolecca MPUMEHUTENBHO K
BBIBOJY YCJIOBMS BBINAJCHUS 0CaKa MAJIOPACTBOPUMOIO COEIUHEHUS.

VYcnoBus BBIIAACHUS OCA/IKa U PACTBOPEHUS MAJIOPACTBOPUMBIX 3JIEKTPOJIUTOB.
OCHOBHBIE TIOHATUS XMMHH KOMIIJIEKCHBIX COETUHEHUH.

Knaccuukanuss KOMIUIEKCHBIX COEIMHEHUH MO BHJYy KOOPIMHHPYEMBIX JIMTaHIOB.
HomMmeHKkitatypa KOMIUIEKCHBIX COEIUHEHUMN.

PaBHOBecue aucconmanuu KOMIUIEKCHBIX coeArHeHUi. KoHcTaHTa yCTOMYMBOCTH H
KOHCTAaHTa HECTOMKOCTH.

XuMHYeCKasl CBA3b B KOMIUIEKCHBIX MOHAX C IIO3UIMH METOJa BaJCHTHBIX CBA3CH U
TEOpUN KpHUCTAUINYECKOro MoJil. OCHOBHBIE MOJIOKEHUS TEOPHUHM KPUCTAJUIMUECKOIO
T10JISt

Pacuer pH pacTtBOpOB coieil, THAPOIM30BAHHBIX 110 KATUOHY.

I'mpponus 1no aHWoHy. BblunCi€HHME KOHCTAHTBI TMAPOJIM3a 10 AHUOHY, €€ CBA3b C
KOHILIeHTpauuen conu 1 pH pactsopa.

B3aumHoe ycuiienue rtuaponu3a (coBMecTHbIM ruaponu3). [lomHbIl (HEOOpaTUMBIIL)
TUAPOIIN3.

CKopocTh XMMMUYECKON peakUMH. 3aKOH AEMCTBYIOLMX Macc. MOJEeKyJIsIpHOCTh U
MOPSIIOK PEaKIUu.

3aBUCUMOCTb CKOPOCTH XHMHYECKOM pEakluy OT TEMIIEpaTypbl, SHEPIHsl (SHTAJIbIINSA)
aKTUBALUU. | OMOT€HHBIN U T€TEPOreHHBINA KaTaJIu3, IPUMEPHI.

Pasgea 2.
bunet s npoBeneHHs SK3aMEeHa BO 2 CEMECTpPE COACPKHUT 6 BOMPOCOB MO pazaeny 2

paboueil mporpamMmbl AMCUMIUIMHBI, MaKCHMajbHas OIIEHKa 3a BOMpochl 1-4 — 6 Oamios,
MaKCHUMaJIbHasl OI[eHKa 3a BOIPOCHI 5 1 6 — 8 OasioB.

N —

10.
11.
12.

13

IIpumepsl 3K3aMeHALMOHHBIX BOIIPOCOB

OOm1ast XxapakTepUCTHKA U XUMUYECKHUE CBOMCTBA LIEIOUYHBIX METAJIIOB.

OCOOCHHOCTH COEIMHEHUN JIMTHS MO CPAaBHEHHMIO C COCTUHEHUSMHU IPYTUX IIETOYHBIX
METAJIJIOB.

I'uapunbl, OKCHIBI, IEPOKCUIBI, THAPOKCHUBI IIENOYHBIX METAJUIOB: XUMUYECKas CBA3b B
COEIMHEHMSX, IIOJyUYEHUE U CBOMCTBA.

[Tonmyuyenue HaTpHsl, THIPOKCUAA HATPHUS U KapOOHATA HATPHS B IPOMBIIIJICHHOCTH.
B3aumoneiicTBue ¢ pacTtBopamu Imenaoyeii: a) amGpoTepHBIX METAIIOB; 0) HEMETAIIOB; B)
KHUCJIOTHBIX OKCHJIOB; I') aM()OTEPHBIX OKCHJIOB.

OcoOCHHOCTH COEAMHEHUH Oepusius 1O CpPaBHEHHIO C COCIUHEHUSMHU INEIOYHO-
3€MEJIbHBIX METAJIIIOB.

OOm1ast XapakTepuCcTUKa CoJiel OepHIUIHS, MarHUs U IIEJIOYHO-3€MENIbHBIX METAJUIOB, UX
pacTBOPUMOCTb U THUJPOIIH3.

ITonydyenne okcuaa, THIPOKCHIA KaIbIU U XJIOPHOM U3BECTU B IIPOMBILUIEHHOCTH.
OOm1ast xapakTepUCTHKA U XUMUYECKHUE CBOMCTBA O0pa, ero moxydeHue.

Bopuslii anruapua, 60pHbIe KUCIOTH M UX COJIU: TIOIY4YEeHUE, CTPOCHHUE U CBOMCTBA.
bopoBoaopoasl: nostyueHne, CTpOEHUE MOJIEKYJI M CBOMCTBA. boporuapuasl MeTamuios.
OOm1ast XxapaKTEpUCTHKA U XUMUYECKUE CBOWCTBA aTIOMUHMS, UHIUS, TAJUTHS U TaJUIUS.

. HonyquHe AJIIOMHWHUA, €TO0 OKCHUAa U THAPOKCHUA B IIPOMBIIIJICHHOCTH.
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14.
15.
16.

17.
18.
19.

20.
21.

22.

23.
24.

25.

26.

27.

28.
29.

30.
31.

32.
33.

34.

35.
36.

37.

38.
39.
40.
41.

42.

43.
44.
45.
46.
47.

Oxcnp, rTUAPOKCUA U COJIN ATIOMHUHMS: UX TIOJyYEHUE U CBOMCTBA.

OOm1ast xapakTepUCTHKA U XUMUYECKHUE CBOMCTBA yIIIepo/ia.

Oxcunpt yrnepoma (I, IV): momydenme B NPOMBIIIICHHOCTH WU B JIaOOpaToOpuH,
KHUCJIOTHO-OCHOBHBIE M OKHCJIMTEIbHO-BOCCTAHOBHTENIbHbIE CBONCTBA. KapOoHMIIBI
METAJIJIOB.

OOm1ast XxapaKTepUCTHKA U XUMUYECKUE CBOWCTBA KPEMHHUSL.

ITosnydyeHne KpeMHUs, CUIIMKATa HATPUS U CTEKJIA B IPOMBIILIIEHHOCTH.

KBap11, KpeMHHEBbIE KUCIIOTHI, CHIIMKAThI, TeKCAPTOPOKPEMHHUEBAs KHCIOTA: MOJIy4YeHHE
U CBOMCTBA.

OOm1ast XxapakTepUCTHKA U XUMUYECKHUE CBOWCTBA FrepMaHHUsl, 0JI0OBA U CBHHIIA.

Oxcuapl ¥ THAPOKCHUIBI OJI0BA U CBUHIIA: UX B3aUMOJEHCTBHE C KUCIOTaMU U I1IE€JI0YaMH,
OKHCJINTEIbHO-BOCCTAHOBUTEINIbHBIE CBONCTBA.

Cynbhuabl oJloBa W CBHUHIA: IMOJyY€HHE, KHCIOTHO-OCHOBHBIE U OKHUCIHMTEIBHO-
BOCCTaHOBUTENIbHBIE CBOMCTBA. OTHOMmEHNUE K aericTBrio (NH4)2S u (NH4)2S:.

OOm1ast XxapaKTEpUCTHKA U XUMUYECKHE CBOWCTBA a30Ta.

Oxcuapl a3oTa: IMONMY4YEHHE, CTPOCHHUE MOJIEKYJ, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE
CBOMCTBA.

AMMMaAK M TUAPA3UH: NOJYyYEHUE, XUMUYECKas CBSA3b U CTPOCHHME MOJIEKYJI, KHCIOTHO—
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBONCTBA.

Peakuyun TepMHUECKOTO pa3iloKEHUs COJEH aMMOHUS: HUTPUTHI, HUTpaTa, OMxpomara,
cyibdara, XjI0puma.

I'mppokcunamMuH, a30TUCTOBOJOPOJHAS KHUCIOTa U €€ COJIM: XUMHYECKas CBSI3b U
CTPOEHHE MOJIEKYJI, IOJTy4EHHE U CBOICTBA.

B3anMoznencTere MEeTauioB ¢ a30THOM KUCIIOTOM.

IMapckass Boaka M €€ OKHUCIUTEIbHBIE CBOMCTBA Ha IPUMEPE PEAKLUN C 30JI0TOM,
IUTATUHOH, CyNIb()UIOM PTYTH.

Peakuuu TepMHUECKOTO pas3iioKeHNUs HUTPATOB Pa3INYHbIX METAJUIOB.

OOmiast xapakTepucTHKa W XHMHUYECKHE CBOHCTBa (ocdopa ero moiyueHue B
IIPOMBIILIJIEHHOCTH.

Oxcunpl pocdopa: momyueHne, CTpPOCHUE MOJIEKYJI U CBOMCTBA.

@dochopuoBatuctas u (Pochopucras KHUCIOTHI: TMONYYCHHE, CTPOCHHUE MOJIEKYII,
KHUCJIIOTHO-OCHOBHBIE W OKHCJIHMTEIbHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA. DOCHUTHI H
runoGocuTH.

Kucnoter ¢ochopa (+5) u xadectBeHHble peaknuu Ha HuX. [lomyuenue QochopHoit
KHCJIOTBI B IPOMBIIIEHHOCTH.

OOm1ast XxapaKTEpUCTHKA U XMMUYECKHE CBOWCTBA MBIIIBSKA, CYPbMbI U BUCMYTA.
Cynbhuapl MbIIBAKA, CYpbMbl U BUCMYTa: MX OTHOILICHHE K KUCIOTaM U K PacTBOPY
cynbdura aMMOHHS. THOKUCIIOTHI U UX COJIH.

I"amorenuapl MbIIIbSKA, CYpbMBl M BUCMYTa: MX MOJIYYEHHE U TUAPOIHU3. THOKUCIOTHI U
THOCOJIH.

[Tonmyyenue Kucnopoa 1 MEpOKCHAa BOIOPO/Ia B IPOMBIIUIEHHOCTH U B J1a00OpaTOpuu.
Peakuuu nepokcuia BOIOPOAA B pOJIU OKUCIUTENS U BOCCTAHOBUTEIIS.

OOm1ast XxapaKTepUCTHKA U XUMUYECKHE CBOWCTBA CEPBI, CEJIeHA U TeJUTypa.

[Tonmyyenne u CBOWCTBa cepoBOAOpOAa. PacTBOpMMOCT W THAPOIHM3 CYIb(PHUIOB.
OtHomenue cynb(UA0B K KUCIOTAM.

Kucnoponconepxxaimme KUCIOTBI CEpbl, CEJIEHA W TeJIypa: IOJIy4eHHE, KUCIOTHO-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA.

B3anmopeincTeue METamuoB ¢ CEpHON KUCIOTOM.

ITosydyeHne cepHOI KUCIIOTHI U CEPOBOIOPO/A B IPOMBIIIJIEHHOCTH.

B3anMopnencTere HeMETaIIOB ¢ KOHLICHTPUPOBAHHBIMU CEPHOU U a30THOM KUCIIOTAMM.
ITonydyeHnne Bomopoaa B IPOMBIIIIEHHOCTH.

OOm1ast XxapaKTepUCTHKA U XUMUYECKHUE CBOWCTBA raJIOT€HOB.
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48.
49.
50.
51.
52.
53.

54.
55.
56.
57.
58.
59.
60.
61.
62.

63.
64.

65.

66.
67.

68.
69.

70.

71.

72.

73.

[Tonyuyenue xjopa, 6poMa U XJ0paTa Kajaus B IPOMBIIUIEHHOCTH.

BonopoHeie coeiMHEHNUs TaJOreHOB: NTOIy4eHHE U CBOMCTBA.

Accouuanust MoJsieKyn ¢pTopoBonoposa. dudropus kamus.

OxucnutensHOE NEHCTBUE XJI0pa U OpoMa B IIETOYHOU Cpee.

Oxcunpl XJI0pa U M0Ja: MOJIy4YEHHE U CBOICTBA.

ConocraBineHre KHCIOTHO-OCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTEJIBHBIX CBOICTB
KHCIIOPOJICOAEP KAILUX KUCIIOT FaJlOr€HOB.

ITosnydyeHnne u ruponn3 rajloreHaHruAPUIOB.

@DTOpHIbI KCEHOHA: NIOJyUYEHUE, CTPOCHUE MOJIEKYJI U XMMHUYECKHE CBOMCTBA.

OOm1ast xapakTepUCTHKA U XMMUYECKHE CBOWCTBA MEH, cepedpa, 30J10Ta.

OOm1ast XxapakTEpUCTHKA U XMMUYECKHE CBOWCTBA 3JIEMEHTOB MOATPYMITHI IUHKA.

Conu nMHKa, KaAMUS U PTYTH, UX TUAPOIU3. AMUAHbBIE coequHEHUs pTyTH. CoeuHaHUs
Hgo(IT) nomyuenue u cBoicTBa.

OOm1ast xapaKTepUCTHKA U XUMUYECKHUE CBOWCTBA XpoMa, MOJIHO/IeHa U BoJIb(pama.
Coenunennus xpoma (II u III): noxyuenue u cBoicTBa.

Peakuun xpomara (quxpomara) Kajausi ¢ BOCCTAHOBUTENSIMU B KHUCJIOW, HEUTPAJIbHOU U
LIEJIOYHOM cpelax.

XpOMOBBII aHTMIPHU, XPOMAaTbl U JUXPOMATHI: MOJYYEHHE M XUMHUYECKHE CBOMCTBA.
XpomoBasi CMeCh.

OOm1ast xapakTepUCTHKA U XUMUYECKHUE CBOWCTBA MapraHIla, TEXHEIUs U PEHHSL.
Coenunenus mapranua (II): monydenue u cBoiicTBa. JIMOKCH MapraHiia, MaHTaHATHl U
IepMaHraHaTsl. MapraaioBas KMCI0Ta U €€ aHTUAPULL.

Peaknuu nepmaHraHata Kajaus C BOCCTAHOBUTEISIMU B KHUCJIOW, HEWUTPAJIbHOU H
LIEJIOYHOM cpelax.

OOm1ast XxapaKTEpUCTHKA U XMMUYECKHE CBOWCTBA jKene3a, KoOanbTa U HUKEJS.
[Tonyuenue u cBoiicTBa ruapokcuoB u coseit xxenesa (II u III). KauecTBennbie peakuuu
Ha MOHBI JKeJe3a.

ITonydenue xene3a, HUKEIS, XpOMa U MapraHiia B IPOMBIIIJIEHHOCTH.
[Mupomerammypruyeckue CcrnocoObl MOTYyYEHHUS] METAJIOB (CBHHEI], M€lb, IIUHK) U3
CYAb(QUIHBIX PYI.

OxucnauTenpHOEe JEHCTBUE HUTpaTa Kajausd M XjopaTa Kalus TIIpd HarpeBaHUU
(crutaBiieHUN).

OOpa3oBaHne aMMHAKaTOB M THJIPOKCOKOMIUIEKCOB METALIOB M HX pa3pylleHHe
KHMCJIOTaMHU U TIPY HarpEBaHUMU.

Peakiun TepMuuecKoro pasnokeHus: HeKoTopblx Kucibix coieit (NaHCOs3, NaH2POs,
NazHPO4, NaHSO4).

I'unponus coneit (1o KaTHOHY, 110 AHUOHY, OJIHOBPEMEHHBIN THAPOJIN3 IBYX COJIEH).

ITonabri NEpCUCHb OLCHOYHBLIX CpPCACTB IPUBCACH B BUAC OTACIBHOIO OOKYMCHTA,

SIBJISTFOIIETOCS HEOTHEMIIEMON YacThI0 OCHOBHOW 00pa30BaTEeNbHOM MPOTPAMMEI.

8.4. CTpykTypa U npumMepbl OHJIETOB AJIs1 IK3aMeHa

OKk3aMeHbl 1Mo auciuminHe «OO0mas 1 HeopraHudeckas XUMHS» MpoBOAATCS B 1 U 2

CeMeCTpax M BKJIIOYAIOT KOHTPOJIbHBIE BOMPOCHI MO pasfenam 1 m 2 paboueil mporpammbl
JUCLMILIMHBI COOTBETCTBEHHO.

buner nns npoBeneHMs dK3aMeHa B 1 ceMecTpe COIEp)KUT 5 BOIPOCOB IO pasieny 1

paboueil mporpaMMbl, MakCHMallbHasi OLEHKA 3a Kaxabli Bompoc — 8 OamnoB. OTBETH Ha
BOIPOCHI 9K3aMEHa OLEHUBAIOTCS U3 MAaKCUMAaJIbHOM OleHKH 40 6aios.

[Tpumep Ouneta 1uig sx3ameHa 1 cemecTpa
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«Ymeeporcoaroy
3as.xagheoporii ooweri u MuHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBaHus PO
HeOp2aHuyecKou Xumuu Poccuiickuii XMMUKO-TEXHOJI0THYECKU YHUBEPCUTET
umenu J[.. MenpesieeBa
Kadenpa obmieit 1 HeOpraHMuecKo XUMUN
18.03.01 Xumuueckasi TEXHOJIOTHS
Juctumnuaa «O011ast 1 HeOpraHMIecKas XUMHUS)

H.B. CBupunenkona
« » __2021r.

buiter Ne
1. OcHOBHbBIE MONOXKEHHS MeTofa MoJeKyIsipHbiXx opoutaneit (MO JIKAO). OOwscHure

IapaMarHUTHBIE CBOMCTBA KMCIOPO/AA U HAlAUTE KPaTHOCTH CBsA3U B O2 1 0"

2. Koncranra xumuueckoro paHoBecusi. CootHomienue BenuunH Kp m K¢ nmnst razoBbix
paBHOBecUi. CBA3b AG xuvpearn ¥ KOHCTAHTBI PABHOBECHS.

3. Hnsa pactBopenus 1,0 r meramna HeoOxonumo 49 r 5 macc.% pacTBopa CepHOW KHCIOTHI.
Haiigute MossipHyI0 Maccy 3KBUBaJeHTa MeTajia U ero okcuaa. Kaxoit ato meramn?

4. K 200 cm? pactsopa, cogepxarero 10 macc.% HNO; u umeromero mwiotnocts 1,054 r/em?
npubasuii 100 cM? Bobl. BeIaucanTe MONSIIBHOCTD TOJYYEHHOTO PACTBOPA.

5. Hamummwure ypaBHEHMS peakiui:
a)K>S + KMnO4 + H,O— B) Alx(S04); + Na,SO3 + H,O—
6)Zn + HNOs pas6. — F)ZHSO4 + NH3 (u30bITOK) >

buner g npoBeneHMs SK3aMEHA BO 2 CEMECTPE COAECPKHUT 6 BOIPOCOB IO paszzieny 2
pabGoueil mporpamMmbl AMCUMIUIMHBI, MaKCHMajbHas OIIEHKa 3a BOMpochl 1-4 — 6 Oamios,
MaKCHUMaJlbHasi OIIeHKa 3a BONpOCHl 5 u 6 — 8 OamuioB. TakuM 00pa3oM OTBETHI Ha BOMPOCHI
HK3aMeHa OIICHHUBAIOTCS U3 MaKCUMAJbHOM orieHku 40 6anos.

[Tpumep OuieTa Ui HK3aMeHa 2 ceMecTpa

«Ymeeporcoaroy
3as.xaghedpori ooweri u MuHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBaHusi PO
Heop2aHuyeckou Xumuu Poccuiickuii XMMHKO-TEXHOJOTHYECKUI YHUBEPCUTET

umenu J[.. MenpaesieeBa
Kadenpa obmieit 1 HeOpraHU4eCKOW XUMHUH
18.03.01 Xumuueckasi TEXHOJIOTHS
Juctumnuaa «O011ast 1 HeOpraHMYecKas XUMHUS)

H.B. CBupuaenkoBa
« » __2021r.

buner Ne
1. Obmiast XapakTepUCTHKA U XMMUYECKHE CBOMCTBA IIEJIOYHBIX METAJIJIOB.
2. omyuenue, cTpoeHHE MOJIEKYJ U CBOWCTBA OKCHIOB (ocdopa. KauecTBeHHbIE peakuu Ha
(dbocdopHbIC KUCTOTHI.
3. Peakuuu nmepmaHraHaTta Kajgusi ¢ BOCCTAHOBUTEJSIMU B KHUCJIOH, HEUTPaIbHON M IIETOYHOU
cpenax.
4. Haiigure pH 0,01M pactBopa NHsNO;. Koncranra aucconuanuu NH4OH pasna 1,8%107.
5. IlpeoOpasyiiTe LeNOYKy MpeBpaIleHUi B ypaBHEHUS XUMUYECKHX PeaKIuii:
Cr03 — ... —» Cr(OH)3 — Cr203 — K2CrOa.
6. Hanumure ypaBHEHUS peakLMii:
a) C,Os + H2O — B) KMnO4 + KNO> + HO —
0) H>SeO4 + Au — r) NiCl> + KCN(u36.) —
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9. YYHEBHO-METOAUYECKOE OBECIIEYHEHUE JUCIHUIIVINHBI

9.1. Pexomenayemasi iureparypa.

A) OcHoBHas nuTepaTypa:
1. Kapanerpsun M.X., Ipakun C.M. OOmas u HeopraHudeckas XUMHsA. YUEOHHK JJIS BY30B.
M.: Xumus, 2000. 592c¢.
2. Brmacemko KK., [dyman A.f., ComoBeeB C.H. Jlomammnwme 3amaHus mo oOmed u
Heoprannueckoi xumuu. Yacts 1. PXTY um. JI.M.Menneneesa. 2015. 186 c.
3. Bmacemko K.XK., Hyman A.f., ConoBeeB C.H. Jlomamnme 3amaHuss mo oOmed u
Heoprannueckoi xumuu. Yacts 2. PXTY um. JI.M.Menneneesa. 2015. 150 c.
b) JlononHuTenbHas auTepaTypa:
1. 3amaHus A MPOrpaMMHUPOBAHHOTO KOHTPOJIS MO Heopranuyeckod xumuu / Ilog pen.
A.®. BopobbseBa; M.: MXTH um. JI.1. Menneneena, 1987.-48 c.
2. JIsmenko C.E., HlatanoB K.M., Kysnenos B.B. Xumus s-anemenros. PXTY wuwm.
.. .Menneneesa. 2014. 131 c.
3. Jlsmenko C.E. Heopranmdeckass XuMusi Tpymibl KUCIOPOJia, BOAOpoaa U (ropa, remus,
XpoMa, Maprasia, Meau, IIMHKa U TpHaja xene3a: yuyeonoe nocodue / C. E. Jlsmenko. - M. :
PXTY um. JI.1. Menneneena, 2012. - 75 c.
4. JIsmenko C.E., IlaranoB K.M., Ky3uenos B.B. Xumusi p-snementoB. I'pynmsl Oopa u
yraepoaa. PXTVY um. JI.M1.Menneneesa. 2015. 295 c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHU4YeCKOH nHpopManun
Pa3ngaTouHbIil WITIOCTPATUBHBINA MaTEpHaIl K JICKLUSAM.
[Ipe3eHTanuu K JeKUUAM
Metoandeckre peKOMEHIAIUH 110 BBITIOIHEHHUIO JIA0OPATOPHBIX padoT.
[TomHOTEKCTOBBIE HH(POPMALIMOHHBIE PECYPCHI:
M3pareascTBo ELSEVIER Ha nmatgopme Science Direct.
Hoctyn k komwiekuusam «CHEMISTRY» u « CHEMICAL ENGINEERING» (152 xypnaina) ¢
2002 r. Joctyn no IP-anpecam PXTY. Anpec mis pabotsr: http://www.sciencedirect.com.
WzparensctBo American Chemical Society (ACS)
W3naer camble HUTHPYyEMblE XUMHUYECKHE XKypHaJbl, 110 1aHHBIM ISI Journal Scitation Reports.
KpHanbl MO OCHOBHBIM pa3jieiaM XMMHU M CMEXHBIM OOJACTSM 3HAHUH, BKIIOYAS XUMHIO
[IMPOKOTO TPOQHIS, METUIMHCKYIO XUMHUIO, (PU3UUECKYI0 XUMHUIO, OPTaHHMUECKYI0 XUMHIO, a
Takke Omoxumuto, omorexnonoruio u T.4. Joctyn no IP-agpecam PXTY. Anpec ans paGoThr:
http://pubs.acs.org.
MzparensctBo Taylor & Francis
bnee 1300 >xypHanoB mo Bcem oOiacTsM 3HaHHM, B ToM uucie 6onee 300 Mo TEXHUYECKUM U
ecTecTBeHHbIM HaykaMm. OxBaT ¢ 1997 roma no nHacrosmee Bpems. Jloctyn mo IP-agpecam
PXTY. Anpec miis pabotsr: http://www.informaworld.com.
Mexnynapoanas uznatenbckas kommnanus Nature Publishing Group (NPG) [lctyn k
KypHaAJIaM:
e «Naturen» - ¢ 1997 r. — mnHaubonee MPOCIABICHHOE HAYYHOE W3JAHHE IIHUPOKOTO
npoduis, 001aaao1Iee K TOMY K€ CAMbIM BHICOKUM HHJIEKCOM ITUTHPOBAHUS;
e «Nature Materials» - ¢ 2002 r.
e «Nature Nanotechnology» - ¢ 2006 T.
e "Nature Chemistry" - ¢ 2010 r.
Hoctyn no [P-anpecam PXTY. Anpec anst pabotsl: http://www.nature.com.
American Institute of Physics (AIP)
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Tematnueckue pyOpUKU W3JaHHIA BKIIOUAIOT OCHOBHBIE Pa3/ienbl (PU3UKU U CMEXHBIX 00sacTen
3HaHUH - ONTHUKY, aKyCTHKY, SIICPHYIO U MaTeMaTH4YecKylo (pu3uKy, GU3UKY KUAKOCTH U rasa,
TEXHUUYECKYIO0 MEXAHUKY, BBIUNCIUTEIbHYIO TEXHUKY U T. 1.
Ha caiiTe pa3melieHbl )KypHaibl HECKOJIbKUX U3JATENIBCTB (IIOMCK MOKHO IIPOBOJAUTH 110 BCEM
pecypcam), OJHAKO AJis MOJHOTEKCTOBOTO JOCTYIA OTKPBITHI TOJIBKO JKypHaibl AMEPUKAHCKOIO
MHCTUTYTa (PU3UKU.
OTKpBITHI Bce apxuBHI. [ yOnHa apXuBa BapbUpyeTCs OT U3JaHUS K U3JaHUIO.
Hocrtyn no IP-anpecam PXTYVY.
Anpec st pabotsl: http://scitation.aip.org.

N3narensctBo Wiley-Blackwell
[Ipenocrasnser noctyn k 6onee yem 1300 xypHanam.
Pecypc oxBaThIBaeT MHUPOKUH CIIEKTP TEMAaTHUECKUX HANPABJICHUHN IO BCEM 00JacTSIM 3HaHUIL, B
TOM 4MCJIE W3BECTHBIE JKypHAJIbl II0 XUMHUHU, MaTEpUATIOBEJIEHUIO, KEpaMHUKe, IOJUMEpam,
B3pPBIBUATHIM BEIIECTBAM, 3KOHOMUKE M OM3HECY, MEAWLUHE, TYMaHUTAPHBIM U COLMAIBHBIM
HayKaM.
I'mybuna apxuBa (B ocHoBHOM) ¢ 1996 rona. Jloctyn mo IP-anpecam PXTY. Anpec nnst paboTh:
http://www3.interscience.wiley.com.

N3parenscteo SPRINGER
JIOCTyn K 3JIEKTPOHHBIM apXHMBaM >KYpHAJIIOB M DJEKTPOHHBIM KHUTaM. JKpHalbl MO BCEM
obmnactsm 3HaHui. Agnpec ans pabotsl: http://www.springerlink.com. [loctyn no IP-aagpecam
PXTYV.

Kypuan SCIENCE
OnuH U3 BeayUMX MYJIbTHIUCIUIUTMHAPHBIX HAYYHBIX KYypHAJIOB, MMyOIHKYeTCs] AMEpUKAHCKON
acconpanueil mo pasButuio Hayku (AAAS), comepkuT 0030pbl HOBEHIIHMX pa3pabOTOK B
€CTECTBEHHBIX U IPUKJIAJHBIX HAYKaX, OCBELIAET HOBOCTH HAyYHOI0O MMpPa U KOMMEHTUPYET HX.
OxBat — ¢ 1997 r. no Hacrosiiee BpeMsi.
Hocrtyn no IP-anpecam PXTYVY.
Anpec st pabotsl: http:/www.science.com

The Royal Society of Chemistry
[TonHbIe TeKCTHI cTaTel KypHaIOB KoponeBckoro xumudeckoro obmecrsa (Benukodputanus) u
6a3b1 JTAaHHBIX. Hoctyn 1o IP-anpecam PXTY. Anpec:
http://www.rsc.org/Publishing/Journals/Index.asp
Poccuiickas HayuHas 3JieKTpoHHasi oudauorTeka (http:/www.elibrary.ru)
DJNEeKTPOHHBIE BEPCUU )KYPHAIOB POCCHICKUX U 3apyOeKHBIX HAYYHBIX U3JaTelbCTB. JlocTyn o
[P-agpecam PXTYV.

9.3. CpeacrBa obecnie4eHHs1 OCBOCHUSI JUCIUIIMHBI.
Jns  peanuzanuu  pabodeil mporpaMMbl  TOATOTOBJIEHBI  CIEAYIOIIUME CpPEICTBA
OGCCHG‘ICHI/IH OCBOCHUA JUCHUIIJINHBI:
— Bugeonekuuu npod. ConosséBa C.H., mpod. Ky3nenosa B.B.;
— KOMIIBIOTEPHBIE IIPE3EHTALUU JICKLINUH;
— BIIEKTPOHHBIN 1a00paTOPHBIH KypHAI;
- 63HK TECTOBBIX 33.,[13HHI>1 AJI TCKYHWICTO KOHTPOJIA OCBOCHHUA JUCIHUITIIIMHBI;
- 6aHK TCCTOBBIX 3a,Z[aHPII>'I AJI1 CAaMOKOHTPOJISI OCBOCHUA JUCHUIIJIMHBI,

— OaHK TECTOBBIX 33JaHUI1 JJI1 HTOTOBOTO KOHTPOJISI OCBOCHHS AUCIUILTHHBL;

— YouTube-kanan kadenpbl obOmeil u HeopraHudeckoil xumuu — Pexxum pocryma:
https://www.youtube.com/channel/UCBCWIQ4yXLSPFScSIHS-fQg (mata oOparieHus:
15.04.2021).

CpencrtBa oOecrieyeHUs OCBOCHMS JUCHUIUIMHBI JOCTYHHBI Ha Yy4eOHOM IopTaje
moodle.muctr.ru.
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCIIOJIb3YEMBIX B
OBPA3OBATEJIBHOM ITPOLHECCE

HNndopmannonnyio MOJIEPIKKY U3yYeHUS JTUCLIUTUIAHBI OCYILIECTBIISAET
Nudopmannonno-oudnnoreunsiii nentp (MBL)) PXTY wum. .M. MenneneeBa, KOTOPBIi
obecrieynBaeT OOY4YAIOUIMXCS OCHOBHOW y4eOHOH, y4eOHO-METOAMYECKOW W  Hay4dyHOU
JUTEPATypOil, HEOOXOIUMON Il OpraHu3alu 00pa30BaTENBHOrO IMpOIEcca MO IUCHUIUIMHE.
O6mwuit 06sem mHOTOOTpacieBoro Gonma MBI va 01.01.2020 cocraBnsier 1 715 452 3k3.

@®onx UBL pacnonmaraer ydeOHOH, y4eOHO-METOIMYECKOH M HAyYHO-TEXHHYECKOU
JTUTEpaTypoil B (popMe meuaTHBIX U AJIEKTPOHHBIX WM3JaHM, a TaKKe BKIIOYAET O(UIMabHbIC,
CrIpaBOYHO-OMOIMOrpaduyeckre, CHEUATU3UPOBAHHbIE OTEUYECTBEHHBIE U 3apyOekHbIC
nepuoanueckue W uHbopManuoHHble u3maHus.  MBL[  obecrmeumBaeTr  goctym K
npodecCHOHATBHBIM 0a3aM JTaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TIOMCKOBBIM CUCTEMaM.

Kaxnprii oOy4aromuiicss o0ecriedeH CBOOOIHBIM JIOCTYIIOM M3 JIF0O0OW TOYKH, B KOTOPOW
uMeercss JOCTyn K cetu VIHTepHeT M K 3ieKTpoHHOo-OmOimmoreyHoi cucrteme (OBC)
VYHHUBepcUTETa, KOTOpas COJACPKHUT pazIUYHble M3JaHUS 10 OCHOBHBIM HM3Yy4YaeMbIM
JUCLUUIUIMHAM M c(pOPMHPOBaHA IO COTIACOBAHMIO C MpaBooOIagaTeNsiMU y4eOHOU U yueOHo-
METOJIUYECKOM JTUTEPATYPBI.

Jns  Oomee MOTHOTO M ONEPATUBHOIO  CIPaBOYHO-OMOMMorpaduyeckoro u
uHpopManroHHOro obcimyxuBanus B MBL] peannzoBaHa TeXHOIOTUS DIIEKTPOHHON JTOCTABKH
JOKYMEHTOB.

[TonmHbli TepedeHb AIIEKTPOHHBIX HH(MOPMAIIMOHHBIX PECYPCOB, HCIOIB3YEMbIX B
nporiecce 00y4eHus, MPeACTaBICH B OCHOBHOM 00pa30BaTeIbHOM MporpamMmme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHMUE.

B coorBercTBUM ¢ y4eOHBIM IJIAHOM 3aHATHA 1O JucHuIuinHe «OOmas wu
HEOpPraHMyYecKasi XMMHUsD» IPOBOJATCS B (hopMe JIEKIUH, TPAKTUIECKUX 3aHATHH, 1a00paTOPHBIX
paboT U caMOCTOSTENTLHON pabOTHI CTY/ACHTA.

11.1. OobopynoBanue, He00X0AUMOe B 00pa30BaTeJIbHOM NMpoLecce:

JlekunonHass ydeOHas ayAuTOpHs, OOOpyJOBaHHAs CpEICTBAMHM JEMOHCTpAIMU U
yueOHOI MeOenbIo.

Ob6opynoBanHas nadbopatopusi: akBagucTHLIATOpH! [12-10 OMO; akBaauctriarop AD-
25 000 «JluBam I1®», pH-mMeTphl ¢ aBTOMaTUYECKONH U PYyYHOH KOMIIEHCALMEN TeMIlepaTypbl
UIUT 301, pH-merp-mummuBonsT™Merp pH-420; crammapt-tutp pH metpus obmas OOO
«XUMTUTPBI», nabopatopusie snekTpoHHbIe Bechl: Bechl Citizen Scale CY-223, Becwl Citizen
Scale CY-124C, Becsl anekTpoHHble aHanuTndeckue MB-210A, Becsl ananutuueckue AND HR-
100AG, Becet OHAUS VI11P15, Becn Citizen Scale CY-1202, Bechl naboparopusie BJITO-
510C, Beco moprmonnsie AND HT-500 (500r, 0,1r, BHemHsAs kanuOpoka), Becwl Citizen Scale
CY-224; xonbonarpeBarenr KH-500 Stegler, memanka wmarautHas STEGLER HS ¢
noxorpeBoM, crekrpodoromerp omHomyueBoro CD-104 c pasmeneHueM CBETOBOTO MOTOKA
CKaHHUpyomui, crnekrpodoromerp oaHoiryueBoit CD-102 c pas3mereHHEeM CBETOBOTO IMOTOKA
nonometp M-510, mkadsr cymmnpaslie C-40-113; mxad cymmnenbit (Tan 2) HIC-40-02 CITY
moz. 2204, mkad cymmbnbii (tun 1) HIC-20-02 CITY moa. 2202, mkad cymmiasHbI (THI 3)
C-80-02 CIIY wmoa. 2208 KMAKOCTHOM  LMPKYJSIMUOHHBIM — Tepmocrar BT10-1
(+20...+100 °C), Tepmocrtar xunkoctHon LOIP LT 124a; BT3-1 (+20...+100 °C); BTS5-1
(+20...+100 °C) »&uaKOCTHON LMPKYJIALMOHHBIA TepMoOCTat, 5 J1.; anekTpudeckas miuta IRIT
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IR-8004 IRIT; cTonmuk mogbeMHbIN abopaTopHbiii Metaumueckuid (tunm 1) HB-150 Stegler,
cymwika st mpooupok (tum 1) 0362A (monumnponwuiien) Stegler, cymminka 1uist TpOOUPOK (THUIT
2) 0362B (monumnponuieH) Stegler.

bubnmoreka, umeromas pabodre KOMITBIOTEPHBIE MeCTa ISl CTYJISHTOB, OCHAICHHBIC
KOMITBIOTEPaMH ¢ JJOCTYTIOM K 0a3aM JaHHBIX U BbIXOJ0M B MHTEpHET.

11.2. YuyeOHoO-HaArIsIHbIE IOCOOMS:
Ilepuonnueckas cucrema Xxumuyeckux odneMeHtoB .M. MenaeneeBa, KOMIUIEKT
HaIJISIIHBIX MaTEpHUAJIOB.

11.3. KomnbroTtepsl, HHYOPMALTOHHO-TEJIEKOMMYHHKALIMOHHbIE CETH,
annapaTHO-NPOrpaMMHbIe M ayJMOBH3YyaJIbHbIe CPEACTBA:
[TepcoHanbHbIe KOMITBIOTEPHI, HOYTOYK, IPUHTEP U MPOTrpaMMHBIE CPEJICTBA; IPOEKTOP U
9KpaH; KONIMPOBAJIbHBIN anmapar; JIOKajabHas CETh C BBIXOJOM B IHTEpHET.

11.4. IleuyaTHbIe U 3JIeKTPOHHBIC 00pa3oBaTelbHbIe H HHPOPMALMOHHbIE
pecypchl:
HNHpopMalmOHHO-METOJUUECKUE MaTepualbl: y4deOHble MMOCOOMsS 1O JUCLHUIUIMHE;
pa3gaTouHbI MaTepuai K pa3zaenam JeKIIHOHHOTO Kypca.
DJNeKTpOHHBIE 00pa3oBaTEeNbHBIE PECYpChl: y4eOHO-METOJMUYECKHE pPa3pabOTKu U
CIpaBOYHBIC MAaTEepHAJIbI TOCTYIHBI Ha yueOHOM mopTaie moodle.muctr.ru.

11.5. IlepeyeHb JULEH3MOHHOI0 POTPAMMHOI0 00ecneYeHHs

Ne HanmeHnoBanue PexBusutel foropopa| Kosnvecrso munensuii | Cpoxk okOHYaHHUSA
LI NPOrpaMMHOI0 NMOCTABKH AeiicTBUS JTUIIEH3UH
NPOAYKTA

1. Calculate Linux Desktop CBobosHO He orpannuenHo beccpouno
pacnpoctpansiemoe [10

2. LibreOffice CBobosHO He orpannuenHno beccpouno
pacnpoctpansiemoe [10

3. ABBYY FincReader CBobosHO He orpannuenno beccpouno
pacnpoctpansiemoe [10

4. . CBobosHO He orpanuuenso Beccpouno

7-Z1p

pacnpoctpansiemoe [10

5. Google Chrome CBobosHO He orpannuenHo beccpouno
pacnpoctpansiemoe [10

6. VLC Media Player CBobosHO He orpannuenno beccpouno
pacnpocTtpansiemoe [10

7. Discord CBobonHO He orpannuenHo beccpouno
pacnpoctpansiemoe [10

8. Autodesk AutoCAD CBobosHO He orpannuenno Bbeccpouno
pacnpoctpansiemoe [10

9. IntellJIDEA CBobonHO He orpannuenno beccpouno
pacnpoctpansiemoe [10

10. FrecCAD CBobonHO He orpannuenno beccpouno
pacnpoctpansiemoe [10

29




11. SMath Studio CBobosHO He orpannuyenHno beccpouno
pacnpoctpansiemoe [10
12. Kontpakr Ne 90-  |JIunen3us aist akTUBaluu 12 mecsies
1339A/2021 ot Ha pabouux CTaHIMAX, |(€KEroJHOe MPOJICHNE
Corel Academic Site 07.09.2021 MOKPBIBAaET Bce paboune | MOAMHCKH C IPaBOM
Standard MeCTa B YHUBEPCUTETE nepexo/ia Ha
OOHOBIEHHYIO BEPCHUIO
MIPOJYyKTa)

13. Kontpakt Ne 90- 500 nuueH3uit 12 mecsitieB
Kaspersky Endpoint 1339A/2021 ot (esxeroiHOE MPOJIEHNE
Security ams Ouzneca — 07.09.2021 MOJIHICKH C TIPAaBOM
CrannaptHslii Russian nepexoja Ha
Edition. OOHOBJIEHHYIO BEPCHIO

MIPOJYyKTa)

14. GIMP CBobosHO He orpannuenHo beccpouno

pacnpoctpansiemoe [10
15. |OBS (Open Broadcaster CBobosHO He orpannuenso Beccpouno

Software) Studio

pacnpocTtpansiemoe [10
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12. TPEBOBAHUSA K OIIEHKE KAYECTBA OCBOEHUA ITPOI'PAMM

DopMBbI U METOBI

HaunmMmenoBanue
OCHOBHBIE MOKA3ATEJIHN OLECHKH KOHTPOJISI
pa3zaesioB
OLIEHKH
3naem:
— DJIEKTPOHHOE CTPOEHUE ATOMOB U MOJIEKYJI;
— OCHOBBl TEOpPHMM XHMHUYECKOW CBSI3U B
COEMHEHHAX Pa3HbIX THUIIOB, CTPOCHUE BEILECTBA B
KOHJICHCUPOBAHHOM COCTOSIHUY;
— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX  MPOLIECCOB M XapaKTEPUCTUKHU OneHka 3a
PaBHOBECHOT'O COCTOSIHUS,
WHIUBUYaIbHOE

— METOJbl OINHUCAHUS XMUMHYECKUX pPABHOBECUH B
pacTBOpax 3MEKTPOIUTOB,

JOMAaIIHEC 3aJaHHC

— CTPOGHHE H© CBOMCTBAa KOOPIWUHAIIMOHHBIX (1 cemectp)

COCUHEHMIA; Onerka 3a

Ymeem:

— BBINOJIHATh OCHOBHBIE XHMHUYECKHE ONEpPALHH, naboparopHbie
Pazgen 1. OIIpeACIATh TEPMOANHAMUYECKUE XapaKTECPUCTUKH paboThI
TIpuHmHTs XUMHUYECKUX peakuuit u paBHOBECHBIC (1 cemectp)

KOHIIEHTPAIIUU BEIICCTB;

XuMnn . HCIIONB30BATH OCHOBHBIE XHUMHUECKHE 3aKompr, | OUCHKA 32 TPH
TEPMOJUHAMHUYECKHE CIPAaBOYHBIC JIaHHBIC IS KOHTPOJIbHBIE
penieHus mpohecCHOHANBHBIX 3a7a4; paBoTHI
— MPOTHO3UPOBATH BIHUSHHUE PA3IUYHBIX (HAaKTOPOB (1 cemectp)
Ha PaBHOBECHE B XUMHUYECKUX PEAKIIUAX;

Brnaoeem. OrneHKa 3a PK3aMEH
— TEOPETUYECKIUMH METOJAMH OMUCAHUS CTPOCHUS U (1 cemectp)
CBOMCTB MPOCTHIX U CJIOXKHBIX BEIIECTB HA OCHOBE
ANEKTPOHHOTO CTPOCHHS UX aTOMOB U TIOJIOKEHUS B
MEPHONYECKON CHCTeME XUMHUECKHUX DJIEMEHTOB;
— OCHOBHBIMH HaBBIKAMH PabOTBI B XUMHUYECKOU
nabopaTopuu;
— OJKCHEPUMEHTAIBHBIMU METOJAMH OTPEICIICHUS
HEKOTOPBIX (U3UKO-XUMHYECKHUX CBOMCTB
HEOPraHUYECKUX COCAVHECHUM.
Snaem: OrneHka 3a

— 3JIEKTPOHHOE CTPOCHUE aTOMOB M MOJIEKYJT;
—  OCHOBHI TEOPMH XHUMMUeckoil cBsasu B | (HAMBHAYaIbHOC
COCIMHEHUSIX PA3HBIX THUIIOB, CTPOCHHUE BEIIECTBA B | JOMAIIHEE 3aJaHUE
KOHJCHCHPOBAaHHOM COCTOSTHUWY; (2 cemectp)
—  OCHOBHBIE  3aKOHOMEPHOCTH  MPOTEKaHUs

Paznen 2. OrneHka 3a
XUMHYECKUX  TIPOIECCOB U  XAPaKTEPUCTHKHU

HCOpI‘aHI/I‘-IeCKa}I PaBHOBECHOT'O COCTOSIHUS, Ha60paTOprI€
XUMHS — METOJbI OMHUCAHUS XHMHYECKUX pPaBHOBECHU B paGoThI

pacTBOpPAX 3IEKTPOIUTOB,
— CTpOEHHE U CBOWCTBa
COCIUHECHUI;

— MOJy4YeHUE, XHMHUYECKHE CBOWCTBA MPOCTHIX U
CJI0’KHBIX HEOPTraHUYECKUX BEILECTB;

Ymeem:

KOOpAWHAIITMOHHBIX

(2 cemectp)
Oruenka 3a Tpu
KOHTPOJIbHBIE

paboThI
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— BBINOJHATh OCHOBHBIE XHMHYECKHE ONEpaLUU, (2 cemectp)
OMpENENATh TEPMOJAUHAMUYECKUE XapaKTEPUCTUKU
XUMUYECKUX peakiuit u paBHOBECHBIE
KOHIIEHTpALlUU BEILIECTB;

— HCHOJIb30BaTh OCHOBHBIE XHWMHUYECKHE 3aKOHBI,
TEpPMOJAMHAMUYECKHUE CIPABOYHbIC JAHHBIC IS
penieHus mpohecCHoHANBHBIX 3a7a4;

— BBINOJIHATh OCHOBHBIE XHMHYECKHE ONEpPALHH,
OMpENEATh TEPMOJUHAMUYECKUE XapaKTEPUCTUKU

O1eHKa 3a YK3aMeH

(2 cemectp)

XUMUYECKUX peakiuii u paBHOBECHbBIE
KOHIICHTPALIUHU BEILIECTB;
Braoeem:

— TCOPCTHUYCCKUMHU MCTOJAMH ONIMCAHHWA CTPOCHUA
U CBOMCTB MPOCTBIX U CJIOKHBIX BCIICCTB HAa OCHOBC
QJICKTPOHHOT'O CTPOCHHUA MX ATOMOB U IMOJIOKCHUA B
HepI/IOIII/I‘IeCKOI\/II CUCTEMEC XUMHUYCCKUX 3JICMCHTOB,

— OCHOBHBIMH HaBBbIKAMHU paGOTBI B XHUMHUYECKOI

nabopaTopuu;
— JKCIEPUMEHTAJIBHBIMH METOAAaMHU ONpeAeICHUS
HEKOTOPBIX (U3UKO-XMMUYECKIX CBOWCTB

HEOPraHWYECKUX COCTMHEHUM.

13. OCOBEHHOCTH OPTAHU3AILINA OBPA3OBATEJBLHOI'O TPOIIECCA
JUIA THBAJIMIOB M JIAI[ C OTPAHUYEHHBIMHA BO3MOKHOCTSIMU
3JI0OPOBbSI

OOyyeHue WHBAIMAOB W JIMI] C OrPAHUYECHHBIMH BO3MOXKHOCTSAMHU  370POBBS
OCYIIECTBIISIETCS B COOTBETCTBUH C:

- Ilopsinkom opraHuM3anMu M OCYLIECTBICHHUS OOpa30BaTENbHOM JEATEIBHOCTH 10
o0Opa3zoBaTeNnbHBIM IpOrpaMMaM — IporpamMmaM OakajaBpuaTa, MporpaMMmaM CIIEHUAINTETa,
nporpammam maructpatypsl (IIpuka3z MunoOpuayku P® ot 05.04.2017 Ne 301);

— IlonmoxeHneM O TOpPSJIKE OpraHU3alMM U OCYLIECTBICHHUS 0Opa30BaTeNbHON
NeSTEeIbHOCTH 10 00pa30BaTEeNIbHBIM IpOrpaMMaM BBICHIETO 00pa3oBaHUsS — MPOrpamMMm
OakanmaBpuaTa, OporpaMM  CHelMaiWTeTa, nporpamMMm  Maructparypsl B PXTY
nM. JI.1. Menneneesa, npuHATeIM pemieHrueM Yde”oro cosera PXTY wmm. J[.M. Menneneesa
o1 30.10.2019, mnporoxon Ne 3, BBeAcHHBIM B JelicTBue npukazom pektopa PXTY
uMm. JI.1. Menneneena ot 14.11.2019 Ne 646A;

- MeTtoanyeckMMH PEKOMEHIAIMSMH IO OpTaHU3aIllul 00pa30BaTENbHOTO Mpolecca A
00y4YeHHs MHBAJIUIOB U JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI B 00pa30BaTeIbHbBIX
OpraHu3alMsIX BBICIIET0 OOpa30BaHMA, B TOM YHCIE OCHAIIEHHOCTH 00pa3oBaTeIbLHOTO
nporiecca (YTBEpXKAEHBI 3amMecTuTeneM MuHucTpa obpazoBanus u Hayku PO A.A. KnumoBbiM
ot 08.04.2014 Ne AK-44/058H).
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