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COOEPKAHUE

[{enu u 3aa4n OCBOEHUS AUCLUIUINHBI

Mecto nucturmuabl (Moayist) B ctpykrype OITOIT BO
TpeboBaHus K pe3ynbTaTaM OCBOSHHS JUCIUTUTMHBI (MOJTYJIS)
CopepxaHue U CTPYKTypa AUCLHUIUIMHBI (MOYJIs)

OrneHoYHbIE MaTEepUAIBI UL TEKYIIETO U PYOSKHOT'O KOHTPOJIS
YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTeCTALIUU

MGTOI[I/IIICCKI/IC MaTe€purabl, ONIPEACTIAIOMNUE IPOUCAYPhl OICHUBAHUSA
3HaHPII>i, YMCHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIBbHOCTH

YueOHo-MeTonnyeckoe odecrnedeHne AUCIUTLTHHBI (MOYJIIs)
OcnosHas iumepamypa
Hononnumenvras iumepamypa
Hrnmepnem-pecypcul
MarepuaabHO-TEXHHUECKOE 00ECIICUCHUE JUCIUTUTHMHBI (MOJTYJIs )

Jluct u3mMeHeHu (IomoIHeHu) B pabouei mporpaMme TUCITUTUIUHBI

(Momyns)
IIpunoxenus



HEJU U 3AJIAYU OCBOEHUA JUCHUITINHBI
enp quctummuaet b1.6.14 «O01mmas u HeopraHuyecKast XUMHUSDH) SBIISETCS:

— HU3YYUTHb OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOCBS3M MEXKIY CTPOCHHEM H XUMUYECKUMH
CBOMCTBAaMHM BEILIECTBA, IIPOTEKAHUS XUMUYECKUX PEAKLUN, CTPYKTYPOM XMMHUYECKUX COCIUHEHUN U HUX
OMOJIOrNYECKON aKTUBHOCTBIO

— HAY4MTHCS MPOTHO3UPOBATh NPEBPAILECHUS HEOPIaHMYECKUX COCAMHEHHH Ha OCHOBE 3aKOHOB
XUMUU U TUIIMYHBIX CBOMCTB U PEAKLIUN 3TUX COCIUHECHUN.

3agaun uM3ydYeHMs JAUCHUIUIMHBI 3aKIIOYAIOTCA B Pa3BUTHHU CIEAYIOUIUMX 3HAHUN, YMEHUH U
HAaBBIKOB JINYHOCTH:

- HAY4YUTh CTYJEHTOB IIPUMEHATHh TEOPETUUECKHE 3HAHNS K PEILICHUIO PACYETHBIX U IPAKTUYECKUX
3a1auy;

- UCIIOJB30BaTh nepuoanudeckyro cucremy J[.M. MeHneneeBa 1yl XapaKTEPUCTUKU CBOWMCTB
3JIEMEHTOB U UX COECIUHEHUM;

— W3Y4YUTh CBOWCTBA XMMHMYECKMX CHCTEM: PAaCTBOPOB, JUCIEPCHBIX CUCTEM, OKHUCIMTEIIBHO-
BOCCTAHOBUTEJBHBIX U ANEKTPOXUMUUYECKUX CUCTEM

- IPOrHO3UPOBATH CBOMCTBA COCIMHEHNUI HA OCHOBE UX CTPOCHUS;

- IOJIb30BAThCs yYEOHOM U CIIPaBOYHOM JINTEPATYPOH.

- BJIaJIETh COBPEMEHHBIMU 00pa30BaTEIbHBIMU TEXHOJIOTHAMMU;

- BJIAJIETh NOHATUHHO-TEPMUHOJIOTHYECKUM allapaToM XUMHUYECKON HAyKH, HHCTPYMEHTapueM
XUMHUYECKOIO aHAJIN34;

- (popMupoBaTH YMEHHS aHATM3UPOBATH IPOOJIEMHBIE CUTYAIIUH, TPUMEHATH [10JyYSHHbIE 3HAHUS
Ha MPaKTHKE U B Pa3INYHbIX cepax KU3HU;

- (hopMupoOBaTH TBOPUECKUH MOJIXOA K TPOPECCHH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Huctunnmua «OOmmass W HEOpraHWYyecKas XUMHUS» B COOTBETCTBUH ¢ DenepalbHbIM
['ocynapcTBeHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM BBICHIETO 00pa30BaHUS OTHOCUTCS K 0a30BOM 4yacTH
(b1.5.14) u sBasercst 00s3aTENbHON AN M3y4eHUs CTYACHTaMH | Kypca HallpaBJIeHHUS MOATOTOBKH
«XUMHUYeCcKass TEXHOJOTUs» OYHOM (QopMbl oOyueHust B 1 cemectpe. JlMcuMIUIMHA OCHOBBIBACTCS Ha
3HAHUSX, HABBIKaX U YMEHHSX, IPHOOPETEHHBIX B PE3YNIbTaTe OCBOCHUS XUMHH, PU3UKU U MaTEMaTHKHU B
CpeIHell WIKoJie; OpPUEHTHpPOBaHA Ha OBJIAJICHHE PAa3JIMYHBIMU CIOoco0aMu y4eOHO-II03HABATEIbHOU
JEATEIIbHOCTH, KOTOPBIE IOJKHBI JIEUb B OCHOBY IT03HABATENILHOM, BOCIIUTATEILHON, MUPOBO33PEHUYECKOU
GyHKIHMI XUMUH.

YcnemHoMy OCBOGHHIO TUCIMIUTUHBI  COMYTCTBYET TMapajulelibHOE HW3ydeHue GU3MKA U
MaTeMaTHKHU Kak 0a30BbIX €CTECTBEHHOHAYYHBIX AUCLHUILINH.

Wzyuenne aucuurinHbl «OO0IIas 1 HeOpraHMYecKast XUMUs», Kak MPeANIeCTBYIOIAs, COCTABISET
OCHOBY JJIsi JAJIBHEHIIET0 OCBOCHUS CIHENYIOUIMX JWCHMINIMH Kak: «OpraHudeckas XuMUsi»,
«Dusznyeckas xumusn», «Komnonanas xumus», «AHanutuueckas XxuMust 1 OXMA».

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHHUIIJIMHBI

B coBokymHOCTH ¢ IpyrUMH JUCIUTUTMHAME TPOGUist « XUMUYECKass TEXHOJIOTHS TUCITUTITHHBI
«O0masi 1 HeopraHudeckas XHUMHs» HampaBlieHa Ha (OPMHUPOBAHUE CIEAYIOIIUX KOMIIETCHIIUN B
coorBercTBUM ¢ ®I'OC BO u OIIOII BO mno nampaBiaenutro noarotoBku 18.03.01 —«Xumuueckas
TEXHOJOTHs (YPOBEHb OaKagaBpHara):



IMpodeccnonanbupbix komnerenunii (IIK) mo Buxam npodeccuoHaIbLHOM AeITEJIbHOCTH:
AHaJIMTHYECKAsl, HAYYHO-UCCJIe0BATE/IbCKAS 1eSITeIbHOCTh:

B pe3ynbraTte 0CBOSHUS TUCIUTIIMHBI 00yYaIOMUKACS TOJDKEH 00J1a1aTh:

0buenpogeccuoHaIbHbLIMU KOMNEMEHYUSMIL:

OIIK-3 — roTOBHOCTBIO UCIIOJIB30BATh 3HAHUS O CTPOSCHUM BEIIECTBA, IPUPOJIC XUMHUUECKON CBS3U
B Pa3JIMYHBIX KJIACCaX XUMHUYECKUX COCAMHEHUM [JIi MOHUMAHHS CBOMCTB MaTEpPUAlIOB U MEXaHHU3MA
XUMHYECKHUX MPOIECCOB, MPOTEKAIOIIUX B OKPYKAIOIIEM MUPE;

B pesynbTaTe OCBOGHUS MUCIUIUIMHBI OOYYaIOIIUICS MOJDKEH 007a1aTh mpodecCHOHATBHBIMU
KOMIICTCHISIMU

Hayuno-uccneoosamenvcroii dessmenvHocmu:

[IK-16 — roTOBHOCTHIO IUIAHUPOBATH M MPOBOAUTH (PU3UYECKHME M XUMUUYECKHUE HKCIICPUMEHTHI,
MPOBOANTh O00pabOTKYy MX pe3yabTaTOB U OICHHBATh IOTPEIIHOCTH, BBIABUIAaTh THIOTE3bl H
YCTAHABJIMBATh TPAHUIBI HMX [PUMEHEHHUS, MPUMEHATh METOJbl MATEMaTUYECKOrO aHaau3a |
MOJICTTUPOBAHMUS, TEOPETUUYECKOTO U SKCIIEPUMEHTATILHOTO UCCIICA0BAHUS;

IIK-18 — roTOBHOCTBHIO HMCHOJB30BAaTh 3HAHHE CBONCTB XMMHUYECKHUX DJIEMEHTOB, COCIUHEHUN U
MaTepuaoB Ha UX OCHOBE JIJISl PEIICHMS 3a7a4 MPOdeCCHOHANBHOM IeATeITbHOCTH

3Hamp: TPUHIUIIBI MATEMaTUYECKOr0 MOJECIUPOBAHUS M CHCTEMHOIO aHalIU3a XHMHUKO-
TEXHOJIOTUYECKHX IMPOLECCOB: peKTudukanus; adbcopOuus; TUCTHIULLMS; ODKCTPAKIMs;, CYIIKa;
buIBTpaIUs; MPOIECCHl MOJMMEPU3allMU; KPUCTAUIM3AIMS U3 PACTBOPOB M Ta30BBIX (a3; peaKTOPHEIC
MPOLIECCHI; KOMOMHUPOBAHHBIE TTPOIECCHI.

ymembs: pa3pabaThIBaTh aIrOPUTMbI MOAETUPOBAHUS, aHAINW3a U JUATHOCTHKHU TOBPEXKJIEHUN B
XUMHYECKUX MTPOU3BOJICTBAX.

én1ad0emp: 0a30BHIMU HABBIKAMU TMOJYYEHHUS W U3YUYCHUS XUMHUYECKUX CBOMCTB COCIUHECHHI
Pa3TUYHON MPUPOIBI IS PelIeHus 3aa4 MpodecCHnOHaNbHOMN 1eATeTbHOCTH

3HAMb: TEOPETHUECKIE OCHOBBI 0230BBIX XUMHUECKUX JUCIUILIIHH

YMemb: BBIIOJIHATH CTaHJAPTHBIE IeHCTBUA (KIacCU(pUKAIHS BEIIECTB,
CTPOCHHE BEIIECTBA, COCTABIEHUE CXEM MPOIIECCOB, CHCTEMATU3AIM JaHHbIX U T.I1.) C y4ETOM OCHOBHBIX
MOHATUHN U O0IIMX 3aKOHOMEPHOCTEH, (GOPMYIHPYEMBIX B paMKaX 0a30BbIX XUMUYECKUX TUCIUILUIMH

61adems. HaBbIKaMU pa0OTHI C y4eOHOM TUTEPaTypOil 10 OCHOBHBIM XMMHUYECKUM JUCIUIUINHAM
3HAQMb.: OCHOBHBIE 3aKOHOMEPHOCTH TIPOTEKaHMs XHUMHUYECKMX TIIPOLECCOB U  XapaKTEePUCTUKU
PaBHOBECHOTO COCTOSIHUS

YMemb: 3aNMCHIBATh YPaBHEHHUS XUMHUYECKUX PEAKINH, JEKAIIUX B OCHOBE THUIIOBBIX XHMHUKO-
TEXHOJIOTMYECKUX MPOIECCOB

671adems. HABBIKOM palbOThI ¢ yueOHOH JMTEepaTypol 1O HEOPraHUYecKOi, OpraHuYecKoi,
aQHAJIUTUYECKOH, (PU3MUYECKON XUMUU U XUMUYECKON TEXHOJIOTHH



4. COAEP) KAHUE U CTPYKTYPA JUCHUIIJIMHBI
4. Coaep:xaHue pa3iejoB AUCHUILIMHBL (Moayasi) «OOmas W HEOpPraHWYEeCKask XUMUS,
MepeyeHb OLIEHOYHBIX CPEJICTB M KOHTPOJIUPYEMBIX KOMIIETEHIIUN

Taobnuua 1

Ne
n/u

HanMmeHnoBanue
pasaeJia

Coaep:xanue pa3gesa

Kon
KOHTPOJIUPYeMOii
KOMIIeTeHI[UN

®opma
TeKyLIero
KOHTPOJIA

1. Xumus KaK
Hayka. CrtpoeHnue
BellecTBa

OcHosHble NOHAMUA U 3AKOHbI
xumuu. llpenmer u 3amaum oOuieit u
HEOPraHWYECKON XUMUU. MecTo XUMuu
B CUCTEME €CTECTBEHHBIX HayK. KpaTkuii
HUCTOPUYECKUN OYEPK PA3BUTHUS XUMUHU.
CoBpeMEHHbIE HallpaBJIEHUS Pa3BUTHUSA
XUMHUYECKOM  Hayku. Marepus u
JBUYKEHUE. Xumuueckas dbopma
JIBU>KEHUS MaTepHH. OcHoBHBIE
XUMHUYECKUE MOHATHUSA: aTOM, MOJIEKYa,
MPOCTOE BEIIECTBO, XUMHYECKOE
coeuHEeHUE. XUMHUYECKUM DIIEMEHT.
W3otombl. ATOMHass ©  dJIE€MEHTHas
Maccel. MonexkynsapHas Macca. Moub,
MOJISIpHAS Mmacca, MOJISIpHas
KOHIIeHTpauus BemectBa. (OCHOBHbBIE
3aKOHBl ~ aTOMHO-  MOJIEKYJISIPHOTO
y4eHHUsI. 3aKOHBI: COXPAHEHMS], KPATHBIX
OTHOIIICHUM, IIOCTOSHCTBA COCTaBa,
00BEMHBIX OTHOILIEHUH. 3akoH
ABoraapo. CoeTMHEHHS MOCTOSTHHOTO U
IepeMeHHoro cocrasa. IloHarue o
XUMUYECKOH CHCTEME U  Ccrocobax
ONMCaHMUS. dasza, KOMIIOHEHT.
['omoreHHbI€ U TE€TEPOr€HHbIE CUCTEMBI.
l'azoBble cucTembl. ['a30BbIE 3aKOHBI.
WUneanpuerit Ta3. I'azoBasg mocTosiHHASA.

VYpaBHeHue Menneneesa -
Knaneiipona. IlapumansHoe 1naBieHue
raza B cmecu. OTHOcUTeNbHAA

IUIOTHOCTh Ta3oB. JKujkue CUCTEMBI.
PactBopsl. KoHuleHTpamus pacTBopoB u
crocoObl  ee BbIpakeHus. CocrosiHue
BellecTBa B pacTBope.  TBepasbie
cuctembl. Kpucramibl, amopdHbie Tena
u crexia. [IoHsaTue o KpucrauM4ecKou
pelIeTKe. TBepabie pacTBOPBL.
Hecrexnomerpruueckue coeJMHEHMS.
Cmpoenue amoma. Macca un

OIIK-3
IIK-16
I1K-18




SHEpPrUsT B  MaTEpPUAIBHOM  MHUDE.
DneMeHTapHbIe YacTUIIbI U moJisi. Macca,
3apsl, CHOUH MW JIpyrue CBOMCTBa
3JIEMEHTAPHBIX 4acTull.
OKCHepUMEHTAJIbHbIE OCHOBBI
COBPEMEHHOM TEOpUU CTPOEHUS aToMa.
Snpo u  dyeKTpoHHas  00OJOYKA.
[l1anerapnas  moxaenb  aromMa |
MOCTYJIaThI bopa, MIPOTUBOPEYUS
Mojenu. Jyanusm B IIOBEIECHUU
MUKpoyacTull. BomHoBas  mpupona
JJIEMEHTApHBIX YacTUll. YpaBHEHUE Ji€
Bpoiins, mpUHIMO HEONpeaeIeHHOCTH
I'eiizen6Oepra. AToMm BOJIOpOJIA.
KBanToBOMEXaHMUeCKass MOJIENb aTOMA.
OnHodnekTpoHHBIN  atoM.  BosHOBOE
ypaBuenue lllpenunrepa. Pemienue
ypaBHEHUA [lIpenunrepa JUIsL
BOJIOPOJIOIOA0OHOTO aToMa.
KBantoBble  umcia, mpedensl  HX
n3MeHeHu. CMbICT KBaHTOBBIX YHUCEN.
BonHoBasgs QyHKuMS U 3IEKTpOHHAs
IJIOTHOCTh ~ 3JIEKTPOHOB B aTOME.
Pacnipenenenue IEKTPOHHOU
IUDIOTHOCTH B aroMe.  ATOMHbIE
opOuTanu. ODHEPreTUYecKue YpOBHU
JJIEKTPOHA B OJHO3JIEKTPOHHOM aTOME.
MHoroanexkTponsslii  atom. [IpuHIMN
[laynu ©M  eMKOCTb  DJIEKTPOHHBIX
oOosouek. [lpaBmino XyHna u nmopsaok
3allOJIHEHUsST ~ aTOMHBIX  opOuTasen.
[TpunIMn HauMeHbIIeH SHEPTUMU.
IIpaBuno  Kieukosckoro. CrpoeHue
NEKTPOHHBIX O00O0JIOUYEK 3JIEMEHTOB.
Ilonarue »ddexTuBHOrO 3apsana sjapa
aToMa. OKpaHUpOBaHUE 3apsaaa
JJIEKTPOHAMM. [TepnoguuanocTs
CTPOEHHUSI  DJIEKTPOHHBIX  O0OJIOYEK.
OpOuTanbHble DSHEPTUU  DIEKTPOHOB.
[loTeHnManel MOHU3ALKUU U CPOACTBO K
JJEKTPOHY aTOMOB, PaJUyChl aTOMOB U
HOHOB B 3aBUCHUMOCTH OT IIOJIOKEHUS
JJIEeMEHTa B MEPUOIAUYECKON CHCTEME.
DNeKTpOOTPULATENIBHOCTD aTOMOB
XUMHUYECKHX 3JIEMEHTOB.

Ilepuoouueckuit  3axou u
nepuoouuecKkas cucmema Xumu4eckux
INIeMEHM 0.

ITonckn OCHOBEI
KHaCCI/I(l)I/IKaLII/II/I XUMHYCCKUX
3JIEMEHTOB 1o OTKPBITHUS

[lepuoguueckoro 3akoHa. CylHOCTH




[Tepuoauaeckoro 3aKOHA.
[Ipenckazanue .M. MeHneneeBbim
CBOMCTB  HEU3BECTHBIX  SJIEMEHTOB.
CoBpemeHHas HHTEpIpeTaLus
[lepuonuueckoro 3akoHa. BapuaHTbl
[Tepuonuueckoit cucremsl. Tunuyeckue
snemeHThl. IlonHble W HeENoJHBIE
JJIEKTPOHHBbIE  aHaloru. M3MeHeHue
BAKHEUILIMX CBOMCTB JJIEMEHTOB IO
rpymnmnaMm M mnepuojam MepuoInuecKon
cucteMbl. BropruHasi nepuoIM4yHOCTb U
€€ MPOSIBIICHUE B CBOMCTBAX 3JIEMEHTOB
IV u VI nepuonos. Dddekt uHepTHOMA
mapel U €ro MpOsIBIICHHE B CBOMCTBAX
anemenToB VI mepuona. OOGmieHay4Hoe
u ¢dunocodckroe 3Ha4YCHHE
Ilepuoguueckoro  3akona /. n.
Menpeneesa.

Xumuueckasn ceéa3v u cmpoeHnue
Monekya. B3aumoneincTtsue  aTroMoB.
[Ipuuunbl  00pa3oBaHUS XUMHYECKOU
cBs3u. llpupoma XHMMHUYECKOW CBS3H.
Monekyna Bogopoda M METOIbl €€
onucaHus. MeToa BaJIEHTHBIX CBS3EH
(BC) wm wmerom  MOJNEKYISIPHBIX
opouraneit  (MO).  IIpubGmmxenue
JIKAO.  IlepekpslBaHHE€  aTOMHBIX
opburtanei, ©- U T-CBS3U, MOPSJIOK
(KpaTHOCTBh) CBSI3H. XapaKTEPUCTHKU
XUMUYECKON CBS3U — DHEPTUsl, JJIMHA,
MOJSIPHOCTh. XUMHUYECKas CBs3b B
yactunax H2, H2+ u H2 ¢ mosumumit
MeroaoB MO u BC. Xumunueckas cBsi3b
B TOMOSIIEPHBIX JIBYXaTOMHBIX
MOJIEKYJIax 3JIEMEHTOB BTOPOTO
nepuoza c nozuuuii Merogos MO u BC.
Cxempt MO mig MoOJieKyl Hayaiga |
KOHIIa BTOporo nepuoja. M3menenue
MOPSIIKA CBSI3M, SHEPTUH CBSI3U, JIJTUHBI
cBsi3u mpu mepexoxe or Li2 k Ne2 .
OcoGennoctu Monekyn B2 u O2.
IIpounocts cBsi3u B Mojekyine N2.
I'ereposinepnbie JIBYXaTOMHBIE
MOJIEKYJIbI 3JIEMEHTOB BTOPOTO
nepuoaa. Cxemet MO nmnst HF, CO, CN,
OF. Meron BC wu rubpunuzanus
opOuraneii. BaneHTHOe  cocTOsIHHE
aToMma. KoBanentnas CBSI3b B
MHOTI'OATOMHBIX MoOJeKynax. JloHOpHO-
aKLENTOpHOE B3aUMOJICHCTBUE.
Jlokanu3oBaHHAsE M AETOKAIN30BAHHAS
CBS3b.  OJJEKTPOHONEULUTHBIE U




3JIEKTPOHOU30BITOYHBIC MOJIEKYJIBI.
TpexueHTpoBsle CBS3U.
HanpaBieHHOCTP M HACHIIIAEMOCTh
XUMHYECKOM KOBaJICHTHOM CBSI3H.
Teopust OTTanKUBaHHUS HJIEKTPOHHBIX

nap BaJICHTHOM 000JI09KH1 u
MIPOCTPAHCTBEHHAS CTPYKTYpa MOJICKYIL.
Meostcmonexynapuoie

ezaumooeiicmeusn. XUMHUUYECKas CBS3b
U TUNBI KpUCTALUIOB. OCHOBBI 30HHOM

TEOpUHU. Cas13b B MeTalax,
MIOJYIIPOBOJIHUKAX M JTUAJIEKTPUKAX.
JlepeKThl KPUCTAUITMUECKON PEIIeTKHU.
TBepaple pactBopel. IMoHHas CBA3b.
BsaumonelictBue HMOHOB B
KPUCTAIJINYECKON pelieTke. DHeprus

WOHHOM KPUCTAUIMYECKOM  PEIICTKH,
BJIMSIHUE Pa3MEpPOB U 3apsiioB MOHOB.

MexMmoneKyIsapHble  B3aUMOJECHCTBUS.

Cubl Ban-nep-Baansca.
OpueHTaunOHHOE, WHIYKIUOHHOE U
JMCTIEPCUOHHOE MEXKMOJIEKYJIIPHOE
B3aUMO/ICHCTBHSI. Ponb

MEKMOJIEKYJISIPHBIX ~ B3aWMOJEHCTBUIA
IpU TPOSIBIEHUH (DU3NKO-XUMHUUECKUX
CBOMCTB BEIIECTB, SIBJICHUN CaMOCOOPKHU

2.0cHOBHbBIE
(pusuxo-
XHMHYECKHE
3aKOHOMEPHOCTH
NPOTEKAHUS
XHMHYECKHX
Npo1eccoB

OHMOJIOTMYECKUX MOJIEKYI,
CYNPaMOJIEKYJIIPHBIX 1 HAHOCHUCTEM.

OcHoswi Xumuueckou OIIK-3
mMepmMoOuUHaAMUKU. DHepreTudecKue [K-16
XapaKTEPUCTUKA XUMHUUYECKUX PEaKLUil. I1K-18

[leppoe  Hauam0  TEPMOAMHAMUKH.
[IpeBpamenust »Heprum U paboOThl B
XUMHUYECKHUX Tpoueccax. TepMOoXuMus.
Ilonatue 006 »HHTAABIMU. DHIO- U
JK30TEPMHYECKUE  PEaKIHH.  3aKOH
I'ecca. CranmapTHOoe COCTOSIHME U
CTaHJapTHasl JHTAJNbIUS O00pa3oBaHUs
BelIleCTBA. TEPMOXMMHMUYECKNE IUKJIBI.
Pacuets! TeminoBbIX 3P (HEKTOB peakuil.
OHTanbnMsi aTOMHU3ALMU  BELIECTB U
SHEprusi CBSI3W B MHOTOaTOMHBIX
MOJIEKYJIaX. Bropoe Ha4aJo
TepMoAMHAMHUKHU. [loHsATHE SHTpOMHUU.
VYpaBHenue bonpumana. HM3MeHeHue
SHTPONUH MpHU (Ha30BBIX U XUMUYECKHX

[IPEBPALLCHUSIX. Crpemnenue K
MaKCUMyMy SHTPOIHUH B
M30JIMPOBAaHHBIX CUCTEMax KaK
XapaKTEPUCTHUKA BO3MO>KHOCTH
CaMOIPOU3BOJILHOTO IIPOTEKAHUS

peakiuu. OlleHKa 3HaKa W3MEHEHUs




SHTPONUU B XUMMUYECKUX PpEaKIMSIX.
DHeprus I'u66ca. YMeHnblleHue
SHEPTUU ['u66ca KaK
TEPMOAMHAMUYECKUN KpUTEpHI
BO3MOKHOCTH CaMOIPOU3BOJIBHOIO
IIPOTEKAHUs IIpollecca B  3aKPBITHIX
cucremax. CraHzapTHOe H3MEHEHHE
SHEPruu I'u66ca B peakuuu.
3aBUCUMOCTh ~ M3MEHEHMS  SHEPruu
I'n66ca ot Temmeparypsl, AaBICHUS U
KOHIIEHTPALMU Pearupyromux BEIeCTB.
Ponp SHTanpmuMiHOrO M SHTPOIMMHOIO
(akTOpOB B ONpEACICHUN HAMIPABICHUS
nporecca.

OcHosbi XUMuyecKkou
kunemuku. CKOpPOCTb XUMHUYECKOU
peakiuu u (HakTopsl ee ONpeesoLme.
3aBUCUMOCTb CKOPOCTH pEaKUuu OT
KOHLIEHTpaLuu peareHToB.
Kunernueckoe ypaBHEHHE pEaKLMH.
Ilopsnoxk peaknuu. IlpaBuio Bant-
TI'odda. Korcranra ckopocTu peakuu u
€e 3aBUCHUMOCTb OT TeMIepaTyphbl.
OHeprus  axkTHBAlMH.  YpaBHEHUE
Appenunyca. OHepreTuyeckas
nuarpamma  peakuud.  Koopaunara
peakuuu. IlosTme o0  MexaHu3Me
peakuuu. MONEKYISpHOCTh PEAKIMH.
@DOTOXMMHUYECKUE U LIEMHBIE PEaKLUU.
[Ipumeprl. Karamn3 u KaTaim3aTopsl.
BnusHue karammzatopa Ha MEXaHU3M
peakuuu. Wuruburopst "
UHTUOUpOBaHUE. OcobeHHocTH
KMHETUKH Ta30(a3HbIX, XKUIAKO(PA3HbBIX
1 TBepAO0(a3HBIX peaKIii.

Xumuueckoe paenogecue.
Obpatumsie 51 HeoOpaTuMble
xumuueckue  peakuuu.  CocrosiHue
paBHOBECHS u MIPUHLUT
MHUKPOCKOIIMYECKOU 00paTUMOCTH
peakunu. Kunernueckuii 51

TepMOIII/IHaMI/I‘lCCKI/Iﬁ IOoAXOdbI K
OIMHMCAHUIO XHUMHYCCKOI'0 PaBHOBECH.
KoHcTanTa XuMu4ueckoro PaBHOBCCUSA U
Pa3IN4YHbIC CIIOCOOBI €€ BBIPAXKCHHA.

CBsi3b KOHCTaHTBI XUMHYECKOTO
paBHOBECHS co CTaHIapTHBIM
W3MEHEHUEM SHEPTUU I'u66ca.

CMenieHMe XMMHMYECKOTO PaBHOBECHS
IIpu U3MeHeHuH yciosuid. IIpunnun Jle
[IaTemnse.

3.0cHOBBI XUMUH

Obwue ceolicmea pacmeopos.
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PacTBOPOB

PactBoppl Kak MHOTOKOMIIOHEHTHBIE
CHCTEMBI. Teopun pacTBOPOB.
['omorenHsbie MHOTI'OKOMIIOHEHTHBIE
cucTeMbl — pacTBopbl. OOIIKME CBOMCTBA
pactBopoB — auddy3us U ocMoc.
Kunkue pacTBOPBL. da3oBbIE
JUarpaMMsl. Ob6nacth KUJKOTO
cocrosHus. Jluarpammbel  coctaB -
CBOMCTBO. PactBopurens ]
pacTBopsieMoe BEIIECTBO.
PactBopumOCTS. Hacepiennsie,
HEHACBIILIEHHbBIE, MIEPECHIIICHHBIE,
pa3z0aBieHHbIE M KOHIICHTPUPOBAHHBIC
pacTBOPBL. B3anmoperictue
PacTBOPEHHOTO BELIECTBA u
pacTBOpUTEIIS. ConbBaranus.
WNueprtHble, KOOPAMHUPYIOLIUE u
MOHU3UPYIOIIUE pacTBOpUTENH.
[loHATHE O KOJUJIOMIHBIX pPAaCTBOpax.
[ToBepxHOCTHBIN cion U
MTOBEPXHOCTHBIE SIBJICHUSL.
VY cTOMYMBOCTH KOJIOUHBIX PACTBOPOB.

Pacmeopwvt  nednekmponumoe.

JlaBiieHre 1 COCTaB Iapa HaJl pACTBOPOM.

3aKoH Pays.
Kpucrannmzanuss 1 KuneHue pactBopa.
Kpuockonus u 30YIMOCKOMHS.
Uneanpubie u pealibHbIE PACTBOPHI.
[lonstue 00 AKTUBHOCTH u
kod(purmente aktuBHOCTU. [loHsATHE O
CTaHAApPTHOM COCTOSIHUM BEILIECTB B
pacTBope.

Pacmeopui INNEKMPOAUMO8.
Teopuu kucnom u ocnoeanuii. Bona
Kak HMOHU3UPYIOIIUA  pPacTBOPUTEINb.
DJIEKTPOHHOE CTPOEHHWE M CTPYKTypa
MOJIEKYJbI BoAbl. CTPYyKTypa >KUJIKOU U
TBEPJIOM BOJbI, BOJOPOJHBIC CBS3H.
Boanbie  pacTBOphl  3JIEKTPOJIUTOB.
DNeKTPOIUTHYECKAs JTUCCOTTHAITUS
pactBopeHHbIX BemlecTB. C. AppeHuyc,
. . MeHneneeB o npupojie pacTBOPOB
anekTpoautoB. Ilepexogq HWOHOB B
pacTBop. I'mpoparanus COJIN u
o0pa3yloImux €€ HWOHOB. DHeprus
ruApatanui  WOHOB.  KuCIOTBI W
OCHOBAaHUSL. Teopun  kucior wu
OCHOBaHHH. Teopuu AppeHuyca,
bpencrena-Jloypu, Jlptouca.  Ponp
pacTBOpUTENT B KHUCIOTHO-OCHOBHOM
B3aUMOJCHCTBUH. Cuna
KHCJIOPOJICOACPKANIMX KHUCIOT M €€

[1IK-16
I1K-18




3aBHUCHUMOCTB OT UX COCTaBa U CTPOCHHUS.

Kucnorno-ocHoBHbIE
B3aMMO/ICHCTBUS KaK peakiuy rnepeHoca
IIPOTOHA. CBeEpXKHUCIIOTHI u
CBEpXOCHOBaHUA PacTBopsl  ciaObIx
3JIEKTPOJIUTOB. Teopus
ANEKTPOIUTUYECKOM JUCCOLUAIUY.
KoHcTanTa M cremneHp JuccoulManyuu
ciaboro AIIEKTPOJINTA. 3aKoH
paz6aBnenuss OcrtBanmpia. BiusHue
OJTHOMMEHHBIX MOHOB Ha JHMCCOIHAIIUIO
cnabbIX  DIEKTPOJNIMTOB.  PacTBOpHI
CWIBHBIX 3JEeKTponuToB. Kaxymiascs
CTENEHb  JUCCOLMALUMU  CHJIBHOTO

JIEKTPOJIHTA. AKTUBHOCTh u
kod(pdunreHT akTUBHOCTU. VoHHas
cuna pacTBopa. YcioBHOCT

paszeneHus IEKTPOJIUTOB HAa CHUIIBHBIE
u cnabelie. Jlucconmanus Boasl. loHHOE
IIpOU3BEIECHUE BOABl. BomoponHslii u
TUAPOKCUIbHBIA ToKazarenu Cpenpbl.
Nupukaropel. Metoasl onpenesieHus
pH. Bydepusie pactBopsl. PaBHOBecue

«MOHHBI  KPUCTAILI —  PacTBOP».
PaBHOBECME HOHOB B pacTtBOpe C
OCaJIKOM. [TpousBenenue

pacTBOPUMOCTH U pPacTBOPUMOCTH
TPYIHOPACTBOPUMBIX JIEKTPOJIUTOB.
Kucnommno-ocnognwie u
OKUCIIUMENIbHO-60CCMANOGUMENIbHBIE
npoueccel 6 pacmeopax.
Knaccudukanuss ~ XUMHYECKUX
peakiuii. OOMEHHBIE peakLuu B
pactBopax. Peakumm HeuTpamusanuu.
I'maponus conei. MoHHBIE ypaBHEHUS
ruaponusa. KoHcTaHTa U cTeneHb
TUAPOIIN3A. CrnoxHsle ciy4yau
TUIPOJIN3a. I'mpponus COJIEH.
[IpencraBnenus Appenuyca u BepHepa
0 MexaHusMme ruaponusa. [lonsrtue 06
akBakucinoTtax. KoHcraHTa W creneHb
ruaponusa. CTyneHYaTblii  XapakTep

TUAPOIU3A. OOpaTumbIii u
HeoOpaTuMbIil  runponus. bydepHbie
pacTBOPBHL. OKucCIUTeNbHO-
BOCCTAHOBUTENIbHBIE  MPOLECCHl  Kak
peaknuu nepeHoca AIIEKTPOHA.
Oxucnurend ¥ BOCCTaHOBUTEIH.
VYuactue BOABI B OKHCIHTEIHHO-
BOCCTaHOBUTEIILHBIX peaKLusX.
CocrabiieHue YpaBHEHUI

OKHCIIUTCIIbHO-BOCCTAHOBUTCIBHBIX




peakiuii, NPOTEKAIOUMX B BOJHBIX
pacTBopax. Meron HOHHO-
MOJICKYJISIPDHBIX ~ TTOsTypeakuuii.  Turmsl
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX

peakuuii. Baxueline OKUCIUTEIU U

BOCCTAHOBUTEJIH. KonunuecTBeHHEIS
XapaKTEPUCTUKU OKHUCIINTEILHO-
BOCCTaHOBHUTEIBHBIX MEepPEeX0/I0B.
DJIEKTPOAHBIC MOTEHIMAIbl METAJIIOB.
T"anpBanmueckuii DJIEMEHT.
Bonopoanslil 37€KTpol U BOJOPOIHBIN
HYJIb oTcUera IMOTCHITUAJIOB.

CranpapTHble YCIOBUS U CTaHJIAPTHBIM
MOTCHIIMAN  TMOJypeakuu.  TaOiuibl

CTaHJAPTHBIX BOCCTAaHOBUTEJIBHBIX
MOTEHIIAAJIOB. Hcnonws3oBanue
TaOJMMYHBIX  JAHHBIX JJIsI  OLIEHKH
BO3MOKHOCTHU MPOTEKAHUS
OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIX

peaKkiuii. OxucnuTeNnbHbIE u

BOCCTAaHOBUTEJIBHBIE CBOMCTBA BOJBI.
JIMcponopIOHMPOBAHNE BEIIECTB B
BOJHBIX pacTBopax. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE ~ PAaBHOBECHS B
pacTBOpax. YpaBHeHUe Hepucra.
Biusiane pH Ha  BEIUYUHY
BOCCTAHOBUTEJIBHOIO  IOTEHLHUANA.

BnusiHue komruiekcooOpazoBaHus H
o0pa3oBaHUs MajopacTBOPUMBIX

COEIMHEHUII Ha BOCCTaHOBMTEJbHBIE
MIOTEHLIAAJIBI. DJIEKTPOJIM3 PACTBOPOB U

4.0OCHOBEI
KOOPAUHALMOHHOI
XHMHH

pacIu1aBoB. DNEKTPOIUTHUECKOE
MOJTyYEHHE METAJIOB.
DIEeKTpOXUMHYECKas KOppO3Hs
METAaJUIOB.

Peaxyuu OIIK-3
KOMNJIEKCo00pa3oeanus 6  600HbBIX [IK-16
pacmeopax. AKBaKOMILIEKCBI. IK-18

[IpuunHbl 00pa30BaHMsSI KOMILIEKCHBIX
4acTHIl B pacTBOpax. XapaKTepUCTHKA
KOOPJIUHAIIMOHHBIX COEIMHEHUH, HX

MONTyYeHHE, KIaccuukanus.
KommiiekcooOGpa3oBaTeinb W JIUTaHIBL.
Bremnss u BHYTPEHHSIS
KOOPIMHAITMOHHBIE cdepsl.
Koopaunarmonnoe YHCIIO,
3aBUCUMOCTh KOOPAMHAIMOHHOTO

yucia  OT  3apsAga W paamyca
KOMIUIEKCOOOpa3zoBarens. PaBHoBecus B
pacTBopax KOOPAMHAITMOHHBIX
coeauHeHuil. OOmMe W CTyneH4arble
KOHCTaHTbl yCTOMYMBOCTH. OCHOBHBIE




(hakTopsl, OTIPEICTISIONINE
YCTOWYHUBOCTh KOOPIMHAIIMOHHBIX
COCMHEHUI, W3MEHEHUS HSHTAIBIIUU U
SHTPOIHH IIPU KOMILJIEKCOOOpa30BaHUH.
Homenknarypa KOOPIMHAIIMOHHBIX
coeaunenuii. OObsicHeHnEe 00pa30BaHUS
U CTPOCHUS KOMIUIEKCOB C IOMOUIBIO
AJIEKTPOCTATUYECKUX  TPEACTABICHUH.
KBaHnToBo-MexaHHueCcKHe METO/IbI
TPAaKTOBKM  XMUMHYECKOH CBS3HM B
KOMIUIEKCHBIX ~COEAMHEHUSX. Meron
BAJICHTHBIX  CBs3€il. BHemHe- U
BHYTPHOPOUTAIIbHBIC KOMILJICKCHI.
[lonATHE O TEOPUHM KPUCTATUTUIECKOTO
TOJIA. Bzaumnoe pacmosoKeHue
JUTaHJAOB W  aTOMHBIX opOwuTanei
KOMILIEKCO0Opa3zoBares B
OKTa’JApUYECKOM H TETPadAPUIECKOM
T0JIe JIMTaHJI0B; SHEPTUs PACUICTIICHUS;
CIEKTPOXUMHUYECKUI P JUTaH/IOB.
Bricoko- u HU3KOCITMHOBBIE
KOMIUIEKChl.  OKpacka  KOMILIEKCOB.
HckaxxeHue MpaBUWIBHBIX  CTPYKTYpP
komruiekcoB. ODddext SAna-Temnepa.
[IpumeHeHne MeTola MOJIEKYISPHBIX

opoOuTanei K KOMILJICKCaM.
MonekynsipHbie opburtanm
OKTadAPUICCKHUX KOMITJIEKCOB.

Kommnekcel ¢ m-cBs3sMu. JlaTuBHBIE
CBA3M B  KoMmIulekcax. M3omepus
KOOPAMHALIMOHHBIX COeAUHEHUN. Pin

mpaHC-BIIUSHUAL. BzaumocBs3b
IponeccoB KOMHJ’IGKCOO6p330BaHI/I5{ C
TTOJIOKECHHUEM QJICMCHTA B

[Iepuonnueckoit cucreme. XenaTHbIH,
MOJIMXENATHBIA ¥ MaKpPOLUMKINYECKUI
3¢ dexTh. 3HaueHWE W TNPUMEHCHHE
peaknuii  KOMIUIEKCOOOpa3oBaHUs U
KOOPJIMHAIIMOHHBIX ~ COCIMHEHUWA B
HAaYKe, TEXHHUKE, ouonoruu u
MEJIULIUHE.

5.Ctpoenue u
CBOliCTBa
COeIUHEHUM p-
3J1€eMEHTOB

Iloozpynna zenus (s2p6-
anemenmst). OOIIasT XapakTEPUCTUKA
aneMeHTOB. HaxojeHwe B TpHpOIE,
METOJIbl TOJY4YeHHS, MPUYNHBI Manon
pEeaKIMOHHON CIIOCOOHOCTH.
KnartpatHbele coeuHEeHUsT 0JIarOPOTHBIX
ra3oB. CoelMHEHUs! KpUNITOHA U KCEHOHA
co (GrTopoMm, CTpOEGHHE  MOJEKYI,
CHOCOOBI MOJTYYEHHS U CBOICTBA.

Peaknus
TUCIPONOPIUOHUPOBaHUs. [ uapoau3

OIIK-3
IIK-16
IIK-18




¢dbropumoB kceHoHa. OKCOPTOPHUIBI.
Kucnoponssle coenuHeHHss KCEHOHA,
CTPOEHHUE MOJIEKY!L. Crnoco0sl
MOJy4YeHusi, cBoicTBa. KceHOHOBbIE
KHUCJIOTBI, KCEHAaTbl U TMEPKCEHATHI.
[IpakTnueckoe [IPUMEHEHUE
0J1IarOpoTHBIX T'a30B.

Booopoo. T'anozenvr  (s2p5-
anemenmot). OOIAs XapaKTEPUCTHUKA
a1emMeHTOB. DOpMBI  HAXO0XKICHHUS H
paclpoCTpaHEHHOCTh B IPHUPOJE.

Bonopon. [Tonoxenue B
MEePUONYECKON  CHUCTEME, oOmras
XapaKTEepUCTHUKA, HU30TOIIBI,
XapaKTepUCTHKA MOJIEKYJIBI,
TCPMHUYCCKasd Jucconuanus,

¢du3nyueckue U XMMHYECKHE CBOWCTBA.
JlaGopaTopHble W MPOMBIILJICHHBIE
METOJIbl  TOJIY4EHHS. Opto- wu
apaBoaOPO. I'mapunel, ux
KiaccuuKalus, crocoObl NOMyYSHHS U
cBoiictBa. ['mapunokomiuiekcsl. OOmas
XapaKTepUCTHKA BOJIOPOJTHBIX
coeanHeHUi HemeTawioB. [Ipumenenune
Bojopoaa MU ero coeauHenun. drop,

XJ10D, opom, HO/I. Obmas
XapaKTepPUCTHKA, MOJIyYEHHUE,
(dbu3uvYecKkue M XUMHUYECKHE CBOMCTBA.
N3menenue OKHMCIUTEILHOU
aKTUBHOCTH B MOJrPYTIIE.
BzaumopeiictBue raJJor¢HOB C

pacTBopamMu  WIeJOYe€d M BOJOM.
CoenyHEHnE TallOTEHOB C BOJIOPOJAOM,
nabopaTOpHbIE U MPOMBIIIJICHHBIE
COCcO0BI MOJTy4eHUs, CBOICTBA.
Acconmanus MoJiekyl (TOpOBOIOPOA.
[InaBukoBass kucinora. @DTOpUABl H
THIPOGTOPHIBL. [Tonmyuenwue,
3JIEKTPOHOIOHOPHBIE CBOMCTBa (TOPHU/I-
noHa. [lomydyeHne u CBOMCTBA MPOCTHIX U

KOMIIJIEKCHBIX ¢dbTopunoB
HEMETaJIIOB. OKuCIUTENHHO-
BOCCTAHOBUTCIIBHBIC u KHUCIIOTHBIC
CBOWMCTBa TaJOreHBOJOPOAOB H HX
BOJHBIX PacTBOPOB. XIIOPOBOJIOPOAHAS,
OpOMOBOZIOPOSIHAST ¥ HOJOBOJOPOIHAS

KHUCJIOTHI. BoccraHoButeneHble U
3JIEKTPOHOIOHOPHBIE CBOMCTBA
raJIOr€HUI-MOHOB. Coenunenus

TaJloreHOB ¢ KucioponoMm. Dropun
kuciopona. Okcuapl Xjopa, Opoma,
noaa, CpaBHCHUC UX YCTOﬁqHBOCTH,




KHCJIOTHBIX M OKHCIUTEILHBIX CBOMCTB.

Kucnoponconepxaiue KHCJIOTBI:
XJIOPHOBATHUCTAS, XJIOpHas,
OpoMHOBaTHCTAS, OpomHas,
MOJIHOBATasi,  MeTa-uojHas,  mapa-

WoAHAsi, OpTO-HOJHAs; WX  COJIH,
CHOCOObI  TMOJY4eHHS U  CBOMCTBA.
H3MeHeHne OKUCIHUTEIHHBIX CBOWCTB B
pAoy KHUCIOPOAHBIX KHUCIOT XJOpa,
Opoma, woma. IlceBmoramoreHubI
(mmmman  w  ap.). MeKrajJoreHHbIe
COETUHEHMUSI.

Xanvkozenwt (s2p4-snemenmot).
OO0mass  XapakTepuCTUKa DJIEMEHTOB.
Kucnopoa. OOmias  xapakTepucTHKa,
CTPOCHHUE MOJIEKYJI, JIabOpaTOpHbIE U
MIPOMBIIIIJICHHBIE CIIOCOOBI MOTYYEeHHUS,
(du3nUecKue U XUMHUYECKHE CBOKCTBA,
okcuapl.  O30H, e€ro  MONyYeHUE,
CTPOCHHE  MOJIEKYJ,  CBOWCTBA U
npumenenne. ComnocraBieHHe CBONCTB
030Ha U kucinopoga. O3onuasl. Bona:
aHOMAJIUU (buznyeckux CBOJACTB,
quarpaMMma  COCTOSIHUS, XUMHYECKHE

CBOIICTBa, OKHUCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC  XapaKTEPUCTHUKHU.
DNEKTPOHOIOHOPHBIE CBOIICTBa

MOJIeKYJ BoJbl. Kpucranmoruaparsl, ux
cTpoeHre U cBoicTBa. (OKCOHHMEBBIE
coequHenusa. Ilomstme o cmocobax
OUYHCTKU CTOYHBIX BOJ M OTXOJSAILIUX
ra3oB B MpoMbIlIUIeHHOCTU. [lepokcu
BOZOPO/IA, CTpOEHUE MOJIEKYJIbI,
MeTonbl moiydeHus. Kucnotaele u
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIbHbIE
cBoricTBa. Ilepokcuabl U UX CBOWCTBA.
[IpuMeHeHne KucCiIopoaa Ha MpaKTHKE.
Cepa. OOmras XapaKTepUCTHKa,
HaxOXJCHWE B TPHUPOJE, METOJIbI
MOJIy4eHus, GU3HMUECKUE U XUMUIECKHE
cBoiictBa. CepoBomopoa. Cynbpuisl,
WX  THUIPOJIU3. Knaccudukanus
Cymb(PUIOB MO WX PACTBOPUMOCTH B
BOJI€, KUCJIOTAX U PACTBOPAX OCHOBHBIX
CyJb()HUI0B; UCIIOTH30BaHUE CYTb()HIOB
B XUMUYECKOM aHanuse.
[Momucynsdunpl. CoequHEHUsT CEPHI C
kucinoposiom: okcuasl cepri(1V) u (VI).
Kucnoponconepxammue KucaoTsl CEpBI.
CepHucrass KucloTa M €€  COJIH.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE
CBOMCTBa CEPHUCTOU KHUCJIOTBI,




cynbuToB U nupocyabdutoB. CepHas
KHCJIOTA, II0JIyYEHHUE, CTpOECHHE
MOJIEKYJl U CBOMcTBa. B3aumopelicTBue
cepHOil kucnoThl ¢ MeramuiamMu. Coau
cepHOM KHUCIOThI. OneyM W JBycepHas
kucnota. [loMMTHOHOBBIE KHCIOTHI U
MOJINTUOHATHI. THOCepHasl KHCIOTa U
tuocynbdar Harpus. [IepOKCOKHCIOTHI
(HaIKKCIIOTHI) CEpHI.
[Tepokcucynbdarel. CoeTMHEHUS CEpbl
¢  ramoreHamu.  Dropux  cephl
XIIOpOKCHUIBI CepBhl: XJIOPUCTBIN
THOHWJI,  XJIOPUCTBI  Cynbypui.
XnopcepHast (xsmopcynbhoHOBasT)
kucnora. IlpumeHenue cepel U ee
coenuHeHuil. CeneH, Tetyp U IOJOHUM.
OOmiass xapakTepuCTHKa 3JIEMEHTOB.
CrereHu OKHCIICHUS, HAXOXICHHE B
MpUpOAE, AIOTPONHUS  CEeJIeHa U
TeJuTypa. CenenoBoopon u
TEJUTYPOBOOPO/I. CeneHuibl u
Telnypunasl.  Jlmoxcua  ceneHa W
temrypa. CeleHUCTass W TeJTypUCTas
kucioThl. CeNeHaTbl W TEIUTypaThl.
ComnocraBnenue OKHUCITUTENBHO-
BOCCTaHOBHTEJIBHBIX CBOWCTB
COCIMHEHUI cephl, celieHa W TeJTypa.
Kpatkas xapakTeprucTHKa ITOJIOHUS U €T0
coenuHeHuil. Ilpumenenne wux Ha
MIPAKTHKE.

Iloozpynna  azoma  (s2p3-
anemenmst). OOIIasT XapaKTEpPUCTUKA
aneMeHToB. OTiIMyue a3oTa OT APYTHX
3JE€MEHTOB moArpynmnel. Azor. OOmias
XapaKTepUCTHKA DIIEMEHTA,
HaxXOXJCHHE B MpHpOAe. XUMUYECKas
CBs3b. [IpWYMHBI WHEPTHOCTH a30Ta.
[IpoGnema cBsA3aHHOTO a30Ta U MYTU €€
pereHus. JlaGopaTopHblie u
MIPOMBIIIJICHHBIE CHOCOOBI TONyYEHUS
azoTta. CoeTMHEHUS a30Ta C BOJIOPOJAOM.
AMMUaK, XMMHUYeCKasi CBSI3b U CTPOCHHUE
MOJIEKYJIbL; nabopaTopHbIe U
MIPOMBIIIIJIEHHBIE CIIOCOOBI TMOJIYYEHHUSI.
Kuakuii aMMuak Kak pacTBOPUTEINb.
PeaknnonHasi CrnocoOHOCTh aMMHaKa,
peaKuuu OKHUCIEHUS, MPUCOSAUHEHHUS,
3aMeEIICHUS, B3aMOJICHCTBHE C BOJOU U
kuciaotamu. I'maparel ammuaka. HMon
aMMOHHS,  XUMHYECKas  CBsS3b U
ctpoenue. Conu aMMOHMS. AMUIBI,
UMUJBI, HUTPUIBL. [ HUapOKCHIAMUH.




I'mppazun. ['mapatel  THApasuHa U
ruapokcuwiaMuta. Coiu TMIpa3suHus U
TUIPOKCHIIAMMOHUS. A3UI0BOJOPOIHAS
KHCJIOTAa. A3OTHCTasi KHUCIOTa U €€
MpaKTU4YecKoe MpuMeHeHue. HUuTputsl,
X I[IOJIy4YEeHHE M CBOMCTBA. A30THas
KHCIIOTa U €€ B3auMOJCHCTBHE C
MeTaJuIaMu u HEMeTalllaMy;
3aBUCHUMOCTh OKHUCIHUTEIbHBIX CBOWCTB
or koHueHTpauuu. lLlapckas Bozxa.
HuTtpartsl, ux TEPMUYECKOE
paznoxkenue. OKcorajaoreHuabl asoTa.
[IpumeHeHue a3oTa M €ro COeAMHEHUU.
®ochop.  OOmas  xapakTepUCTHKA
JJIEMEHTa, HaXO0XJACHHE B MPHUPOJIE.
AmnorponHbele  MoaMuKanuu, — HUX
CTpoeHHEe W  cBoicTBa.  MeTomabl
nosrydaenust  pocopa. Dochun. Mo
dbocponus, ero crpykrypa. Comu
dbochonns. Dochuapl METALIOB, HX
noinyyeHue M coiictBa.  OKCHIBI
docdopa. Kucnopoaconepxkarme
kucinotel.  ®Docharel.  M3omomm- u
TETEPOIIOINCOCTUHEHUS docdopa.
Coenunenus ¢ocdopa ¢ ramoreHam,
X TUAPOIIU3. OxcorajaoreHubl.
®ochopuutpunxiopua. IIpumenenue
tdocdopa u ero coequHeHnt. MBIIBSIK,
CypbMa, BUCMYT. OOmmas
XapaKTEPUCTUKA 3JIEMEHTOB. Hx
HaxoXJAcHWE B mpupone. Bomoponusie
COEIMHEHUS, X MOJyYeHUE U CBOWCTBA.
Coenunenus c MeTaJlIaMU.
[TonynpoBoAHMKOBBIE CBOMCTBA
apCEeHUIOB U CTUOHUIOB (AHTUMOHUJIOB).
KucnoponHble cOeqUHEHHS DIIEMEHTOB
(III) m (V). I'mapokcuasl 3JI€MEHTOB
(II1).  ApceHUTBI U  aHTUMOHUTEHIL.
I'unpoxcun cyppMbl(V) 1 aHTUMOHATHI.
Conocrasnenue CBOWCTB KHCJIOT
MBIIIBSIKA U CYPBMBI CO CBOMCTBaMHU
a3oTHOM U (QocdopHOl  KHUCIOT.
Bucmyrartsl. ConocraBnenue
OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIX
CBOWCTBBUCMYTATOB,  AHTHMOHATOB,
apceHaToB, (ocdaroB U HUTPATOB.
TpuranoreHuzipl W TEHTarajJoreHUIbI
Mmbibsika (1) u (V) u Bucmyra (11I),
CHoco0bl HX TIONYy4EHHUs, CBOMCTBa,
OTHOLICHHUIO K KHUCIOTaM U pPacTBOpPY
cynabpuaa aMMOHUS. THOKHUCIOTHI U UX
conu. [IpuMeHeHne MBIIbsIKA, CypbMBI,




BUCMYTa U UX COCTUHEHUN.

Iloozpynna  yenepooa (s2p2-
anemenmept). OOIIasg XapaKTEPUCTHUKA.
Otnuuure CBOWMCTB yryiepojia U KPEMHUS
OT  CBOWCTB  JIpyTUX  DJIEMEHTOB
MOJITPYIIIHI. Yraepoa. O0mas
XapaKTEePUCTHKA, HaXO0XJICHUE B
npupoae. Asutorponusi. CtpoeHue u
cBOWicTBa Tpadura, ammasa, kKapOuHa,

rpadena, ¢byepeHoB. OcHOBBI
WCIOJIb30BaHUS yriaepoaa B
HAHOTEXHOJIOTUSIX. [Tonyuenue
HCKYCCTBEHHBIX aJIMa30B.
AKTHUBUPOBAHHBIN yIOJb, ero
a71cOpOLIMOHHBIE CBOICTBA.
YrneBogopoasl, KapOHWIbl METalIOB,
METOJIBI 17 TIOJTyICHHUS,

KkiaccuuKalus, 3aBUCUMOCTh CBONCTB
OT XapakTepa XHUMHUYECKOW CBS3H.
Kucnoponneie coenuHeHUs yriepoa.
Oxkcun yraepoaa(Il): CTpOCHUE
MOJIEKYJ, CBOWCTBa, JabOpaTopHbIE U
MIPOMBIIIIJICHHBIE CIIOCOOBI TTOJTYYCHUS.
I'eneparopHslii 1 BoastHOM Ta3bl. OKkcua
yrinepona (II) kak BOCCTaHOBUTEID,
peakuuu npucoenuHeHus. KapOoHUIbI
METaJUIOB. YTOJIbHAS KUCJIOTA U €€ COJIH.
Oxenp yriepoaa(IV), CTpOCHHE
MOJICKYJIBI, CBOWCTBA ¥ METOIBI
MOJIy4eHUsl, OKUCIUTEIbHbIE CBONCTBA
IIPH BBICOKUX Temrneparypax. CTpoeHue
KapOOHAT-HOHA. PactBOprMOCTS,
TEepPMHYECKas YCTOHYHBOCTH "
THAPOIIN3YEMOCTh KapOOHATOB u
THIPOKapOOHATOB. CoenuHeHust
yriaeponaa ¢ rajoreHamMu. OpeoHbl U UX
CBOMCTBA. docren. CoennHenuns
yraepona ¢ cepoi.  Cepoyriepon.
Cynbdoxcua yraepoga(IV).
TuoyronbHas KHCIOTa W €€ COIH.
CoenuHeHuss yriaepojaa ¢ a30TOM.
Hunuan. CuHUIBHAsS  KUCIOTa U
nuanuapl. KoMIUIeKCHBIE COCTMHEHUS,
coJIepIKale [[UAHH]I-FOH.
PonanucroBomopoiHas KUCIOTa U €€
conu. IIpumenenue yriepoga u e€ro
COEIMHEHNN. Kpemnuwii. OO0masa
XapaKTePUCTHKA, HAXO0XJICHUE B
npupoe, CIIOCOOBI MOJTYICHHUSI.
CtpykTypa © CBOWCTBAa KpPEMHHUS.
Kpemunit Kak MOJYNPOBOAHUK.
Cunukatsl u AITFOMOCHITUKATBHI.




KpeMHUMKUCIOpOAHBIA — TETpa’ap —
OCHOBHasi CTPYKTypHas rpymmna B
KPUCTATUYECKUX peleTKax
cwiukaroB. IloHsTHE O pasIUYHBIX
TUNAX  KPUCTAJUIMYECKUX  PEIIETOK
cwiukaroB. KBapiu, ero crpykrypa u
cBoiictBa.  KpeMHuEBbIE  KHCIIOTHI.
Cunukarens. PacTBopuMoe — CTEKIIO.
OOmue  cBeneHUs O  CTPOCHUH,
CBOMCTBAX M IMOJIYYEHUU PA3INYHBIX
BUJIOB CTeKIa U Kepamuku. CUTaIbL.
Leonutel. BoaopoaHbie cOeOUHEHUS
kpemHusi.  ComocTtaBieHHUE  CBOMCTB
CWJIaHOB U YIJ€BO0poAOB. CHIUIMIbI
METaJLJIOB. Kpemuuiiopranuueckue
coenunenus. CunukoH. CoeauHeHUs
KpEMHUSI C TaJoreHaMH, WX CBOMWCTBA,
ruaponus. DTOpKpeMHUEBAs KHCIIOTA.
Kapbun KpEMHUSL. [Ipumenenue
KPEMHMS U ero coequHeHui. ['epmanmii,
0J10BO, cBUHEIl. O011ast XapaKTepUCTHKa
JJIEMEHTOB,  IIOJy4yeHHE, CBOWCTBA.
AmnoTponHble MoOAUUKALMK  OJOBA.
XHWMHMYECKHE  CBOMCTBA  TE€pMaHUs,
omoBa, cBuHHa. CoenumHeHus ¢
BOJIOPOJIOM. CormnocraBnenue ux
CBOMCTB CO CBOMCTBaMH BOJOPOJHBIX
COCIMHEHUHN yrilepoja W KPEMHHUS.
Oxcunget  repmanus  (II) u  (IV).
ConeoOpazHbie OKCHJIBI CBUHIIA.
I'unpoxcunsr repmanusi(Il), omosa(ll) u
ceuHua(ll), ux mosnyueHue u cBoicCTBa.
Iunpoxcunsr repmanusi(lV), omosa(IV)
u ceuHIA(IV). OnoBsiHHBIE KUCIOTHI (O~
u B-popmser). ['epmanatel, craHHATHl U
TTIOMOAThI, UX cBolcTBa. [ amoreHusI
repMaHusi, ojioBa, CBHMHILA. [uapomnus.
Cynbduabl TepMaHus, 0J0Ba U CBUHIIA.

[Honmucynbdunel. Tuoconn.
CormocraBieHue YCTOMYMBOCTH,
KHCJIIOTHO-OCHOBHBIX CBOJVICTB "

OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOM
AKTUBHOCTH  COCJIMHEHUN TepMaHUf,
0JI0Ba, CBUHIA. [IpuMeHeHne mpocThix
BEIIECTB U COSTUHEHUH.

Iloozpynna oopa (s2pl-
anemenmot). OOIIAs XapaKTEPUCTUKA
snemeHToB. Haxoxzaenue B mpupoe,
crocoObl monydenust. Otiuune 6opa u
QIIOMUHHUSL  OT JIPYTUX  DJIEMEHTOB
noarpynnsl.  bop  kak  mpocroe
BEIIECTBO. XMMHUYECKHE CBOMCTBA Oopa.




Coenunenus 6opa. Coequnenus 6opa ¢
BOJIOPOJIOM, UX TOJIyYEHHE U CBOMCTBA.
XuMmuyeckasi CBA3b B ruipujax Oopa.
Coenunenus ¢ metaruiamu. Oxcup 6opa.
Bbopubie KHUCJIOTBI. bopaszou.
[Ipumenenne Gopa U €ro COCAMHCHHIA.
Amomunanii.  Amomorepmusi.  OKcup
ATIIOMUHMS, ero CBOMCTBA u
MIPUMEHEHHUE. [Tonyuenue
MOHOKPHUCTAJUIOB canupoB U PyOHMHOB.
I'mapokcun amoOMUHMS.  AJIOMHUHATBHI.
lamorenuapl. AmoMocuiukarel. O01mas
XapaKTePUCTHKA COJEeH aTlOMUHUS, HX
pacTBOPUMOCTb. I'maponus.
Kowmmnekcubie coemunenus. Ksacipl.
lMuapun  anroMuHus.  AJTIOMOTHAPUJIBI
MetaioB. KapOun, autpua, cydodropun
amoMunus. [IpumeHenue amtOMUHUS U
ero coeauHenwi. lannmii, WHIWH,
TaJIUH. OO0mass ~ xapakTepucTuKa
aneMeHTOB. HaxoxneHue B mpupoze,
criocoObl  TosrydeHus. CorocTaBlieHHE
CBOMCTB D2JIEMEHTOB CO CBONCTBaMHU
amomunus. Coenunenust  tamus(l).
[Ipumenenue rajmivs, UHIWSA, TaUIAS U
HUX CO SIMHEHUH.

6.CTpoenue u
CBOICTBA
coeMHEeHUH §-, d-
U f-3J1eMeHTOB

L]enounvie u
wienounozemenbuvle memannnvt (s1 u
s2-a1emenmot). OO6mas
XapaKTepUCTHKA S-2JICMEHTOB.

Illenoynble W IIEJIOYHO3EMENbHBIC
Metauibl.  CTpoeHHe  3JIEKTPOHHBIX

000J10YEK aTOMOB, MMOTEHIIHAIBI
WOHM3AIMN, CPOJCTBO K JJIEKTPOHY.
[Ipocteie BEILIECTBA,
BOCCTAHOBUTEIIHLHEIC CBOICTBA.
Bsaumoneiicteue C BOJIOM.
Bonoponuwsie coenunenus. MoHHBIE
l"I/II[pI/I)II)I . POJ'II) ICJIIOYHBIX 158
IIEJTOYHO3EMEIbHBIX METAILJIOB B
cTadmIM3aiun HWOHa H.

B3auMopeiicTBue HMOHHBIX THUIAPHUIIOB C
Bogoi. OKCHABI IIEIOYHBIX METAJIOB,
(GOpMBI, YCTOMYUBOCTh, XHUMHUYECKUE
CBOICTBa OKCHJIOB. ITepokcupl,
CYNEpPOKCUJIBI, O30HUIBl  HIEJIOYHBIX
MeTauioB. OKCHUIBI W TEPOKCHJIBI
IIETIOYHO3EMEIBHBIX METaJLIOB.
[Tonydyenue kuciopoaa yepes nepoKCuI
Oapus. [WApOKCHIBI MIENOYHBIX W
IIEIOYHO3EMEITbHBIX METaJIJIOB.
Hlemoun. OcoOEHHOCTH TUAPOKCUAA

OIIK-3
[1IK-16
I1K-18




oepwnus. /[naronanpHoe cxoncTtBo Be
u Al. Conu TIENTOYHBIX METAJIOB, WX
pacTBopuMocCTh. ['mapaTanusi HOHOB
IIEJIOYHBIX MeTawioB. IloHsarwe 00
oTpuIaTeNbHON runparauuu. [Ipuaunb
OTCYTCTBUSI ~ OJIHO3APSIHBIX  HMOHOB
sneMeHToB Il  rpynnel B BOJHOM
pactBope. Coyin 1IETOYHO3EMENIbHBIX
METaJJIOB, HUX  pacTBOPUMOCTb U

THJIPOJIH3.

Oowana xapaxkmepucmuka d-
I71eMEHM 08. ONEeKTPOHHBIE
KOH(UTypauu aTOMOB. Ocoboe
MOJIOKCHWE  CKAaHIUs W IMHKA.
[Moarpymnmna CKaHIHSI. Ob6mas
XapaKTEPUCTHKA JJIEMEHTOB,

HaXOXJICHHE HX B MpPUPOJIE U
nosryaenue. OTiimuue CBOUCTB CKaHIUS
OT CBOMCTB OCTaJbHBIX 3JIEMCHTOB
MOATPYMIBI U UX OJU30CTh K CBOMCTBAM
nantaHousoB. [logrpynma  TuTaHa.
OO0miass XapakTepucTUKa DJIEMEHTOB,
HaXOXJICHHE WX B TMpPHPOJIE U
TITOJIYUCHHUC. OKCI/I)IBI U TUAPOKCUIBI.
CoenvHEeHUs C HUBIIUMH CTEHEHSIMHU
OKUCJICHUA. HpI/IMeHeHI/IC MMPOCTBIX
BemecTB M coeauHeHuit.  Okcun

tutana(lV), COJIA OKCOTHTaHaTa.
CoenvHeHHs THUTaHAa C TaJIOT€HaMHU.
[Moarpynna BaHAJUs. O6mas
XapaKTepUCTHKA JJIEMEHTOB,

HaxOXJEHWe UX B MpUpoje U
nostydeHue. CoelMHEHUs JIEMEHTOB CO
crenensimu okucienus (II), (1), (IV),
Croco0bl UX TOJyYeHHUs M CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB
U TUAPOKCHAOB; conu. ['amoreHuasl u
okcoranorenu bl anemeHToB (IV) u (V),
WX CBOMCTBAa, XHMHUYECKas  CBS3b.

Bananatel,  HHMOOaThl,  TaHTaJIaThI.
[IppuMeHeHHEe TIPOCTBIX BEIIECTB U
COCIMHECHUM. Iloarpynmna Xpoma.

OOmast  XapakTepUCTHKA DJIEMEHTOB,
HaXOXJEHUE B NPHUPOJE, MOIYYeHUE U
coiictBa. Coequnenus xpoma(ll) u (II1).
Kuca0THO-0CHOBHBIHM XapakTep OKCHIOB
u rugapokcuaoB xpoma(ll) u (III). Comn
xpoma(IIl), KBacCLbI, XPOMHUTHL.
Kommiekcuwie coenmnenust xpoma(lll),
ux  crpoeHue, uzomepus.  Oxcun
xpoma(VI). XpoMOBBIE€ KHCIOTHI,

XpOMaThl, AMXPOMAThl, UX B3aUMHBIC




MEePEXOIbI. XJIOpUCTHIN XpOMUI,
xjopoxpomoBas  kucnora. Ilepokcun
XpoMa U MePOKCOXPOMaThl, UX CBOHCTBA
n crnocobel momyuyeHus. Kpartkue
CBE/ICHUS 0 COCIMHEHUSX
mommmbaena(VI) wu  Bomedpama(VI);
KHCIIOTHO-OCHOBHBIN XapaKkTep OKCHIOB
U THIPOKCHJIOB; MOJMOACHOBasS U
BOJIb()paMoOBasi KHUCIOTHI M HX COJIH.
N3omonu- ¥ TeTepornoMKUCIOTH U UX
conu. [IpuMeHneHnne mpoCcThIX BEUIECTB U
coequHenuit. Iloarpynma maprasua.
OOmiass XapakTepHCTHKAa JJIEMEHTOB,
HaxXOXJICHUE B TPHUPOJIC, MOIyUYCHUE U
ceorictBa. Coemunenus Mapranua(ll),
) wu (V). KuciorHo-oCHOBHbBIN
XapakTep OKCHJIOB M THAPOKCHUIOB.
Comu mapranna. Okcun mapranua (IV).
Coemunenus  wmapranna(VI).  Oxcun
mapranna(VII), mapranioBas Kuciora u

IICpMaHI'aHATbI. OKHCIUTEIBHO-
BOCCTAHOBHUTCIIBHBIC CBOICTBa
COGI[I/IHCHI/Iﬁ Maprasnia, nx

3aBUCUMOCTh OT CTETNEHH OKHUCICHUS
snementa u pH cpeasl. Kparkas
xapakrepuctuka penus(Ill), (IV) u (VI).
Coenunenus  penus(VII).  Oxcunsl,
peHueBast KHCJIOTA, TeppeHaTsl,
¢bropunslt  penus.  OKUCIUTETHHO-
BOCCTAHOBUTEBHBIE CBONCTBA PEHUS B
pPa3IMYHBIX  CTENEHSX  OKHUCIICHHS.
[IpuMeHnenne Maprasia, peHUs U UX
coequHeHuil. CeMmeilcTBO kene3a U
miatuHbl.  OOmiasi  XapakTepUCTHKA
37eMeHTOB. JlelieHne Ha MOATPYIIBI U
cemeiictBa. CemelicTBo xene3a. OOmas
XapaKTePUCTHKA JJIEMEHTOB,
HaXxOXJCHHE B TPHUPOJIE, CHOCOOBI
nonydyeHust. YyryH u crtanb. OKcuabl u
ruapokcuabl  kene3a(ll), comm wu
KOMIUTIeKCHBIE coeauHeHus skene3za(ll).
Oxcunel u ruapokcuasl xeneza(Ill),
kobanpTa(lll), Hukensa(ll), ux comu u
KOMILJIEKCHBIE COEJIMHEHUSI.
Coenunenus xenesa (VI), peppats u nux
cBoiicTBa. [I[puMeHeHne 37IEMEHTOB U UX
coenuHeHu. IlnaTHHOBBIE MeETAJUIEL
OO0mass XapakTepHCTUKAa JJIEMEHTOB,
HaxoxzaeHue B mpupone. [lonstue o
MeToAax  pa3delieHHs]  AJIEMEHTOB.
IMaapoxcunpr mammamusi(1l),

mnatunbl(Il) u  (IV), ux cBoiicTsa.




Oxkcuapl pyrerus(VII) u ocmus(VIII).
Baxwuelime coequHEHUs IJIATUHOBBIX
METAJIJIOB, UX IOJY4YEHHE U CBOWCTBA.
[IpumeHeHHEe TPOCTBHIX BEUIECTB U
coequnennii. Iloarpynmel Memu u
nuuka. [loarpymma wemu. OOmas
XapaKTepUCTHKA 3JIEMEHTOB,
HaxXOXJICHHE B MPHPOJE, CIIOCOOBI
nonydeHust. Coenunennst meau(l) u (II),
OKCHJBI,  THUAPOKCHIBI, COJMH U
KOMILIEKCHBIE COCIIMHEHUSI.
Coenunenus cepedpa(l), oxcuag u ero
CBOMCTBa,  HHUTpPaAThl,  TaAJOTCHUBI.
dotorpaduveckuil MPOLEcC MOIyIeHUS
YepHO-0eNbIX HM300paKeHUI.
Kommiiekcusie coenunenust cepedpa(l).
Coemunenus  3omota(l) wu  (IID).
[IpuMeHEeHHE TIPOCTBHIX BEUIECTB U
COCTUHEHHIA. [Moarpynna  1uHKa.
OO0miast XapakTepUCTUKA JJIEMEHTOB,
HaXOXJCHUE B IpPHUPOJIE, MOIyuYeHUE U
cBoiictBa. OKCHUIBI W  TUIPOKCHUIBI
LIMHKA, CONU, HUX PacTBOPUMOCTb,
THJIPOJIU3, CBOWMCTBA, KOMIUICKCHBIC
coequnenus. Coenunenus prytu(l),
MOJyYCHUE, YCTOMYHMBOCTh WU PEAKIUU
JTUCTPONOPIIMOHUPOBAHUS;, OKCUABI U
comu pryru(l), xamomenb. AMHIHBIC

coenquHeHuss  pTytd.  llpumenenue
MIPOCTHIX BEIIECTB U COCTUHEHUH.
Cmpoenue u ceoiicmea
coeouHnenull J-anemenmoe.
Jlantanunel. OOmias xapakTepUCTHKA
3JIEMEHTOB, CTEeTeHU OKUCJICHUS,

HaxoXxAcHue B npupone. M3meHeHue
XUMHYECKHX CBOMCTB C BO3pacTaHUEM
MOPSAKOBOTO HOMeEpa. [Ipyumnne
CXOACTBA  CBOMCTB  JIaHTAHOMJIOB.
VYyactue f-opOutaneii B oOpa3zoBaHUU

XUMHUYCCKUX CBHSGfI; BBICOKHEC
KOOpAWHAOUOHHBIC YHCIIa DJSJICMCHTOB.
HCpI/IOIII/I‘-IHOCTL HN3MCHCHUA

XapaKTePHBIX  CTEICHEH OKHCIICHUS.
Ou3nyeckue W XUMHYECKHE CBOMCTBa
JAHTAHOUJIOB, WX TIIOJIOKCHHUE B PSAIY
HaTPSHKCHUN. CoenuHeHHs
nantanouaoB(I1I). Okcuabl u
TUAPOKCHUJIBI, CIIOCOOBI UX TOJYYCHUS.
HN3MeHeHne CBOWMCTB € BO3pacTaHUEM
MOPSAKOBOTO HOMEDA. Oomas
XapaKTepUCTHKA  COJIEH,  THIPOJIH3.
Coemunenus esponus(1l), urrepous(Il),




camapus(Il), rymusa(Il), neomuma(Il), ux
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHBIE
CBOMCTBAa.  XapakTep TUAPOKCHJIOB,

CXOJICTBO c COCIIMHECHUSIMU
IEII0YHO3EMENTbHBIX METaJlIOoB.
Coeaunenust uepusi(1V),
npazeoauma(lV), tepous(1V),

neonuma(lV),  mucnposzusa(1V), ux
OKHCIIUTEIHHO-BOCCTAHOBUTEIHHbBIE
cBoiictBa.  CXOJICTBO ~ XUMHYECKHX
croiictB nepwsia(IV) co cBoiicTBamu
UpKoHwUsI, radHus u Topus. [lorsTHe 0
crnoco0ax pasliesieHusl JIAaHTaHOHJIOB,
MPUMEHEHHE  JIAHTAaHOMJIOB U  HX
coeTuHEHUN. AKTUHOUABI (aKTUHUIBI).
Kparkue  cBenenuss 00  ucropuu
OTKPBITHUS AIIEMEHTOB. Oommas
XapaKTePUCTHKA AJIEMEHTOB,
AIIEKTPOHHOE CTpOCHHE aTOMOB,
COTIOCTABJICHUE c AEKTPOHHBIM
CTPOGHHEM  aTOMOB  JIAHTAHOHJIOB.
W3MeHeHne XHMMHYECKUX CBOWCTB C
BO3pAaCTaHHEM IOPSAIKOBOIO HOMeEpa.
VYyactue f-opbutaneit B 00pa3oBaHUU
XUMHYECKIX CBs3€i, BBICOKHE
KOOPJMHAIIMOHHBIE YHCJIa aTOMOB.
AkTHHOMIHOE cxatue. biuzoctb
CBOMCTB TOpHs, MPOTAaKTUHUS, ypaHa B
BBICHIEH CTENEHU OKHUCIEHHS K
cBoiictBaM d-3nementoB IV, V u VI
TPYIIl 3JIEMEHTOB COOTBETCTBEHHO.
[IpuMeHEHHE AaKTHHOWAOB W WX
COCIMHEHMI.

Tenoenyuu pazeumus
COBPEMEHHOU HEOP2AHUYECKOU XUMUU.
Oo6ume TEHJICHLIUU pa3BUTHUSA
COBPEMEHHOM XAMUH. OCHOBHBIE

HampasiieHus pa3BuTusa xumuu B XXI
Beke. KommbroTepHoe MozenupoBaHue
MOJIeKYT (MONEKYJSIpHBIN Ju3aiiH) u
XUMUYECKHX peakuuii. Heopranmueckoe
MarepuanoBeneHue. Hanoxumuss u
HaHomartepHuaiibl. CunTe3 QynaepeHoB u
HaHOTPYOOK.

HucnepcHeie CHCTEMBI.
Komnonapl.  JlucriepcHble  CUCTEMBI.
Knaccudukanus IHUCHIEPCHBIX CHCTEM.
Cycnensun u smyinscuu. KomnounHele
pacTBOpBI. Y CTOWYMBOCTh KOJIJIOMAHBIX
pactBopoB. CTpoeHHE  KOJUIOMAHOU
yacTULBl ¥ MuLeibl. JlnodunsHeie u
muo(OoOHBIE KOJUIOMABI. 301 W TEJH.




[Terrru3arus, KOaryJsius,
CeIUMEHTAINS KOJIJIOMIOB.

4.2. CTpyKTYypa I CUMIIMHBI

Taoauya 2. O6mas TpyI0EMKOCTh JUCITUTUIMHBI COCTABIISAET 6 3a4eTHBIX enuHuIl (216 yacoB)

TpynoeMkocTb, 4acoB / 3a4eTHBIX eIMHHUIL
Bun padorer I cemectp BCEro
OO0mas TpyroemMKkocTh (B yacax) 216 216
KonrakTHasi padora (B 4acax): 85 85
Jexyuonnvie 3auamus (J1) 34 34
Ipakmuueckue 3ansmus (113) 17 17
Jlabopamopuwvie pabomot (JIP) 34 34
CamocrosiTeJibHast iaﬁoTa (B 4acax), 1_ 104 104
PacuerHo-rpaduueckoe 3a1anue
Pedepar (P)
Occe (D)
Kontposbnas padora (KP)
CamocTosATenbHOE N3YUYECHUE Pa3/IeIIOB
Kypcogoii npoext (KII), kypcoBas padota (KP) He npenycmotpena | He npenycmorpena
[ToaroroBka 1 NPOX0XKIEHUE IPOMEKYTOUHON
aTTecTaluu 27 (st 5K3aMeHa) 27 (u1st 5K3aMeHa)
Buja npomexyTo4HOl aTTecTAlUK JK3aMeH JK3aMeH
Jlekuun

e A A

—
W N = O

14.
15.
16.
17.
18.

19.

Tabnuya 3. Jlekyuonuvle 3ansamus
OcHOBHBIE KJTACCHl XUMHUYECKUX COCTMHEHUI, HOMEHKJIATypa.
OcHoBHbIE 3aKOHBI 0011eH xuMun. CtexuomeTpusi. XUMUYECKUN SKBUBAJICHT.
I"a3zoBbIe 3ak0HBI. OCHOBHBIE T'a30BbIE MPOLIECCHI.
Crpoenue atoma. XuMuueckasi CBsizb. OCHOBHBIC THUITBI XUMUYECKOMN CBSI3H.
[Iepuoanueckuii 3aK0H U iepuoandeckas cucrema sneMeHToB .M. Menneneena.
OcHoBbl TepmoanHamuki. III u 11 Hagamo TepmMoinHaMUKH.
OCHOBBI TEPMOJMHAMUYECKUX PACYETOB.
Xumunueckasi KHHETHKA U XUMUUYECKOE PABHOBECHE.
OKUCIUTENTbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.
DIEeKTPOIN3 paCTBOPOB U PACIUIABOB. 3aKOHBI 3JIEKTPOJIU3A.
I'anpBaHMYSCKHE DIIEMEHTHI.
Teopus ANEKTPOTUTUYECKON AUCCOUUALINU. DIEKTPOTUTHIL.

BO)IOpO)IHLIfI I10Ka3aTciib KHUCJIOTHOCTHU u IICJIOYHOCTHU BOJHBIX PacTBOPOB.

PactBopuMoOCTS.

I'mpponus comnent.

PactBopbl. CriocoObI BBIpaKEHUS UX KOHIICHTPALIHH.

Knaccudukanus pacrBopoB. KommuratuBHble CBOMCTBa pacTBOPOB.

KommiekcHble coeTuHeHusI.

Coenunenus s-metaioB [A u IIA rpynn [lepuognyeckoii cuctemsl [I.M. Menneneena.
Bonopoa u ero coenuHeHusl.

Coenunenns p-anemenToB IIIA rpynns! Ilepuoanueckoit cucremsl .M. Menneneesa.




20. Coenunenus p-aneMenToB IVA rpynnsl [lepuoauueckoii cucrems! J[.1.
21. Coenunenus p-asemeHToB VA rpynnsl [lepuoanueckoii cucremsl .M. Menneneena.
22. Coenunenus p-aneMenToB VIA rpynmsl [leprnonuueckoii cucremst [I.1. Menneneesa.
23. Coenunenus p-aneMmenToB VIIA rpynnel [lepuoauueckoit cucremsl [I.M1. Menneneesa.
24.  Coenunenus p-asemeHToB VIIIA rpynmnsl [lepuoanueckoit cuctemsl .M. Menaeneena.
25. Coenunenus d-anementos IIIB rpynms! [Tepuoanueckoit cucremst JI.M. Menzaeneesa.
26. Coenunenus d-anementoB [VB rpymmesl [lepuogundeckoit cucrems .M. Menneneena.
27. Coenunenus d-anementoB VB rpynmsl [lepunonnueckoit cucremsr JI.M. Menneneena.
28. Coenunenus d-anementoB VIB rpynmsl [lepuonuueckoii cucremsr JI.J1. Menneneesa.
29. Coenunenus d-amementoB VIIB rpymmet [Tepuogundeckoii cucremsr [[.1. Menneneesa.
30. Coenunenus d-anementoB VIIIB rpynmer [lepuoanueckoii cuctemsl [[.1. Menneneena.
31. Coenunenus d-3nementoB IB rpynmsl [Tepuoandaeckoii cucrems .M. Menaeneena.
32. Coenunenus d-anementoB IIB rpynmst [leprogmueckoii cucremsl JI.1. Menneneesa.
33. Coenunenus f-anementoB Ilepuoanueckoii cucremsl JI.M. Menneneena.
34. Toxkcuyeckue U OnacHbIE HEOPraHMYECKHUE BEIIECTBA
Tabauya 4.. IllpakTHYecKue 3aHATHS
Ne Ne Koxn-Bo
JIP pazzena HanmenoBanwue 1a00paTopHBIX padoT 4acoB
OnpenesieHne OTHOCUTEIbLHOM MOJIEKYJISIPHOM MAaCChl OKCH/IA
1 1 yriaepoaa (IV) 1
2 1 Onpenenenue MOJISIPHOI MacChl IKBHBAJIEHTa HMHKA 1
CKOpOCTh XUMHUYECKUX PEaKLIUii. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT
3 o) TeMIlepaTypbl U KoHUeHTpanuu Karanus. [ oMoreHHsiii u o)
TeTepOreHHBIN KaTanu3
XUMHYECKOe paBHOBECHE. BiusiHue TemMmneparypsl U KOHIICHTPAIIMH
4 2 Ha XMMUYECKOE PaBHOBECUE 2
PactBopsl. PacTBOpuMOCTS coneil. [Ipoussenenue paCTBOPUMOCTH.
5 5 [IpuroTtoBneHue pacTBOPOB 3aJaHHON KOHIIEHTPAIUU 5
DNEKTPOIUTHYECKAS TUCCOHUAINS (TPOTOIIN3).
6 3 Tuaponus (IpoTONIU3) coeit 2
7 3 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIH 5
8 3 DIEeKTpOXMMHUYECKHE CBOMCTBA METAJIIIOB, dJIEKTPOJIM3 PAaCTBOPOB o)
cosieit. Kopposus MeTaijioB
9 3 l"asiorens! U UX coeIMHEHUS o)
10 3 Cepa. CBoiicTBa cepbl 1 €€ COeTUHEHUN o)

11

A3BOT 1 ero coeAMHEeHUs, Ioay4YeHue u cporictBa. ®ocdop u ero
3 COCIMHECHU S 2




12 5 Yraepon u KpeMHUM, COEAUHEHHS YIepoia U KPEMHUS o)
bop u ero coequnenus. [lonyyenue u cBoiicTBa. AJIFOMUHHIN U €0
13 5 COEIMHEHUSI 2
CBolicTBa IIETOYHBIX U IETOYHO-3€MEIbHBIX METAJUIOB U MX
14 5 COEQUHEHUH 2
Mapraneri, coeTuHEHUS Maprania. Xpom, MOJIUO/IeH, BOIb(hpam 1
15 5 HUX COEIUHEHUSI 2
16 5 XKeneszo, k0O6anbT, HUKEIb U UX COCIUHEHUS 2
17 5 Meng, cepebpo, 3010TO U UX COEAMHEHHS o)
18 6 IluHK, KagMHi, 0JI0BO M UX COCAUHECHUS o)
Hroro 34
Tabauya 5. JlabopaTopHbie padoThI
Ne Kos-Bo
Tema
4acoB
OCHOBHBIE 3aKOHBI ATOMHO-MOJIEKYJISIDHOTO YyuyeHusa. 3akoH ABoraipo. l'a3oBbie
3aKOHBI. 3aKOH SKBUBaJIEHTOB. CTpoeHHE aToMa M JJIEKTPOHHBIX O0O0JIOUEK aToma.
1 KBanToBO-Mexannueckas moziens atoma. KBantoBble uncina. Pemenue 3aaay. 1
[Tepuoanueckuii 3akoH u [lepuoauueckas cucreMa XUMUYECKUX 3JIEMEHTOB C TOUKHU
7 | 3peHus TeopuHM CTPOEHUs aroma. IIepuoAMYHOCTH CBOMCTB 3JI€MEHTOB. Peinenue 1
3a/1a4.
XuMu4deckasi CBA3b U CTPOCHUE MOJIEKYJ, BaJCHTHOCTh. [€OpHs MOJEKYISPHBIX
3 opb6utaneit (MO). Pemenue 3a1au 1
OCHOBBI XMMHUYECKON KUHETHKH. 3aKOH AercTByromumx macc. [Ipasuno Baut-T'odda.
4 | Ypasuenune Appennyca. Penienue 3aaay. 1
Xumuyeckoe paBHOBecwe. CBsi3b KOHCTaHTHl XMMHYECKOTO PAaBHOBECHS  CO
5 CTaHJapTHBIM U3MeHeHueM sHepruu [ ub6ca. Permenne 3amad. 1
O6mue cBoiictBa pacTBopoB. PactBopuMocts. KonnenTpanus pactBopoB. PactBopsl
g | HEIIEKTPOIUTOB. 3akon Paynsa. Kpucramnuzauuss u kurneHue pactBopa. Pemenue 1
3a1ad.
PactBOpBI 351€KTPONIUTOB. DIEKTPOIUTHUECKAS JUCCOLIHAITHS. Honnoe
MPOU3BEJCHUE BOJbl. BOIOpOIHBIA W TUAPOKCUIIBHBIA IOKAa3aTeId  CPEIbI.
7 [TpousBeneHne pacTBOPUMOCTH. 3aKoH pazOaBienust OctBanbaa. Pemenne 3amad. 1
g I'maponus coneil. KauecTBeHHass ¥ KOJIMYECTBEHHAs! XapaKTEPUCTUKA THUIPOJIN3A. 1

Pemenue 3amau.




Ne Kon-Bo
Tema
4acoB
OKUCINTENIbHO-BOCCTAHOBUTENbHBIE  IpOLECcChl.  [‘albBaHMYECKUE  BJIEMEHTBHI.
9 DIEKTPOJIN3 PACTBOPOB U pacIulaBoB. Penienue 3amad. 1
10 | s -Onementsl 1A u IIA rpynmn. Bogopon. Pemenue 3anay. 1
11 | CsotictBa 60pa. [Toarpymnma anromunus. Pemenne 3amad. 1
12 | p-Onementsl IVA rpynnel. Pemenue 3amay. 1
13 | p-Onementsl VA rpynnsl. Pemenue 3amau. 1
14 | p-Onementsl VIA rpynmnsl. Pemenue 3anau 1
15 | p-Ounementsl VII A rpynnel. Pemnenue 3anaq 1
16 | d-Dnements IB u IIB rpynmel. Pemenue 3agay. 1
17 | d-Onementer VIIB rpynmer. Pemenne 3anaq. 1

Tabnuya 6. CamocTosiTe/IbHOE U3yYeHHe Pa3/iesIoB AU CIHUIIIUHBI

paznena

BOHpOCBI, BBIHOCHUMBIC HAa CAMOCTOATCIIBHOC U3YUCHUC

[Tpenmer n 3amaum XxumMuu. MECTO XMMHUHM B CHCTEME €CTECTBEHHBIX HayK. OCHOBHBIE
3a/ladyll COBpEMEHHOW HeopraHmdeckoid xumuu. COBpEMEHHbIE HAINpaBICHUS DPa3BUTHS
XMMHUYECKON HaykH. XUMUYecKas popma ABMKEHHs MaTepuu. XUMUS KaK CUCTeMa 3HaHUi
0 BEIIECTBAX — UX COCTaBE, CTPOCHUM U XUMUYECKON CBS3H.

Meramndeckasi CBs3b. ODJEKTPOHHOE CTpoeHue MmeTtawioB ¢ noszuruu MO JIKAO.
BaneHTHbIe 21IEKTPOHBI, STEKTPOHHBIN Ta3.

Hucnepcusie cucremsl. Kommonnsl. [lucnepcusie cucremsl. Kinaccudukanus aucnepcHbIX
cucrteM. CycrieH3un u sMysbcud. KomtonaHele pacTBOPBL. Y CTOMYMBOCTH KOJUIOMIHBIX
pactBopoB. CTpoeHHE KOJJIOWIHON YacTHIbl U Muneuibl. Jinodunbsaeie u nmuodobHble
KoJutonibl. 3oau ¥ renu. Ilentuszanus, koarynsnus, cCeIMMEHTAIs KOJIJIOU0B.

Bonopon. Obmias xapakrepuctrka Bogopoaa. [lonoxeHnne ero B mepruognieckoi CUCTeMe.
Crpoenne aroma. BajgeHTHOCThP M CTENEHb OKHCIEHHUS aTOMOB BOJOpOAa. XapakTep
XUMUYECKON CBA3U B €r0 COCIMHEHUIX. PU3NUeCKre U XUMUYECKUE CBOMCTBA BOJOPOAA.
Bonopon kak BocctaHOBHTENb. B3anmoaeiicTBre BOJ0Opo1a ¢ METAJTIAaMA M HEMETAJIJIAMU.
Crioco6b1  mosyueHus: cBOOOAHOTO BoAopoaa. I'mapuabl. Tumbl TUAPUAOB: HOHHBIE,
KOBAJICHTHBIE, TOJUMEpHBIC, HecTexumomerpuueckue. Ilepokcua Bomopona. CtpoeHue
MOJIeKyJIBI. HonyquI/Ie. OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITeJIBHLIe CBOﬁCTBa B pa3JII/I‘-IHI>IX
cpenax.




O6mas xapakrepuctuka 3iaemMeHToB [IB rpynmbel. Ctpoenue aromoB. Pusnueckue M
XUMUYECKHE CBOMCTBAa MPOCThIX BelecTB. OTHOIIEHHE K KHUCIOPOIY, BOJAE, KHUCIOTaMm,
nienouaM. Amanbrambl. Mepbl MPeIoCTOPOXKHOCTU MpH pabdore co pTyThio. CrocoObl
6 nosydeHus: metawioB. [Ipumenenue meramnoB. Oxcuapl nuHka U kaamus (1I). Oxcums
prytu (I, IT). CroiicTBa. OTHOIIEHHE K BOJE, KHCIIOTaM, Ieso4am. [[puHIHIIBI TOTydeHusI.
I'uppoxcunel nuuka u kaamus (II). Kucnorno-ocHoBHbie cBoiicTBa. OTHOIIEHUE K BOJE,
KHCJIOTaM, 1enodaMm. [IpuHuuns! nonydeHus.

O6mas xapakrepuctuka snemeHToB VIIB rpynmsl. Ctpoenue aromoB. ®dusnueckue u
XUMHUYECKHE CBOMCTBAa MPOCTBIX BewiecTB. OTHOLIEHHE K KUCIOPOIY, BOJE, KHCIOTaM,
nienouaM. Crioco6sl momyuyenusi. Oxcuabl mapranna (II, III, IV, VII). VcroituuBocts,
KHCJIOTHO-OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEINIbHBIE CBOMCTBAa. OTHOILIEHUE K BOJE,
KucaoTaM, menodam. [Ipunnunet nonyyenus. Oxcuasl Texuenus u penus (VII). KucnorHo-
ocHOBHbIe cBoiicTBa. ['mapokcunpl mapranma (I, I, IV, VII). Ycroituuocts, KUCIOTHO-
6 OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBHUTENIbHBIE CBOWCTBA. IIpuMHIMIBI TOydYeHHUS.
I'mppokcunel TexHeuuss u penus (VII). Comm wmapranuma (1I). Kpucramnorunpars.
Kommekcusie coequnenus. CoiictBa. Conu mapranma (I, IV). Conu mapranna (VI).
Manranatel. ['maponu3.  OKHCIHTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA. [IpuHIUTIBI
nonydeHus. Comu wmapranua (VII). Ilepmanranatel.  OKHCIUTENIbHbIE CBONCTBA
MEpMaHraHaTa B KUCJIOM, IIEJIOYHON U HEUTpalIbHOU cpenax. [I[puHIMIbI NOTy4YeHuU .

IIpuMepHasi TeMaTHKa KypCOBBIX padoT
(ne npedycmompeno no yueonomy niamy)

5. OHEHOYHBIE MATEPHUAJIBI IS TEKYIIEI'O U PYBEKHOI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIUU

KoHeuHbIMU pe3ysbTaTaMH OCBOCHHS TPOTPAMMBI JTHCIHILINHBI SIBISTFOTCS  C(hOPMHUPOBAHHBIE
KOTHUTHBHBIC JICCKPUTITOPHI <«3HATHY, KYMEThY, «BJIAJICTh)», PACIIUCAHHBIC TI0 OT/ICITBHBIM KOMIICTCHITHSIM.
dopMHUpOBaHUE ITHUX JECKPUIITOPOB MPOUCXOAWT B TEUCHHE BCETO CEMECTpa IO JTalaM B paMKax
Pa3IMYHOTO BU/IA 3aHITHI H CAMOCTOSITETHHON paOOTHI.

B xoxe wu3ydeHus AMCUMIUIMHBI NPEAYCMATPUBAIOTCS MEKyuwsuil, pyoexdcHvlii KOHMpOabL U
RPOMENCYMOUHAA AMMeCH AU,

5.1. Oyenounvie mamepuanvl 0na meKkyuieco Konmpona. Lleno mexkywezo Konmpons — OleHKa
pe3yiapTaToB pabOThIl B ceMecTpe M o0ecleueHHe CBOCBPEMEHHOM OOpaTHOM CBSI3M, IJISI KOPPEKIUU
o0y4eHHs, aKTUBU3ALMM CAMOCTOSTENbHOU palboThl oOywaromerocs. OOBEKTOM TEKYIIEro KOHTPOJIS
SIBJISIFOTCSI KOHKPETU3UPOBAHHBIC PE3YNIbTaThl 00yUueHUs (yueOHbIC TOCTHKEHUS) TIO TUCIUTIINHE



Texywyuii KOHmpoas yCIeBaeMOCTH OOECIeUMBaeT OLIEHWBAHWE XOJa OCBOEHUS UCIHILTUHBI
«OO0111as1 1 HEOpPraHUYecKasi XUMUsD U BKIIIOYAET: OTBEThl HA TEOPETHUUECKUE BOIPOCHI HA MPAKTUYECKOM
3aHSATUM, pEUICHWE MPAKTUYECKUX 3aJad W BBINOJHEHUE 33JaHUM Ha IPAKTUYECKOM 3aHATHH,
CaMOCTOATENIbHOE BBIIIOJTHEHUE WHIMBHUIYAIbHBIX JOMAIIHUX 3aJaHuil (Hampumep, peuieHue 3aaad) C
OTYETOM (3aIIUTON) B YCTAaHOBIICHHBIN CPOK, HAMMCAHUE JOKIIAJIOB, pedepaToB, 3cce, TUCKYCCHH.

Onenka KauecTBa MOJrOTOBKY Ha OCHOBAHUU BBITIOJIHEHHBIX 3a/1aHUi BEIETCS MpernoiaBaTesneM (c
00CYXJIEHHEM Pe3yJIbTaTOB), ATl HAUUCIISIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3aJaHUS

Ne HaumenoBanue Kparkas xapakrepucruka Kontpanupyemsie  Ilpeacrasiienue
OLICHOYHOI0 OLICHOYHOI0 CpeAcTBa KOMIIeTeHIIUH OLICHOYHOI0
cpeacTBa OIIK-3 cpencrsa B poHae
IIK-16
IIK-18
1  KomiokBuym CpencTtBo  KOHTpPOJS,  YCBOEHHUSA Bormpocsl o
yueOHOro marepuajia TeMbl, pasjena TeMaM/pazenam
JUCUUILIMHBI, OPraHU30BaHHOE KakK JUCLIUILINHBI,
yueOHOE 3aHATHE IIpE/ICTaBJICHHbIE B
MIPUBSIZKE K
KOMIIETEHIIHSIM,
MIPEe1yCMOTPEHHBIM
PIII
2 Tecrnl Cucrema CTaHJAPTU3UPOBAHHBIX @OoHA ~ TECTOBBIX
3aJIaHUM, MO3BOJISIONIAS 3aJaHum
aBTOMAaTH3UPOBATh pouenypy
U3MEPEHUS YPOBHS 3HAHUM U YMEHUI
00yYarommxcst
3  IIpomexyrouHass Bompocsl, MO3BOJSIONINE OLIEHUBATH @oHA ~ BONPOCOB
aTTecTalnus " JMarHOCTUPOBAaTh 3HAaHHE IUIS 3a4eTa
¢dakTudeckoro marepuana (6a3oBbIC
HNOHATUS,  (QaKTbl)) W YMEHHE
MIPaBUIBHO HCIOJIb30BATh
CIEUAJIbHBIE TEPMHUHBI M IOHSATHS,
0000111aTh (haxkTUIeCcKuii u

TEOPETHYECKUI MaTeprall

I[J'I}I pcajm3anuun CaMOCTOSTEIbHOM pa6OTLI CO3JaHbI CICAYIONINUEC YCIIOBUA U ITPECAINOCBUIKH:

l. Crynentsl obecrieueHbl MH(QOPMAIMOHHBIMH pecypcamu (y4eOHUKaMHU, CIpPaBOYHHKAM,
y4eOHBIMU TOCOOUSIMN);
2. Jlns mpoBenieHUsl MPaKTHUECKUX M JIAOOPATOPHBIX 3aHATHH 1O OOIIe U HEOPraHUYECKOM

XUMHH pa3paboTaHbl MeToAnueckrue ykazaHus. CTyJeHT UMeeT BO3MOXKHOCTh 3apaHee MOATOTOBUTHCS K
3aHSTHUIO, TOMBITATHCS OTBETUTH HAa KOHTPOJUPYIOIIME BOMPOCH, M OOpaTUTbCA 3a IMOMOIIBI0 K
MIpernoaBaTellio B Cl1y4ae HEOOXOUMOCTH.

3. Pa3paboTanbl KOHTPOJUPYIOIIME MaTEpHAIBl B TECTOBOW (opme, IMO3BOJISIONINE
OINCPAaTUBHO OLUCHUTDH YPOBCHBb NOATOTOBKU CTYACHTOB.

4. Opranu3oBaHbl €KEHEETbHbIE KOHCYJIbTAIINH.



5.1.1. Bonpocwt no memam ducyunaunst «O01asi 1 HeOPraHuveckast XMMHs )

Ne i/

Ko/utokBuyM nmo remam

Conep:xanue

Xumust KaK HayKa.
Crpoenne BemecTsa

Ocnoenvle nonamusa u 3axousvt xumuu. Ilpeamer u
3ajaul OOIIed W HEopraHW4ecKol XUMUU. MecTo XUMHUHU B
CHUCTEME ECTECTBEHHBIX HaykK. KpaTkuil MCTOpUYECKHI OdepK
pazButusg xumuu. CoOBpEeMEHHbIE HaIlpaBJICHUS pa3BUTHUSA
XUMHUYECKON HayKu. Marepus u 1BrKeHue. Xumuieckas popma
JIBUKEHUST MaTtepud. OCHOBHbIE XMMMUYECKHUE TOHATHUS: aToM,
MOJIEKYyJIa, TPOCTOE BEIIECTBO, XHMHYECKOE COECAMHEHUE.
Xumudeckui dnemMeHT. M3oronbl. ATOMHAass ¥ 2JeMEHTHas
Maccel. MonekynspHas wmacca. Monb, MoOJsSpHas —Macca,
MoJIIpHasi ~KOHLEHTpanus BemecTBa. (OCHOBHbIE 3aKOHBI
QTOMHO-MOJIEKYJISIPHOTO ~ YY4€HMs.  3aKOHbl:  COXPAaHEHWUS,
KpPaTHBIX OTHOIICHWH, TIOCTOSHCTBA COCTaBa, OOBEMHBIX
oTHOLIEHUN. 3akoH ABoraapo. CoelUHEHHsS IMOCTOSIHHOTO U
MEpEMEHHOr0 cocraBa. [loHATHE O XUMHYECKOM CHCTEME U
crocobax omucanus. Paza, KOMIIOHEHT. | OMOreHHblE U
reTeporeHHble cucTeMsbl. ['a3oBble cucTeMbl. ['a30BbIE 3aKOHBI.
WNneanbHslii ra3. ['a3oBas nocrosHHas. Y paBHeHue MeHeneesa
— Kunaneipona. IlapumanbHoe [aBieHuMe rasa B CMECH.
OTtHocHTeIbHAs TUIOTHOCTH ra3oB. JKunkue cucreMsl. PacTBopsl.
KoHnenTpanuss pactBOpoB U CHOCOOBI €€  BBIPAKEHUS.
CocrosHue BemecTBa B pacTBOpe. TBepable  CHCTEMBI.
Kpucrannel, amopdueie Tena u crekna. [lonstue o
KPUCTAJTINYECKON peLIeTKE. Tsepasie PacTBOPBL.
Hecrexnomerpruueckue COeIUMHEHNUS.

Cmpoenue amoma. Macca u 3Heprusi B MaTepualbHOM
Mupe. DJIeMeHTapHble YacTUllbl U noist. Macca, 3aps/l, CIMH U
JpyTHe CBOWCTBA 3JIEMEHTAPHBIX YaCTHUL]. DKCIIEPUMEHTAIIBHBIE
OCHOBBI COBPEMEHHOW TEOpPHUM CTPOCHHs artoma. Snpo w
aNeKTpoHHast oOonouka. IlmanerapHas wmomens aroma U
noctynarel  bopa, mnportuBopeunss wmoxaenu. Jyanusm B
MOBEICHNN MHUKpouacTHll. BonHoBas mpupoja s3neMeHTapHBIX
YacTUL. YpaBHEHUE 1 bpoilsid, NpUHLINII HEONPENEIEHHOCTH
['eiizenbepra. ATtom Bomopona. KBaHTOBOMeXaHHUECKas
Mozesb atoMa. OTHOANEKTPOHHBIN aToM. BoiTHOBOE ypaBHEHHE
Illpenunrepa. Pemenune ypaBHenus Ilpegunrepa s
BOJIOPOJI0NIOA00HOr0 atoMa. KBaHTOBbIE umcliia, TpPEeNbl HX
u3MeHeHui. CMBICIT KBAaHTOBBIX uuces. BosHoBast ¢yHKuus U
AJIEKTPOHHAS IUIOTHOCTH AJIEKTPOHOB B arome. Pacnpenenenue
AIIEKTPOHHOM IUIOTHOCTH B aroMe. ATOMHBIE OpOUTAH.
OHEpPreTUYecKue YpPOBHU JJIEKTPOHA B  OJAHOZJIEKTPOHHOM
arome. MHoroanexkTpoHHsid atoM. IIpunnun Ilaynu u eMkocTs
ANEKTPOHHBIX  oOosovek. IlpaBuno XyHma w©  TOPSAOK
3allOJTHEHUA aTOMHBIX opOutaneil. [lpuHIMD HauMeHbIIEH
sHepruu. lIpaBuno KrneukoBckoro. CTpoeHHE 3JIEKTPOHHBIX
ob6omouek smeMeHTOB. [lonsTHe addexTuBHOrO 3apsaa sapa




aroMa. DKpaHUpPOBaHUE 3apsaa dJeKTpoHaMmu. [lepuoagunyHoCcTh
CTPOCHHUSI 3JIEKTPOHHBIX 00o0Jo4YeK. OpOHuTajIbHBIE >HEPTUU
3JEeKTPOHOB. [loTeHIIMaNbl HOHU3AaUKUU U CPOJCTBO K DJIEKTPOHY
aTOMOB, paJuyChl aTOMOB M MOHOB B 3aBUCUMOCTH OT
MOJIOKEHUsI ~ JJIEeMEHTa B MEPUOJUYECKON  CHCTEME.
DNEKTPOOTPULIATEIIBHOCTh ATOMOB XUMUYECKUX JIEMEHTOB.

Ilepuoouueckuii 3aKkoH u nepuoouyeckas cucmema
XUMUYECKUX ITIEMEHN 0.

[loucku  OCHOBBI  KJIacCH(PUKAIUU  XUMHUYECKHX
3JIEMEHTOB 110 OTKphITUA Ilepuonnyeckoro 3akoHa. CyIIHOCTh
[Tepuoanueckoro 3akona. Ilpenckazanue /.M. MenueneeBbiMm
CBOICTB HEU3BECTHBIX AJIEMEHTOB. CoBpemeHHast
untepnperauuss  [lepmoanueckoro  3akoHa.  BapuaHThl
[Tepuoanueckoit cucrembl. Tunudeckue sneMeHThl. [loyHbIE M
HEIOJIHbIE 3JIEKTPOHHBIE AaHANOTU. VI3MeHeHHe BaKHEHIINX
CBOMCTB 3JIEMEHTOB II0 I'PYIIIaM U IIEpUOAAM IEPUOANYECKOU
cucteMbl. BTopuuyHas NEepUOJUYHOCT U €€ NPOSBICHHE B
cBoiicTBax snmemMeHToB IV u VI mepuonoB. DPdexT nHepTHOMH
napbl U €ro nposiBJICHUE B CBOWMCTBaX 3JeMeHTOB VI nepuona.
Oo6menayuynoe u ¢unocodpckoe 3HadeHue Illepuoamueckoro
3akoHa JI. 1. Menneneena.

Xumuueckaa 6436 U CHMpOEHUe - MOAEKYIl.
BzaumopeiictBue atoMoB. [IpuunHbl 00pa3oBaHusi XUMUYECKOM
cBs3u. Ilpupona xummdeckoit cBsizu. Morekynna Boaopona u
MeToAbI ee onucanud. Metoa BajieHTHbIX cBszeit (BC) u meton
MosekyisipHbix  opOutanieit  (MO). [lpubmuxenune JIKAO.
[TepexpbiBaHNE aTOMHBIX OpOUTaNIeH, G- U T-CBSA3U, MOPAIOK
(KpaTHOCTb) CBSI3H. XapaKTEPUCTUKH XUMHUYECKOM CBSI3U —
DHEprus, JUIMHA, MOJSIPHOCTh. XMMHMUYECKas CBA3b B YacCTULAX
H2, H2+ u H2 ¢ no3umuii metooB MO u BC. Xumudeckas cBsI3b
B TOMOSIIEPHBIX JIBYXaTOMHBIX MOJIEKYJIAX 3JIEMEHTOB BTOPOIO
nepuona ¢ mosunuii metonoB MO u BC. Cxempr MO mis
MOJIEKYJI Hayaja M KOHIIa BTOporo mnepuoja. l3meHeHune
MOPSAZIKA CBSI3U, SHEPTUU CBSA3H, JJIMHBI CBA3M IPU MEPEXOe OT
Li2 k Ne2 . Ocobennoctu monexyn B2 u O2. [IpoyHOCTh CBSI3U
B Mousiekyne N2. ['ereposiniepHble ABYXaTOMHBIE MOJIEKYJIBI
aneMeHToB BToporo nepuoaa. Cxemsl MO miist HF, CO, CN, OF.
Meton BC u ruGpunu3zanus opouraneil. BanentHoe coctosiHue
atoma. KoBasieHTHasi CBSI3b B MHOTOATOMHBIX MOJEKYJax.
JloHopHO-akenTopHOEe  B3aumozeiicTBue. Jlokanu3oBaHHas

u JIeNTOKaTN30BaHHas CBSI3b.
ONeKTpOHOAC(DUIIUTHBIE U 3JEKTPOHOU3OBITOUHBIE MOJICKYJIBI.
TpexueHTpoBble CBA3W. HampaBieHHOCTP M HACHIIAEMOCTH
XUMHUYECKON KOBAJIEHTHOW CBA3U. Teopus OTTaIKHUBAHUSA
AIIEKTPOHHBIX IMap BaJIEHTHOW OOOJIOUKM M MPOCTPAHCTBEHHAS
CTPYKTypa MOJIEKYII.

Meostcmonekynapuvie e3aumooeiicmeus. XAMUYECKAsS
CBA3b U THUIBI KpUcTaLuIOB. OCHOBBI 30HHOW Teopuu. CBs3b B
MeTajlax, TMOJYNPOBOJAHMKAX M JAUANIEKTpuKax. JledekTs
KPUCTAJUIMYECKOU pemeTku. TBepabie pacTBOpbl. MIOHHAs CBA3b.
B3anmoneiicTBre HOHOB B KPUCTAIITMYECKOM pelieTke. JHEeprus
MOHHOM KPUCTAJUIMYECKOW PEIICTKH, BIIUSHUE




pa3MepoB M 3apsAN0B  HMOHOB. MexMonexyspHbIe
B3aumoeiictBus. Cunbsl Ban-nep-Baansca. OpuenranuoHHoe,
UHIYKIMOHHOE U JUCIEPCHOHHOE  MEXMOJIEKYJIPHOE
B3aUMOJCUCTBUA. POJIb MEKMOJIEKYISIPHBIX B3aUMOJEHCTBUM
OpU TPOSABICHUHM (U3UKO-XMMHUYECKMX CBOMCTB BEIIECTB,

OcHoBHBIE (puzuxo-
XHMHYECKHe
3aKOHOMEPHOCTH
NPOTEKAHUA XUMHYECKHX
NpPOLECCOB

ABJICHUI camMocOopKH OnoIOruYecKux MOJIEKYI,
CYIIPAMOJIEKYJIIPHBIX U HAHOCHCTEM.
Ocnogut XUMUYECKOIl mepmMoOuHamMuKu.

OHEpPreTuYecKue XapaKTEepUCTUKU XUMUYECKHMX  PEaKLMM.
IlepBoe Hauvano TtepmoauHamuku. [IpeBpamienus sHepruu u
paboThl B XMMUYecKux mpoueccax. Tepmoxumus. [lonsrtue 00
SHTAJIBIINU. DHAO- U SK30TEPMHUUYECKHE peakuuu. 3akoH ['ecca.
CranpgapTHoe  COCTOSIHUE M CTaHAApTHasT  SHTAJIbIIUS
oOpa3oBaHus BellecTBa. TepMOXMMHUYECKHE LMKIBL. Pacuersl
TEIIOBBIX  3(QeKxToB peakmmil. DHTATBIUS ATOMH3AINH
BEUIECTB U DHEPIHUs CBA3HM B MHOIOATOMHBIX MOJIeKynax. Bropoe
HayaJlo TepMoAuHaMuKu. IloHsATme »HTponMu. YpaBHEHHE
Bbonbimana. MI3menenue sHTponuu npu $pa3zoBbIX ¥ XMMHUYECKUX
npespauieHusx. CrpemiieHne K MaKCHUMyMy OSHTPOIMH B
W30JIMPOBAHHBIX CUCTEMAX KaK XapaKTEPUCTHUKA BO3MOXHOCTHU
CaMOIIPOM3BOJIBHOTO IpoTeKaHus peakuuud. OlieHKa 3HaKa
WU3MEHEHUs OHHTPONMM B XUMHUYECKHX PpEaKUMAX. OHEprus
['n66ca. YMeHblIeHNE SHEPruu ['n606ca KaK
TEPMOJANHAMUYECKUI KpUTEpHI BO3MOYKHOCTH
CaMOIIPOM3BOJIBHOTO IPOTEKAHMUs Ipolecca B  3aKPBITHIX
cucremax. CraHgapTHoe u3MeHeHMe »Hepruum [ub6ca B
peakuuu. 3aBUCUMOCTh M3MEHEHusi »Heprun [ubbca ot
TEMIEPATYpPbI, JaBJICHUS W KOHLEHTPAalMU pPearupyroniux
BellecTB. Poib 3HTANBNUHHOIO M 3HTPONUNHHOTO (aKTOpOB B
OIpECIICHNH HalpaBJIEHMs Mpoliecca.

Ocnosébt  xXumuueckoi KUHEmUKu. CkopocTb
XMMUYECKOH peakiuu U (akTopel €€  Ompeelsionme.
3aBUCHUMOCTh CKOPOCTH PEAKIIMH OT KOHLEHTPALUU PEareHTOB.
Kunernueckoe ypaBHeHHe peakuuu. Ilopanok peakuum.
[TpaBmiio Bant-I'opda. KoHcranTa ckopocTH peakuuu u ee
3aBUCUMOCTb ~ OT  TEMIEpaTypbl. OHEPrUsl  aKTHBALUH.
VYpaBHeHue AppeHnyca. DHEpreTuueckas JaarpaMMa peakiuu.
Koopaunara peakunn. IloHsTHE O MEXaHM3ME pEaKIMH.
MonekynspHocts peakuuu. @DoToxumMHUeckHMe U IEHHbIE
peakuuu. Ilpumeprl. Karanuz wu katanusaropsl. BnusHue
KaTraju3aTopa Ha MeXaHM3M peakiuu. HHruburopsl u
uHruouposanne. OCOOEHHOCTH  KMHETUKU  ra3o(]as3HbIX,
KHUJIKO(DA3HBIX U TBEPAO(DA3HBIX peaKIuil.

Xumuueckoe pasnoeecue. OOpaTuMbie U HEOOPATUMBIE
xumuueckue peakuuu. CocTOsHHUE paBHOBECUS M IPHHIIMII
MUKPOCKOIIUYECKON oOpatuMocTu peakuuu. Kunernueckuil u
TEPMOJUHAMHYECKUM MOAXO0Jbl K ONHCAHMIO XHUMHUYECKOTO
paBHOBecHs. KoHCTaHTa  XMMMYECKOTO  PaBHOBECHA W
pasnuyHble crnocoObl ee BbhIpakeHUs. CBS3b KOHCTAHTHI
XUMHYECKOTO PaBHOBECUS CO CTAaHJAPTHBIM H3MECHEHHEM
sHeprun I'm60ca. CMmenieHne XMMHUYECKOTO pPaBHOBECHUS IPH
n3MeHeHuu yciouil. [Tpunnmn Jle [larense.




OCHOBBI XUMHH
PacTBOpPOB

Oowue ceoiicmea pacmeopos. PacTBOprl  Kak
MHOTOKOMIIOHEHTHBIE CUCTEMBI. Teopun  pacTBOpOB.
['oMoreHHble MHOTOKOMIIOHEHTHBIE CHUCTEMBI — PaCTBOPBI.
OO6mme cBoiicTBa pacTBOopoB — muddy3us u ocmoc. XKunkue
pactBopbl. PazoBbie nuarpaMMbl. OOIaCTh )KUJIKOTO COCTOSTHUSI.
JnarpaMmbl cocTaB - CBOMCTBO. PacTBOpuUTEIb M pacTBOpsEMOE
BemlecTBo. PactBopumocTs. HachkilieHHbIE, HEHACHIIIEHHBIE,
NEepEeCHIICHHbIe, pa30aBJICHHbIE M  KOHIEHTPUPOBAHHBIC

PacTBOPBI. B3aumopeiictBue
pacTBOpeHHOro BemniecTBa U pactBoputens. ConbBaTanusl.
WneptHsle, KOOPJIUHUPYIOIIHE u MOHU3UPYIOIINE

pactBopurenu.  IloHsATHE O  KOJUIOMJHBIX  PacTBOPAaX.
IIoBEpXHOCTHBIM  CIOW U IIOBEPXHOCTHBIE  SIBJICHUS.
Y CTOMYMBOCTH KOJJIOMIHBIX PACTBOPOB.

Pacmeopuvi neanekmponumos. [laBieHue U coctas napa
Hajg pactBopoM. 3akoH Paynsa. Kpucrammmzauus u kuneHue
pactBopa. Kpuockonus u 30ynuockonus. HneanbHble u
peanbHbIe pacTBOPHL. [loHsATHE 00 aKTUBHOCTH M KO3 PHUIIHEHTE
akTUBHOCTH. [IoHATHME O CTaHIAPTHOM COCTOSHUM BEILIECTB B
pacTBope.

Pacmeopvr  3nekmponumos. Teopuu Kuciom u
OocHoséanuun. Bojga Kak HMOHU3MPYIOIIUMK  PACTBOPUTEIb.
DJEKTPOHHOE CTPOCHHE U CTPYKTypa MOJIEKYJBbl BOJBI.
CtpykTypa XHUAKOW M TBEpHOH BOIbI, BOJOPOJHBIE CBS3H.
Boanble  pacTBOpBI  AJIEKTPOJIUTOB.  DJIEKTPOIUTHYECKAS
nuccormanusa pactBopeHHbix BemiectB. C. Appennyc, 1. W.
MeHaeneeB 0 IpUPOLE PacTBOPOB JIIEKTPOnUTOB. Ilepexon
MOHOB B pacTBOp. I'maparanus coau u 00pa3yrolux €€ HOHOB.
OHeprus rugparaunud MoHoB. Kucnorsl U ocHoBanus. Teopun
KHUCIIOT U ocHoBaHui. Teopun Appenuyca, bpencrena-Jloypu,
JIetonuca. Posmbp  pactBOpUTENE B KHCIOTHO-OCHOBHOM
B3aumozeiicTBuu. Cuia KHUCIOPOJCOAEPKALIUX KUCIOT U €€
3aBHCHUMOCTb OT UX COCTaBa M CTpOeHMs. KHCIOTHO-OCHOBHBIE
B3aUMOJCHUCTBUS  KaK  peakuuW  IIepeHoca  IPOTOHa.
CBepXKHMCIOTBI U CBEpXOCHOBaHMS PacTBophl  crmalbix
JJIEKTPOJIUTOB. Teopust JIIEKTPOIUTUYECKON JUCCOLUALUU.
KoHncranta u creneHp AuccolUanuu Ci1aboro 3JIeKTPOJIHUTA.
3akoH paszbaBnenust OcTBaibia. BinsHue 0qJHOMMEHHBIX HOHOB
Ha JMCCOLHUAIUIO CIa0bIX 3JEKTPOIUTOB. PacTBOPHI CHIIBHBIX
NEeKTposINTOB. Kaxymiascs CTeNeHb AUCCOLMALMU CHUIIBHOTO
ANIEKTPOJINTA. AKTUBHOCTH M KOI(D(PUIMEHT aKTUBHOCTH.
Honnas cuita pactBopa. Y CII0BHOCTb pa3JeIeHUs dIEKTPOJIUTOB
Ha cuibHble u crnabble. [luccoumanuss Boasl. MoHHOE
IIPOU3BEIECHUE BOJAbl. BOMOPOIHBIN ¥  T'MAPOKCHIIBHBII
nokaszatenu Cpenbl. Maaukatopel. Metonel onpenenenus pH.
bydepHubie pactBopel. PaBHOBecHe «MOHHBIA KpUCTALT —
pactBop». PaBHOBecme HWOHOB B pacTBOpe C OCaIKOM.

IIpousBenenue pacTBOPUMOCTHU u pacTBOPUMOCTh
TPYAHOPACTBOPUMBIX IEKTPOIUTOB.
Kucnommno-ocnognule u OKUCIUmenbHo-

60ccmanogumesnbHble NPOUECcyl 6 PACMEOPAXx.
Knaccudukanuss xumuueckux peakiuif. OOMeHHbIE




peakuuu B pacTtBopax. Peakimuu HeuTpanmuzauuu. ['maponus
cosieid. MlonHble ypaBHeHUs rujaposusa. KOHCTaHTa U CTENEeHb
ruapoausa. ClOXHBIE cllydau ruaposnnsa. ['maponus conew.
IIpencraBnenust AppeHuyca u BepHepa o MexaHusme
rugaponnza. [lonsarue o6 akBakucinorax. KoHncranra u creneHs
ruaponunza. CtyneHyarsii Xapaktep ruapoausa. OOpaTuMblil U
HeoOpaTuMbIi ruposn3. bygepuslie pactBopbl. OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE IIPOLIECCHI KAaK peakuu IepeHoca
aneKTpoHa. OKHUCINTENIN U BOCCTAHOBUTENIN. Y4YacTUE BOJBI B
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHBIX ~ peakuusax. CocraBieHHUE
YPaBHEHHUH OKHUCIUTEIBHO- BOCCTAHOBHUTEIBHBIX pEaKLui,
IIPOTEKAIOIUX B  BOJHBIX pacTBOpax. Meron HMOHHO-
MOJIEKYJISIDHBIX ~ TOJypeaKLui. Tunel  OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIX peaknui. BaxHeHmue OKUCIUTENN U
BOCCTaHOBUTENN. KONMUECTBEHHBIE XapaKTEPUCTUKHU
OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX

IIEPEXO/I0B. OneKTpoaHbIE HOTEHLNAIIBI METaJIJIOB.
lanbBaHnnveckuii  3jieMeHT. BoAopoaHbIi  3yeKkTpon U
BOJOPOJHBIA HYJIb OTcYeTa MoTeHiuanoB. (CraHaapTHBIE
YCIIOBUSL U CTAHAAPTHBIA MOTEHIMAN IMOJIypeakuuu. Tabauisl
CTaHJAPTHBIX BOCCTAHOBUTEJIBHBIX IIOTEHINAJIOB.
Hcnonp3oBaHne TaOJUYHBIX TaHHBIX I OLEHKU BO3MOKHOCTH
IIPOTEKAaHUsl  OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLUIA.
OxucnuTeNnbHblE W BOCCTAHOBUTEIbHBIE CBOWCTBA BOJIBI.
JMcrponopuuoOHMpOBaHUE BELIECTB B BOJIHBIX PacTBOPAX.
OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE PAaBHOBECHS B PacTBOpax.
VYpaBuenue  Hepucra. Biumaaune pH Ha  Benmuuny
BOCCTAaHOBUTEIIBHOIO MIOTEHIMAJIA. Binsiane
KOMILJIEKCOOOpa30oBaHUs M 00pa3oBaHMA MaJIOPACTBOPHMBIX
COEIMHEHUI Ha BOCCTAHOBUTENbHbIE MOTEHIIMAIIBL. DJIEKTPOJIN3
pacTBOPOB M PACIUIaBOB. JIEKTPOJIMTUYECKOE IOJIyYEHUE
METAJIJIOB. DJIEKTPOXUMHUYECKAsi KOPPO3HsI METAJLJIOB.

OCHOBBI
KOOPAUHALMOHHOM
XHMHH

Peakyuu  Komnnekcoodpazosanus 6  60OHbBIX
pacmeopax.  AxBakomiiekcbl.  [Ipuumnbl  oOpa3oBaHUs
KOMIUIEKCHBIX ~ YacTHI] B  pacTBopax. XapaKTEpHUCTUKA
KOOPJMHAIIMOHHBIX COETMHEHUH, ux MOJIyYEHUeE,
knaccupukanus.  Kommiekcoobpa3zoBarenb W JIMTaH[BL
BHemHsis W BHYTpeHHSIE  KOOpJAMHAIIMOHHBIE  c(ephl.
KoopauHanoHHOE 4MCIIO, 3aBUCHMOCTh KOOPAMHALIMOHHOTO
yyciaa OT 3apsja MW paaumyca KOMILIEKCOOOpa3oBaTels.
PaBHOBecuss B pacTBOpax KOOPAMHAIIMOHHBIX COEAVMHEHHM.
OO0mue u cTyneH4aTble KOHCTaHTHI ycTOHYMBOCTH. OCHOBHBIE
(bakTopsl, ONpEIeNsIoNe yCTOWYMBOCTh KOOPAMHALMOHHBIX
COCIMHEHUMN, W3MEHEHUs OHHTAJIBIIUU U DHTPONUU IMpH
KoMILIeKcooOpa3oBaHuu. HomeHkiaTypa KOOpJMHALMOHHBIX
coenquHeHuil.  OObBsicHeHHMe  00pa3oBaHUSI M CTPOEHUs
KOMIUIEKCOB C IIOMOIIBIO 3JIEKTPOCTATUUECKUX MPEICTABICHUM.
KBaHTOBO-MEeXaHMUYECKHE METOJbl TPAKTOBKHM XMMHUYECKOH
CBSI3M B KOMIUIEKCHBIX COEIMHEHUAX. MEeTO ] BaJICHTHBIX CBA3EH.
BHemne- u BHyTpuopOuTanbHble KoMIUIEKChl. [loHsTHE O
TEOpUN KPUCTAJUIMUECKOTo Mojs. BzaumHoe pacronoskeHue
JUTaHJ0B W aTOMHBIX OpOMTasell KOMIUIEKCOOOpa3oBaresisi B




OKTa’pUYECKOM U TETPa’APUUYECKOM IOJIE JIMTAHIOB; SHEPTUS
paCIIECIUICHHS; CIIEKTPOXUMUYECKUI PsiJl JIMTaHI0B. BrICOKO- 1
HU3KOCIIMHOBBIE KOMILJIEKCBI. Okpacka KOMILJIEKCOB.
HckaxxeHue npaBUIbHBIX CTPYKTYp KoMIUIeKcoB. D ekt SAna-
Tennepa. IlpumeHeHne Meroja MOJICKYJISPHBIX OpOHTANICH K
KOMIUIEKCaM. MOJNEKyIsIpHbIe OpOUTAIM  OKTadAPUUICCKUX
KoMIUTeKCOB. Kommuekcbl ¢ m-cBsi3siMH. JlaTUBHBIE CBSI3M B
KoMmIuiekcax. M3oMepusi KOOpAMHAUMOHHBIX COEAUHEHUM. Psin
mparnc-BIASHUS. B3aumocss3b IIPOLIECCOB
KOMIUIEKCOOOpa3oBaHUs €  MOJIOXKCHHEM  JJIeMEHTa B
[lepuoauueckoit cucreme. XeNaTHbIM, TMOJIUXENATHBIM U
MaKpOLUKINYeCKHid 3¢ ¢eKTsl. 3HaueHHE U NPUMEHEHHE
peakiuii  KOMIUIEKCOOOpa3oBaHUS U KOOPAMHAIIMOHHBIX
COCIMHEHUH B HAyKe, TEXHUKE, OMOJIOTUN U MEUITMHE.

CTtpoeHue u cBoiicTBa
COeIUHEHUM p-2JIEeMEHTOB

Ilooepynna  z2enusa  (s2p6-snemenmeut). Oo6mas
XapaKkTepUCTHKa >JIeMeHTOB. HaxoxaeHue B mpupoae, METObI
MOJyYCHHUsI, MPUYUHBI MO PEAKIMOHHOW CIIOCOOHOCTH.
Knatpatueie coeaunenus Onaropoanbix razoB. CoeauHeHUS
KPUIITOHA U KCEHOHA CO (PTOPOM, CTPOEHUE MOJIEKYJ, CIIOCOOBI
MOJIyuYeHUsT M CBOMcTBa. Peakuusi QUCHpONOPIIMOHUPOBAHHUSL.
I'mapomus gropunoB kcernoHa. Oxcodropuabl. Kucnopomusie
COEIMHEHUS KCEHOHA, CTpoeHre MoJieKyl. CriocoObl MOTy4eHus,
cBoiicTBa. KCeHOHOBBIE KHCIIOTBI, KCEHAaThl M IEPKCEHATHI.
[TpakTHyeckoe nmpuMeHeHue 01aropoHbIX Ia30B.

Booopoo. T'anozenvt  (s2p5-anemenmor).  OO6uias
XapaKTepUCTHKA  3JIeMEHTOB. DOpMBI  HaXOXJIEHUS U
pacrnpocTpaHeHHOCTh B mpuponae. Bomopon. Ilonoxenue B
NEepUOJIMYECKOil crucTeMe, O0mIas XapaKTepUCTHKA, HM30TOIIBI,
XapaKTEePUCTHKA MOJIEKYNbI, TEepMHYecKas JHCCOIUAIIHS,
¢usnyeckue M XUMHUecKHe cBoiicTBa. JlaGopaTtopHble U
MPOMBIIIICHHBIE METOAbI Toiy4deHusi. OpTo- W mapaBOAOPO.
['uapuasl, ux Knaccuukanus, CnocoObl HOTY4YEeHHUs U CBOICTBA.
I'mopunoxkommiekcel. OOIIas XapakTEpUCTHKA BOJIOPOIHBIX
coeMHeHU HeMeTayuloB. [IpuMeHeHHe Boxopora M €ro
coenuHeHuit. dtop, xjop, 6pom, noa. OOmIas XapaKTepUCTUKaA,
nojydeHue, pu3nuecKkue U XUMMHUYECKUe cBoicTBa. M3meHeHune
OKHCIIUTEIBHOM aKTUBHOCTH B MNoarpynmne. B3ammoneincteue
rajJloreHoOB C pacTBopamu Inenodeil u Bojol. CoenuHeHHe
TaJIOTEHOB C BOJOPOJIOM, JIaOOpaTOpPHBIE W TPOMBINUICHHBIC
CcrocoObl  MOJYYEeHHs, CBOWCTBA. AcCOIMAIMs  MOJIEKYI
¢dTopoBomopona.  IlmaBukoBast — kuciora.  Dropunasl U
runpopTopunsl. Ilomydenue, 37meKTPOHOJOHOPHBIE CBOMCTBa
¢dTopun-rona. [TomyueHnue 1 CBOWCTBA MPOCTHIX U KOMIUIEKCHBIX
¢dTopuoB HemeTaioB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE U
KHACJIOTHBIE CBOWCTBAa TaJIOTEHBOJOPOJOB W WX BOJHBIX
pacTBOpoB.  XJIOPOBOAOPOAHAs,  OpOMOBOJIOpPOJHAs  H
MOJIOBOJIOPOAHAS KHCJIOTHI. BoccranoBuresnbHbie u
AIIEKTPOHOJOHOPHBIE CBOICTBA ranoreHu1-uoHoB. CoeTuHeHUs
rajoreHoB ¢ kuciopomoM. @Drtopun kuciopoaa. OKCUIbI
xjopa, Opoma,

MO0Ja; CpaBHEHME UX  YCTOMYMBOCTH, KHUCIOTHBIX U
OKHCJIMTETbHBIX CBOMCTB. Kucnoponacoaepkaiiue KHCIOTHI:




XJIODHOBATUCTAsl, XJIOpHas, OpOMHOBaTHCTas, OpomHas,
MOJHOBATasi, METa-MOJHAs, Iapa-uoaHAs, OPTO-HOJHAS; HX
comu, crnocoObl TMOJNy4YeHHs W  cBoiictBa. l3meHeHue
OKHCITUTENbHBIX CBOMCTB B PSAAY KUCIOPOJHBIX KHCIOT XJOpa,
Oopoma, woma. IlceBmorasoreHuapl (IUIMAH W Jp.).
MeXrajaoreHHbIe COSTMHEHUSI.

Xanvkozenot (s2p4-Inemenmeut). Oo1as
XapaKTepUCTHKA AJIEMEHTOB. Kucnopon. Oobmas
XapaKTepUCTHKA, CTPOCHHE MOJEKYJ, J1alopaTOpHbIE U
MPOMBINIJICHHBIE ~ CIIOCOOBI  MONY4YeHHs, (UINYECKUE U
XUMHUYECKHE CBOiicTBa, oOKcuabl. (O30H, €ro moJy4yeHue,
CTPOCHHME MOJIEKYJI, CBOMCTBA U NpuMeHeHue. ConocTaBieHue
CBOMCTB o030Ha W kucinopoja. Os3onunsl. Boma: anomanuu
(GU3NYeCKUX CBOWCTB, JAMAarpaMma COCTOSHHS, XUMHYECKHE
CBOJICTBA, OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIE
XapaKTEpUCTUKU. DJIEKTPOHOJOHOPHBIE CBOMCTBA MOJIEKYI
Boabl. Kpucrammoruapatel, uX CTPOEHHE U  CBOICTBA.
OxconueBble coenuHeHus. [lonsTHe o crnocobax OYHUCTKU
CTOYHBIX BOJ U OTXOIALIMX Ta30B B IPOMBIIUICHHOCTH.
[Tepokcu Bogopo/ia, CTPOEHUE MOJIEKYIIbI, METO/IbI TOTYYEHHUSL.
KucnotHble W OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBA.
Ilepokcuapl u ux cBoucTBa. IIpumMeHeHme kwuciopoga Ha
npaktuke. Cepa. OOmas XapakTepUCTHKa, HaXOXICHHE B
NPUPOJIE, METOMABI TONyYeHHS, (U3NUYECKHEe H XHMHUYECKHE
cpoiictBa.  CepoBomopon.  Cymbduasl, HX  THIPOIHU3.
Knaccudukanus cynb@uaoB mo HX pacTBOPUMOCTH B BOJE,
KHCJIOTaX M PacTBOpax OCHOBHBIX CYJb()UIOB; MCIOIB30BaHUE
CyTbpHUIOB B  XHUMHYECKOM aHamm3e. [lomucymnb@usl.
Coenunenus cepwl ¢ kuciopogom: okcuabl cepbi(IV) u (VI).
Kucnoponconep:xaiue kuciaotsl cepbl. CepHUCTast KUCIOTA U €€
coiu. OKUCIINTENIbHO-BOCCTAHOBUTENIbHbBIE CBOWCTBA CEPHUCTON
KHUCIIOTBI, Cylb(UTOB M mnupocyibduroB. CepHas KHCIOTAa,
NOJIy4eHHe, CTPOeHHE MOJIEKYN U cBoiicTBa. B3ammoneiictBue
CepHOH KHUCIOThI ¢ MeTaymamu. Conu cepHoil kucnotsl. Oneym
U jABycepHas  KucioTa. IloJMTHOHOBBIE  KHMCIOTBI U
NOJUTHOHATHL. THOcepHass KHUCIOTa W THOCYIb(AT HATPHUAL.
[lepokcokucnotel (HaAKUCIOTHI) cephl. llepokcucynbdarsl.
CoenuHenus cepsl ¢ ranoreHamu. @Topu cepbl. XIOPOKCUIBI
CEpBI: XJIOPUCTHIN THOHWI, XJIOPUCTBIN cynbdypuil. XiopcepHas
(xnopcynbpoHoBas) kuciora. I[IpumeHeHue cepel U ee
coenmuaeHuii.  Cenen, Temryp W moioHud.  OOmias
XapaKTepUCTHUKA 31eMeHTOB. CTEeNeHH OKUCIICHHSI, HaX0XKICHHUE
B NPUPOJE, AJUIOTpONus ceyeHa u temtypa. CeneHoBOJOpO U
TesrypoBoopot. CeneHuIbl U TeITypuasl. JIuokens cenena u
temtypa. CeneHucras M Tejulypucras KuciaoTel. CeneHarsl U
TEJITypaThl. ComnocraBnenue OKHCITUTEIBHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB COEAUHEHUN CEpbl, CEJIeHa H
tesnypa. KpaTkas XxapakTepucTHUKa MOJIOHUS M €70 COSAMHEHUI.
[IpumeHeHre uX Ha IPaKTHKE.

Iloozpynna  azoma  (s2p3-znemenmsr).  OOmas
XapaKTepUCTHKa dleMeHTOB. OTinuue azora OT JPYIrux




aeMeHToB  moarpynmbl.  A3oT. OOmias XapakTepucTHKa
JJIEMEHTa, HAXO0XJICHWE B TPUPOJE. XUMHUYECKAs CBS3b.
[Tpuuunbl uHepTHOCTH a3oTa. [Ipobnema cBsi3aHHOTO a30Ta U
nyTH ee pemeHus. JlaboparopHble ¥ IPOMBIIIJICHHbBIE CIIOCOOBI
nonyueHus: azora. CoequHEHHs a30Ta ¢ BOJIOPOJAOM. AMMHUAK,
XUMHYECKas CBSI3b M CTPOCHHE MOJICKYJBI; J1a00paTOpHbBIE H
MPOMBIIIICHHbIE CIIOCOObI monydeHus. JKuakuii aMMHuak Kak
pacTBopuUTeNb. PeakiimoHHasi CIIOCOOHOCTh aMMHUAKa, PeaKInH
OKHUCJICHUS, MPHUCOSANMHEHUS, 3aMEIlEHUs, B3aUMOJACHUCTBUE C
BOJOW M KucioraMu. I'muapatel ammuaka. Mon ammonwus,
XUMHUUYecKasi CBsi3b M cTpoeHue. Conu aMMOHHS. AMUJBI,
UMUABL, HUTpUnbl. l'uapoxcunamud. ['wapasun. ['mapatsl
rugpazuHa  u  rugpokcunamuHa.  ConM THIpasuHUS |
TUAPOKCUIIAMMOHUSA. A3HUJI0BOJOPOAHAS KHUCIOTAa. A30THCTast
KHCIIOTa W €€ IMpakTU4Yeckoe NpuMeHeHue. HUuTputel, ux
MOJIy4YeHUE U CBOMCTBA. A30THAs KHCJIOTA U €€ B3aMMOJICHCTBHE
C MeTaulaMH U HEeMEeTaJUIaMH; 3aBHUCHMOCTh OKHCIIUTEIbHBIX
CcBOMCTB OT KOHUeHTpauuu. Ilapckas Boaka. Hurpatel, mux
TEPMHUECKOE pas3JiokKeHHe. OxcoranoreHuabl asora.
[Ipumenenne a3ora u ero coeauHeHuid. Docdop. OOmas
XapakTepUCTHKa  OJJEMEHTa, HaXOoXJIEeHHWEe B  IPHUPOJE.
AmtoTponHeie  MomuM(UKAMH, WX CTPOCHUE W CBOMCTBA.
Metoasl nonyuenus: ¢ocdopa. @ochun. Mon dochonus, ero
crpykrypa. Comu  dochonus. dDochuabl MeETaIOB, UX
MOJTyuYeHue u CBOIICTBa. Oxkcupsl docdopa.
Kucnoponconepxamme xucnorel. @Docharel. Mzomomu- wu
rerepononucoenunenus (ocdopa. Coenunenus ¢ochopa ¢

raJoreHamH, 1794 THPOIIH3. OKcorajoreHu b
®ocpopaurpunxiopun. Ilpumenenne ¢dochopa u  ero
COECIMHEHU. MpibsK, CyppMa, BHUCMYT. O6mas

XapaKTEePUCTHKA 3JIEeMEHTOB. VX HaxoxJaeHue B MPHUPOE.
Bonmoponnsie coenvHeHUs, HMX TOJY4€eHUE U  CBOMCTBA.
Coenunenus ¢ Meramiamu. [lodynpoBOJIHMKOBBIE CBOMCTBA
apCeHWJ0B U  CcTHOMIOB (aHTUMOHMIOB). KucimoponHsie
coenunenus: saemeHtoB (III) u (V). 'mapokcuasl 31eMeHTOB
(IIT). Apcenutsl u a"nTUMOHMTHL. ['mapokcun cypsmbi(V) u
aHTUMOHAThl. COMOCTaBJIEHHUE CBOWCTB KHCIOT MbIIIbSIKA H
CYpbMBl CO CBOWCTBaMHM a30THOH M (OCHOPHOH KHUCIIOT.
Bucmyrarth. ComnocrapneHue OKHCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB BUCMYTAaTOB, aHTUMOHATOB,
apceHatoB, ¢ochaToB W HUTpPATOB. T[pUTATOTEHUIBI U
neHTaragoreHuabl moeimbska () u (V) u Bucmyra (III),
CrocoObl X MOJIyYEHHUs, CBOMCTBA, OTHOIICHUIO K KUCJIOTaM U
pacTBopy cynbpuaa aMMOHUS. THOKHCIOTBI W WX COJH.
[IpumeHeHne MBITIBSIKA, CYPbMBI, BACMYTa U UX COSTUHEHUH.
Iloozpynna  yznepooa  (s2p2-anemenmsr). OOmas
xapaktepuctuka. OTiIn4yue CBOWCTB yriaepoaa M KPEMHHS OT
CBOWCTB JPYT'MX O3JIEMEHTOB MOArpymmbl. Yriaepon. OOmas
XapaKTEPUCTUKA, HAXOXKACHUE B MPUPOAE. AJUIOTPOMHUS.
Crpoenne u cBoiicTBa rpadura, anmasa, kapOuna, rpadena,
¢ymnepenoB.  OCHOBBI ~ HCHONB30BaHUA  yriaepoja B
HaHOTexHoJorusx. IlonmydeHne MCKYCCTBEHHBIX —aJIMa3oB.




AKTUBHpPOBAaHHBI Yrojb, €ro aJCOpPOIIMOHHBIE CBOWCTBA.
VYrieBonopobl, KapOUIbl METaUIOB, METOJAbI MX IMOJIY4YCHUS,
KJacCu(pUKalus, 3aBUCUMOCTb CBOICTB OT  XapakTepa
XUMHUYECKON CBA3U. KHCIOpOAHBIE COEOUHEHUS YIJIEPOJA.
Okcun  yrumepoma(ll):  cTtpoeHme  MOJEKysd,  CBOMCTBA,
nabopaTopHblE W  TPOMBINUICHHBIE CHOCOOBI  TOTYYCHHUS.
I'eneparopusiii u BoasHON ra3el. Okcuna yraepoma (II) kak
BOCCTAHOBUTEINIb;  peaKUuMu mnpucoeauHeHus. KapOoHuIbI
MeTaJuIoB. YTonbHas Kuciaota u ee conu. Oxeun yriepona(lVv),
CTPOCHME MOJIEKYJBl, CBOWCTBA M METOJbI IOJIy4YEHHS,
OKHCIIUTEIbHBIE CBOMCTBAa IpPU BBICOKUX TEMIIEpaTypax.
Crpoenne kapOoHaT-uoHa. PacTBOpUMOCTb, TepMHUYECKas
YCTOWYMBOCTh W THAPOIU3YEMOCTh  KapOOHAaTOB  H
rugpokapOonaroB. CoeaWHEHHs] Yriepoja ¢ TallOTeHaMH.
®peonbl u ux cpoictBa. docren. CoeauHeHus yriaepoja c
cepoii. Cepoyrnepon. Cynbdokcun yrinepona(IV). Tuoyronbuas
KucioTa u ee conu. CoelMHEHMs yriepojaa ¢ a3oToM. JluimaH.
CuHuIbHAs KUCIIOTAa U LMaHuAbl. KOMIUIEKCHbIE COEIMHEHUS,
cojiepxalire HMaHu1-uoH. PoIaHuCTOBOIOPOIHAS KUCIIOTA U €€
conu. [lpumeHenue yriepojga U ero coeauHeHui. KpemHuii.
OO0mass xapakTepuCTHKa, HAaXOXJACHHWE B MPUPOJIE, CIOCOOBI
nonydeHusi. CTpykTypa u cBoiicTBa kKpeMHusa. Kpemuwuii kak
MOJIYIIPOBOJTHUK. Cunukatsl u AIFOMOCHJIMKATHI.
KpeMHHMIKHCIOpOAHBIA TETpa’Ap — OCHOBHAs CTPYKTypHas
rpynmna B KpUCTAIUIMYECKUX pelieTkax cuiaukaroB. [lonarue o
Pa3IMYHBIX THUMAX KPUCTALIUYECKUX PEIIETOK CHUIIMKATOB.
KBapi, ero crpykrypa u cBoiicTBa. KpeMHHEBBIE KHUCIOTHI.
Cunukarens. PactBopumoe crekino. OOmme CcBeAeHUs o
CTPOEHMH, CBOMCTBAX M MOJYUYEHUH PA3IMYHBIX BUIOB CTEKIIA U
kepamuku. Curamibel. Leonutel. BogoponHble coeanHeHUs
KpeMHus. COIOCTaBIEHNE CBOWCTB CHJIAHOB M YIJIEBOJOPOOB.
Cunmunuasl MetamwioB. KpeMHuiiopraHuueckue COEIUHEHMS.
CunukoHn. CoeMHEHUsI KPEMHHUSI C TaJlOT€HaMH, UX CBOIMCTBA,
ruaponus. PTopkpemHHEBas KkuciaoTta. Kapbun KpemHHS.
[IpruMmeHeHne KpeEMHHUS U €r0 COEAUHEHUH. |'epmaHuii, 0JI0BO,
cuHer. OOmas XapakTepUCTHKA JIIEMEHTOB, TMOJIY4YCHHE,
CBOICTBa. AJUIOTpONHBbIE MOIU(MUKAIMKU 0JI0BA. XHUMHUYECKHE
CBOICTBa repMaHus, 0JI0Ba, CBUHLIA. COETMHEHUS C BOJOPOJIOM.
CormocraBineHue uX CBOMCTB CO CBOWCTBAMH BOJOPOJIHBIX
coenuHeHU# yrnepona u kpemHus. Oxcuabsl repmanus (II) u
(IV).  ComeobpazHbie  OKCHABI  CBUHIA. | MIAPOKCHIBI
repmanusi(1l), omosa(1l) u ceuana(Il), ux momyueHue u CBOMCTRA.
I'unpokcunpt  repmanusa(IV), omoBa(IV) wu  cBunna(IV).
OnoBsiHHBIE KUCTOTHI (0- U B-popMbl). ['epMaHaThl, cTaHHATHI U
IIOMOAaThl, WX CBOWCTBAa. [aloOTeHHWABl TepMaHus, OJIOBa,
ceunna. ['maponu3. Cynbhuasl repMaHus, OJI0Ba M CBHUHIIA.
[Momucynsdunpl. Tuocomu. ComocTaBieHHe YCTOWYHUBOCTH,
KHCJIOTHO-OCHOBHBIX CBOMCTB u OKUCITUTENBHO-
BOCCTAHOBUTEIBHON aKTUBHOCTH COEIMHEHUN

repMaHusi, 0JioBa, CBHHIIA. [IprMeHeHue MpOCThIX BEUIECTB U
COEIMHEHUH.




Iloozpynna oopa (s2p1-2nemenmut). O6mas
XapaKTepUCTHKA dJIeMEHTOB. HaxoxeHre B MPUPOJIE, CIIOCOOBI
nonyueHusi. Otiauure 0opa v aNIOMUHUS OT APYTUX 3JIEMEHTOB
noArpymnmnsl. bop kak npocroe BemecTso. XUMUYECKUE CBOKCTBA
6opa. Coenunenust 6opa. CoenHEeHHS 00pa C BOJOPOIOM, MX
MOJIy4YeHUE U CBOMCTBA. XMMHUYECKas CBS3b B ruapuiax oopa.
Coenunenus ¢ Merauiamu. Oxcupa Oopa. BopHBIE KHCIIOTHI.
bopazon. IIpumenenue 6opa U e€ro CoenUHEHUH. AIFOMHHHIA.
Amomorepmusi.  Okcuja —~— aJlOMUHMSI, €ro  CBOWMCTBA U
npuMmeHenne. [lomydeHne MOHOKPHCTAUIOB candupoB U
pyouHoB. 'mapokcuy amomMuHMs. AJIFOMHHATHL. ['anoreHupbl.
Anromocminkatel. OOIIas XapakTepUCTUKa COJIeH alOMUHMS,
ux pactBopuMocTh. ['maponu3. KomrmiekcHble COEAMHEHHUS.
Ksacupl. T'mapun amomMuHuS. AJTIOMOTHIPUIBI METAJUIOB.
Kapbun, wnutpua, cyodtopun amomunus. Ilpumenenue
AJIFIOMUHUS U ero coequHenui. ['amnui, nuaui, Tamaui. Oommas
XapakTepuCTHKa dJeMEeHTOB. HaxoxaeHue B MpHUPOJE,
crocoObl  monydeHusi. CormocTaBleHUE CBOMCTB
AJIEMEHTOB co cBoiicTBamu amtoMuHus. Coenunenus tawmusi(l).
[IpumMeneHue rajuvs, UHIUs, TAJUIASI U UX CO €IMHEHUN.

CrtpoeHue u cBOliCTBa
coeUHEeHHii s-, d- u f-
3J1eMEHTOB

H]enounvie u wenounozemenvhvie memaninnt (sl u s2-
anemenmet). O0IAs XapaKTepucTHKa s-3JeMeHToB. Lllenouynsie
U 1IeJI0YHO3eMeNbHbIE MeTaibl. CTpoeHue 3IEKTPOHHBIX
000JI0UY€K aTOMOB, TOTEHIMAIbl HWOHU3AIMH, CPOJCTBO K
anekTpony. IIpocTeie BelecTBa, BOCCTAaHOBUTEIBHBIE CBOMCTBA.
B3aunmogeiicteue ¢ Bonoi. Bogoponnsie coennHenus. MloHHbIE
rUApUIbl. POllb 1IETOYHBIX U IIETOYHO3EMENIbHBIX METANIOB B
crabmmm3anuu nona H™. B3aumoneiicTBe HOHHBIX THAPUIOB C
BOOM. OKCHIBI IIENOYHBIX METAJUIOB, (DOPMBI, YCTOMYHUBOCTbD,
XUMHYECKHE CBOWCTBA OKCHAOB. Ilepokcuapl, CynepoKCHIBI,
O030HUBl IIENOYHBIX MeTauioB. OKCHUIBI W TMEPOKCHUJIBI
HIeJIOYHO3eMENbHBIX MeTailioB. [lomydyeHue kucnopona udepes
MEPOKCHUT Oapusi. I'uapokcuibr LIEJTOYHBIX u
mIeJIOYHO3eMeNbHBIX ~ MeTaioB.  Illenoun.  OcoOeHHOCTH
rujipokcuaa 6epusnud. JluaronansHoe cxonactBo Be u Al. Conu
MIEJIOYHBIX METAUIOB, UX PACTBOPUMOCTh. [ mapaTaius HOHOB
HIeNTOYHBIX MeTasuIoB. [ToHsATHE 00 OTpUIIaTEeTHHON THAPATAIIIH.
IIpyurHBl OTCYTCTBHSI OJIHO3APSAIHBIX HOHOB 3JIeMEHTOB I
rpynmnsl B BOAHOM pactBope. Conm 1IelI0YHO3EMENbHBIX
METaJUIOB, UX PACTBOPUMOCTD U THUPOJIH3.

Oowan Xapakmepucmuka d-anemenmos.
DneKkTpoHHble KOoH(purypanuu atoMoB. (Oco0oe€ MOJ0KEeHHE
ckanus u nuHka. [Togrpynmna ckanaus. O01mas xapakTeprucTuKa
AJIEMEHTOB, HAXOXKJEHUE UX B IPHUPOAE U norydeHue. OTauane
CBOMCTB CKaH/IUs OT CBOMCTB OCTaJIbHBIX 3JIEMEHTOB MOIPYIIIIbI
1 X OJIM30CTh K CBOMCTBaM JaHTaHOWIOB. [loarpyrmma TuTaHa.
OO01mas xapakTepuCcTHKa SJIEMEHTOB, HAXOXK/IEHUE UX B IPUPOJIC
1 nostydenue. OKcuabl U THAPOKCHIbI. COETMHEHNS ¢ HU3ILHUMHU
cTeneHsaMH okucieHusi. [IpuMeHeHne NpOCThIX BEIIECTB U
COEIMHEHU.

Oxkcua tutana(IV), conu okcoruranara. CoeJuHEHUsI TUTaHA C




ranoreHamu. [loarpynma Banamusi. OOmias XapaKTepHUCTHKA
JJIEMEHTOB, HAXOXJEHHE HUX B MPUPOJE U IIOJIy4YECHHE.
Coenunenus snemMeHToB co creneHsmu okucienus (1), (IID),
(IV), criocoObl MX MOyYSHHs ¥ CBOMCTBA; KUCIOTHO-OCHOBHBIC
CBOICTBa OKCHJOB M TUIPOKCHUIIOB; coyid. [amoreHuapl u
okcorasorenuabl  3nemeHToB (IV) u (V), ux cBoiicTBa,
XUMHUYEcKass  CBsi3b. BaHajmaTel, HHOOAThl, TaHTANATHI.
IIpuMeHeHHne NPOCTBIX BelECTB M coeauHeHuil. Iloarpymma
xpoma. OOmiasi xapakTepuCTHKa SJIEMEHTOB, HAXOXICHHE B
npupo/e, noinydenue u coiictsa. Coenunenns xpoma(Il) u (I11).
KHCOTHO-OCHOBHBI ~ XapakTep OKCHUAOB U TUAPOKCUIIOB
xpoma(Il) un (III). Comm xpoma(Ill), kBacubl, XPOMHUTHI.
Kommekcusie coenunenus xpoma(lll), ux crpoenue, nsomepus.
Oxkcua xpoma(VI). XpomMoBbI€ KUCTOTHI, XpOMaThI, TUXPOMATHI,
UX B3aMMHBIE MEPeX0/ibl. XJIOPUCTHIN XPOMHUII, XJIOPOXPOMOBAs
kuciaota. [lepokcua xpoma U EpPOKCOXPOMAThl, UX CBOICTBA U
crocoObl monydeHusa. KpaTkue cBeneHUST O COEIUHEHHSIX
momubnena(VI) u  Bombgppama(VI);  KHCIOTHO-OCHOBHBIH
XapakTep OKCHJIOB M TUIPOKCHUIOB; MOJUOAEHOBas H
BOoNb(paMoBasi  KUCJIOTBI W WX conmd. M3omomm- w
reTepPOIOIMKUCIOTH U X coyd. [[ppuMeHeHne MpOCThIX BEIIECTB
u coeauaeHnid. [loarpymnma mapranma. O0mas xapakTeprucTuKa
AJIEMEHTOB, HaXOXKICHHUE B MPUPOJIC, IMOJYYCHHUE M CBOICTBA.
Coenaunenus mapranua(ll),

(III) u (IV). KucnoTHO-OCHOBHBIM XapakTep OKCHUIOB U
ruapokcuaoB. Comm  mapranma. Oxcup  wapranna  (IV).
CoenuHenus maprauma(VI). Okcua mapranna(VIl),
MapraHioBas KHCJIOTa U IepMaHraHatbl. OKHCIUTENbHO-
BOCCTAHOBUTENIbHBIE CBOWCTBA COEJWHEHUIN Maprasia, ux
3aBHCHUMOCTb OT CTENEHU OKHUCIEHHs ayieMeHTa W pH cpensl.
Kpatkas xapakrepuctuka peaus(Ill), (IV) u (VI). Coenunenus
penusi(VII). Oxcunpl, peHueBas KUCII0Ta, eppeHaThl, PTOPHIbI
peHusi. OKHCTUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA PEHHS B
pa3IMyYHBIX CTENeHsX OkucieHus. I[IpumeHeHne Maprasua,
peHus 1 ux coeuHeHuit. CemencTBo Xxene3a v aTuHbl. Oomas
XapaKTepUCTHKA d3JEMEHTOB. JleleHue Ha NOATPYNNBI U
cemeiictBa. CemeiictBo kene3a. OOmias XapakTepUCTHKA
AIIEMEHTOB, HAaXOXXICHHWE B NPUPOZAE, CIIOCOOBI MOJyYECHHUS.
Uyryn u crans. Oxcunbl u runpokcuasl skenesa(ll), comu u
KOMIUIeKCHbIEe coequHenus kene3a(ll). Oxcuapl 1 THIPOKCHUIBI
xene3a(lll), kobanpra(lll), Hukens(Il), ux conu U KOMITIEKCHBIE
coequnenusi. Coenunenus xeneza (VI), depparsl u ux
cBoiicTBa. [IpuMeHeHHEe 5SJIEMEHTOB M HMX COCIUHEHUU.
[TnatuHoBBIe MeTayuibl. OOIIas XapaKTEPUCTHKA 3JIEMEHTOB,
HaxoXxjaeHue B mpupoze. lloHsTue o Meromax paseneHus
anemenToB. ['unpokcunsl namnaausi(1l), mmatuasl(ll) u (IV), ux
cBorictBa. Oxcuzasl pyrenus(VII) u ocmusa(VIII). Baxueimme
COEIMHEHUS IATUHOBBIX METAJJIOB, UX MOJIYYEHHE U CBOMCTBA.
[IpumeHeHne mpOCThIX BewEeCTB W coeauHeHuil. [loarpymmsl
Mean W muHKa. [loarpymma memu.

OO01mass xapakTepUCTHKa 3JIEMEHTOB, HAXOXJACHUE B MPHUPOJE,
crocoObl monyuenus. Coemunenus memau(l) u (1), oxcumpl,




TUAPOKCHUIBI, COIM M KOMILIEKCHbIE coequHeHus. CoeTnHEHNs
cepeopa(l), okcuag u ero CBOMCTBA, HUTPATHI, TaJOTCHUJIBI.
dororpaguueckuii  mpolecc  MOJIyYeHHUS  YepHO-OelsbIX
nzoOpaxenuit.  KommnekcHeie — coemuuenust  cepebpa(l).
Coenunenus 3omota(l) u (III). ITpumeHeHne TPOCTHIX BEIIECTB
u coenuHenud. [loarpymma mmuka. OOmias XapaKTepHCTHKa
AJIEMEHTOB, HaXOXIEHUE B MPUPOJIE, MOJIYyYECHUE U CBOKCTBA.
Oxkcuapl W TUOPOKCHUIBI IIMHKA; COJH, HUX pPacTBOPUMOCTb,
TUAPOJIN3, CBOWCTBA; KOMIUIEKCHBbIE coeMHEeHUs. COeIMHEHHUs
pryru(l), IIOJIy4EHHE, YCTOWYUBOCTH u peakuuu
JTUCIIPONOPIIMOHUPOBAHUS; OKCH Bl U conu pTyTU(I), Kamomens.
AMujHble coequHeHus pTyTy. [IpMeHeHne TpoCThIX BEIIECTB
U COeIMHEHUN.

Cmpoenue u ceoiicmea coeOuHeHUl f-I1eMeHmos.
Jlantanunel. OOIIas XapaKTePUCTHKA DJIEMEHTOB, CTEICHH
OKHCJIEHUS, HaXOXJeHUE B mpupoje. VI3MeHeHne XUMUYEeCKUX
CBOMCTB C BO3pacTaHUEM NOPSAKOBOro Homepa. I[IpuumHbl
CXOJICTBAa CBOWCTB JIAHTAHOWJOB. YwyacTue f-opOuTanei B
o0pa3oBaHUMN XUMHUYECKHUX CBsI3€l; BBICOKHE
KOOpJMHAIIMOHHBIE  4ucia  3JeMeHTOB. llepuoanuHocTb
M3MEHEHUS] XapaKTEPHbIX CTENEeHEeN OKucieHUus. Pu3nueckue u
XUMHYECKHE CBOMCTBA JIAHTAHOMJIOB, UX IIOJIOKEHUE B PALY
HanpspkeHuid. Coemunenus JnaHtaHounoB(III). Oxcumger u
TUAPOKCUABI, CTIOCOOBI UX Mody4deHus. V3MeHeHue CBOICTB C
BO3pacTaHMEM MOPsIKOBOro Homepa. OOmas XapakTepucTHKa
conedt, runponu3. Coemgunenust esponus(Il), wurrepous(ll),
camapua(ll), tymua(Il), neommma(ll), ux oOKUCAUTENHHO-
BOCCTAHOBUTEJIBHBIE  CBOWCTBA.  XapakTep THIPOKCUIOB,
CXOACTBO C COEAMHEHUSMH IIEIOYHO3EMEIbHBIX METAJJIOB.
Coemunenuss  uepusa(IV), mpaszeoguma(lV),  TepOus(IV),
Heonuma(IV), mucrposusa(IV), ux OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. CXOJCTBO XUMHYECKUX CBONCTB
uepus(IV) co croiictBamu MpKoHUs, rapHus 1 Topus. [ToHsTHE
0 crnocobax  pa3feneHuss  JAHTAHOUJAOB, IPUMEHEHUE
JAHTAHOUJIOB M HX COCIMHEHMH. AKTHMHOMIBI (aKTHUHUIBI).
Kpartkue cBeneHust 00 UCTOpUM OTKPBITHA 3ieMeHToB. OO61mas
XapaKTepUCTHKA 3JIEMEHTOB, 3JEKTPOHHOE CTPOEHUE aTOMOB,
COMOCTAaBJIEHHE C  JJIEKTPOHHBIM  CTPOEHHMEM  aTOMOB

JIAaHTAHOMIOB. N3menenue XUMHYECKUX CBOWCTB c
BO3pacTaHHEM MOPSIKOBOTO HOMepa. Ydactue f-opOuTaneil B
obOpa3oBaHUM XAMHYECKUX CBsI3CH, BBICOKUE

KOOpJAMHALIMOHHBIE YHCIa aTOMOB. AKTHHOUIHOE CXKaTHE.
bmm3ocTte CBOWCTB TOpHS, MPOTAKTUHHSA, ypaHa B BBICIIEH
CTEIIEHH OKHUCIIEHUS K cBoMcTBaM d-aneMeHToB [V, V u VIrpynn
AJIEMEHTOB COOTBETCTBEHHO. [IprMeHEeHHEe aKTMHOMIOB M HX
COCIMHECHUM.

Tenoenyuu pazeumus cO6PeMeHHOU HEOPZAHUYECKOU
Xxumuu. OOIME TEHICHLUUU DPa3BUTHA COBPEMEHHOW XHMHHU.
OcHOBHBIE HampaBlieHUs1 pa3BuTus xumuu B XXI Beke.
KoMmnploTepHoe MOJENMpPOBAaHUE MOJEKYT (MOJIEKYJISApPHBIN
IW3aiiH) ©W  XUMHUYeCKUx  peaknuil.  Heopranmueckoe
MaTtepuanoseneHue. Hanoxumus u HaHomarepuanbl. CuHTE3




GyIIepeHoB U HAHOTPYOOK.

Hucnepcubie  cuctembl. Komtouasl.  JlucnepcHbie
cuctembl. Knaccudukarus qucnepcHsix cucrem. CycneH3uu u
AMYJIbCHUU. Konnounaneie pacTBOPBI. VYcroiunBoCTh
KOJUIOUJIHBIX pacTBOpoB. CTpoeHHE KOJUIOMTHOM YaCTUIIBI U
Munessl. JInopunbHbie U TMOPOOHBIE KOJIOUBL. 301U U TEIH.
[lentuzanusi, Koaryssus, CEAUMEHTAIUs KOJIJIOUIOB.

Kpumepuu dhopmuposanusa ouenok (oueHueanus) ycmHuozo onpoca
VYCTHBIM Onpoc SBISETCA OAHMM M3 OCHOBHBIX CIOCOOOB yu€Ta 3HaHMM oOydaromerocst Io
mucuuruinHe «OO0miast 1 HeopraHuyeckast XUMUs». Pa3BEpHYTHIN OTBET CTYACHTA JOJDKEH MPECTABIIATh
co00# CBSI3HOE, JJOIMUYECKH TOCIIEeI0BATEIbHOE COOOLICHUE HA 3aJaHHYI0 TEMY, [T0OKa3bIBaTh €r0 yMEHUE
MPUMEHSTH ONPEACTICHHUS.
B pezynomame ycmnozo onpoca 3nanus, 00y4arouecoca OUeHuearomcs no cieoylouieil wkae:
Oann, CTaBUTCSI, €CIIH 00yJaIOLIUIiCS:

1) monHO u3naraer U3y4eHHbIH MaTepua, 1a¢T MPaBUIbHOE OIPEEICHHOE SKOHOMUUECKUX
MIOHSTHIA;

2) oOHapy)XHBaeT IOHMMaHUE MaTepHraja, MOXeT 000CHOBATh CBOU CYXKICHUS, IPUMEHUTh
3HaHUS Ha IPAKTUKE, IPUBECTH HEOOXOTUMBIE IPUMEPHI HE TOIBKO M0 YUeOHHKY, HO U
CaMOCTOSITEIIbHO COCTaBIICHHBIE;

3) wu3naraet MaTepua MocIe0BaTEIbHO U IPABUIBLHO C TOYKHU 3PEHUSI HOPM JINTEPATYPHOTO
A3bIKA.

Oanna, CTaBUTCS, €ClIi 00y4YarOLUICS 1a€T OTBET, YIOBJIECTBOPSIOIINNA TEM K€
TpeGoBaHUAM, YTO U Juis Oama «1», Ho gomyckaer 1-2 omMOKH, KOTOpPBIE CaM K€ MCIIpaBisieT, u 1-2
HE0YETa B MOCJIE0OBATEILHOCTH U SI3bIKOBOM O(OPMIIEHUH H3JIaraeMoro.

Oanna, CTaBUTCS, €CIM 00yJaroImuiics oOHapyKUBAET 3HAHUE U TOHUMaHHE OCHOBHBIX
MOJ0KEHUH JaHHOI TEMBI, HO:

1) wu3naraet mMatepuai HEMOJIHO U JONYCKAaeT HETOYHOCTH B OIPE/IeIEHUH OHATHH;

2) He yMeeT JOCTaTOYHO ITyOOKO M J0Ka3aTeIbHO 000CHOBATh CBOU CYX/IEHHUS U IIPUBECTU
CBOU IPUMEPBHI;

3) wu3naraet MaTepuai HEMOCIEA0BATEIbHO U IOMYCKAET OIIMOKHU B SI3bIKOBOM 0(hOpMIIEHUU
U3J1araeMoro.

0 6annoe, craButcs, eciu 00y4JaroIuiics oOHApYKUBACT HE3HAHKUE OOJIbIIEH YacTh

COOTBETCTBYIOLIETO pa3/ieia U3yyaeMoro MaTepuana, JoryckaeT oMKy B GopMyTUpOBKE.

bamier « », «_ », « » MOTYT CTaBUTHCS HE TOJIBKO 32 €IMHOBPEMEHHBII OTBET, HO H

3a paccpelOTOYEHHBIH BO BpEMEHH, T.€. 332 CYMMY OTBETOB, JAHHBIX CTYIEHTOM Ha MPOTSKEHUH 3aHATHS

5.1.2. Quenounvie mamepuanvl 0Jisl CAMOCMOAMENbHOL PAbomul odyuarouiezocs (munogvle
3adauu)( konmpoaupyemote komnemenyuu IIK-16u I1K-18): (KOTn4ecTBO 3aJaHUN
nosectu B PITJ] muaumym no 10.(npu Hanuuuu 3anay B PI1J1)

[lepeueHs THMOBBIX 3a7ad JUIS CaMOCTOSATEIBHOW paboOThl C(HOPMHpPOBAH B COOTBETCTBHUHU C

TEMAaTUKOH MPAKTUYSCKUX 3aHIATHH 1O TUCIUIUIHHE «OO0IIast 1 HeOpraHWuIeCKas XHMHUS

Ne

paziena BOHpOCI)I, BBIHOCHUMBIC Ha CAMOCTOATEIIbHOC H3YUCHUC

[Ipenmer m 3amaun xuMuu. MeCTO XMMHUHM B CHUCTEME €CTECTBEHHBIX HayK. OCHOBHBIE
3a/1aud COBPEMEHHOW HEOpraHudecko Xumuu. COBpEMEHHbIE HAIpPaBICHUS Pa3BUTHUSA
XUMUYECKON HAyKH. XUMHUecKas popMa ABHKEHUS MAaTEPUH. XUMHUS KaK CHCTeMa 3HAHHUMI
0 BEIIECTBaX — UX COCTaBE, CTPOCHUH U XUMUYECKOMN CBS3H.




Merannuueckas CBsi3b. JJEKTPOHHOE cTpoeHue MetaiioB ¢ nosunuu MO JIKAO.
BasieHTHBIE JIEKTPOHBI, JIEKTPOHHBI ras3.

Hucnepcuble cucremsl. Kommouasl. /ucnepcusie cucremsl. Kiaccudukanus aucnepcHsix
cucreM. CycrnieH3uu U 3Myibcuu. KosmonHbele pacTBOpBL. Y CTOWYMBOCTD KOJIJIOWIHBIX
pactBopoB. CTpoeHHE KOJJIOMJHOM YacTUIbl U MuULe/UIbl. JlnoguiabHble U 1HOPOOHBIE
KoJutouibl. 3oau U renu. Ilentuszanus, koaryasuus, ceIMMEHTAIUs KOJIJIOU0B.

Bonopon. O6mas xapakreprctruka Bogopoa. [lonoxkeHnre ero B NepuoIudecKoi cucTeMe.
Crpoenue aroma. BajgeHTHOCTb M CTENEHb OKHUCIEHUS aTOMOB BOJOpOJAA. XapakTep
XUMHUYECKOHN CBSI3U B €r0 coeAMHEHUAX. Du3nuecKkue U XMMUYECKHE CBOICTBA BOJOPOJIa.
Bomopon kak BoccranoBuTeNb. B3anMoaelicTBre BOAOpOa ¢ MeTallIaMi U HEMeTaJlJIaMu.
Crioco0b1  monydeHus: cBOOOAHOTO Boaopoaa. l'mapuapl. Tumbl TUAPUAOB: HOHHBIE,
KOBAJICHTHBIE, TOJUMEpHbIE, HecTexuomerpuueckue. Ilepokcua Bomopona. CrtpoeHue
Mosiekynbl. Ilomyuenue. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA B PA3JIMYHBIX
cpenax.

O6mas xapakrepuctuka snemeHToB [IB rpymmel. Ctpoenue aromoB. Pusnueckue u
XUMHYECKHE CBOMCTBAa NPOCTBIX BemiecTB. OTHOLIEHHE K KUCIOPOLY, BOJE, KHCIOTaM,
nienoyaM. Amanbrambel. Mepbl MPeIOCTOPOXKHOCTU MpH padoTe co pTyThio. CrocoObl
nonydyeHus metramwioB. IIpumenenne meramioB. Okcuasl nuHka U kaamus (II). Oxcuabr
prytu (1, IT). CoiicTBa. OTHOIIEHHE K BOJAE, KUCIOTaM, Iiesiodam. [[puHIHIBI MOTydeHusI.
I'mppokcunel nueka u kagmus (II). KucnorHo-ocHoBHBIE cBoOlicTBa. OTHOLIEHUE K BOJE,
KHCII0TaM, 1ienoyam. [IpuHIuns! nomyyeHus.




O6mas xapakrepuctuka snemeHToB VIIB rpynmsl. Ctpoenue aromoB. ®dusnueckue u
XUMHUYECKHE CBOMCTBAa MPOCTHIX BemiecTB. OTHOLIEHHE K KUCIOPOIY, BOJE, KHCIOTaM,
nienouaM. CriocoOsl momyuyenusi. Oxcuabl mapranma (11, III, TV, VII). YcroiuuBocTs,
KHCJIOTHO-OCHOBHbBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEINIbHBIE CBOKCTBA. OTHOLIEHHE K BOJE,
KHcaoTaM, menodaM. [Ipunnunel noayyenus. Oxcnael Texnenus u penus (VII). Kucinorno-
ocHoBHBIE cBoWcTBa. ['mapokcuasl mapranna (I, I, IV, VII). YcrolunBocTh, KUCIOTHO-
6 OCHOBHBIE M OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA. [IpUHIUIIBI TONy4YEHHUS.
I'mpapoxcunpr TexHenus u penus (VII). Comm wmapranma (II). Kpucrammormapatsl.
Kommekcubie coenunenusi. CporictBa. Conu mapranua (I, IV). Coau mapranua (VI).
Manranatel. ['mpponu3. OKUCIMTENHEHO-BOCCTAHOBUTEIbHBIE CBOMcTBa. [IpUHITUIIBI
nonydenusi. Commu wMapranma (VII). Ilepmanranatel.  OKHCIMTENbHBIE CBOMCTBA
NepMaHraHaTa B KHCIIOH, IeIOUHOM 1 HeUTpanpHOU cpenax. [IpuHIUIBI HOoTy4YeHus.

Tekywmas camocrositesibHas padora (CPC)

Tekymass camoctosiTesnibHasi pabora mo gucuuiuimHe «OOmas W HEopraHUYecKas XUMUS,
HampaBlieHHAsl HAa YIUIyOJIeHWEe U 3aKpeIuieHHe 3HAHUM CTy/IeHTa, HAa Pa3BUTHE MPAKTUYECKUX YMEHHIA,
BKJIFOYAET B ceOsI CIIeyIONINEe BUIBI padoT:

- paboTa ¢ JeKIIMOHHBIM MaTEpUAIIOM;

- MOITOTOBKA K MPAKTUICCKUM 3aHSATHSIM;

- IOATOTOBKA K TaOOPaTOpHBIM padoTam;

- I3YYCHHE TeM, BEIHECCHHBIX HA CAMOCTOSITEIILHYIO TPOPAOOTKY;

- BBITMIOJTHEHUE UHIUBUAYAIbHBIX JOMAIIHUX 3a/IaHHIA;

- TOATOTOBKA K CAMOCTOSTEIBHBIM U KOHTPOJIBHBIM paboTam;

- IOATOTOBKA K DK3aMEHY.

Teopueckast npo6JIeMHO-OpPHEHTHPOBAHHAA caMocTosATeabHas padora (TCP)

TBopueckas npoOIeMHO-OpPUEHTUPOBAaHHAsI CAaMOCTOATENbHAs paboTa o aucuumuinHe «O0mas u
HEOpraHuyecKas XMUMHUs», HalpaBieHHAasl Ha pa3BUTHE UHTEUIEKTYaJIbHbIX YMEHUH, OOIIEKYIbTYPHBIX U
npoeCCUOHATBHBIX KOMIIETEHIIUN, Pa3BUTHE TBOPYECKOTO MBINIUICHUS Y CTYACHTOB, BKJIIOYaeT B cels
CJIEYIOIINE BUJIBI pa0OT MO OCHOBHBIM MPOOIEMaM Kypca:

- TIOUCK, aHaJI3, CTPYKTYpUpOBaHKEe HH(OpMALIUHY;

- BBIIIOJTHEHUE PACUETHBIX PadOT, 00paboTKa M aHAIU3 JAHHBIX;

- peleHne 3a/1a4 MOBBILICHHOH CII0KHOCTH, B TOM YHCJI€ KOMIUIEKCHBIX U OJIMMIINAIHBIX 33/1a4;

- y4acTHE B OJIUMITHAIAX TI0 XUMHUH (TIPODHUIIB).

Coaep:xaHnue caMOCTOAATEJIbHON PA6OTHI CTYIEHTOB MO IMCHHUIIJIMHE

Tembt unoueudyanbHbIX OOMAUIHUX 3A0AHULL

1. Pacuert 1o xummueckuMm  (GopMynaM M yYpaBHEHHMSIM ~C  HCIIOJIb30BaHHUEM
CTEXMOMETPUUYECKHUX 3aKOHOB

2. CocraBiieHne 3JEKTPOHHBIX (OPMYyN aTOMOB, OINpEAeNiEHUE BaJICHTHBIX 3JEKTPOHOB,
XapaKTePUCTHKA COCTOSIHHSI SJICKTPOHOB B aTOME IMPU TOMOIIHM HaOOpa KBAaHTOBBIX YUCEIL.

3. Onncanve XMMHYECKHUX CBSI3€M B MOJIEKYJIax C Mcnosib3oBaHueM metonoB BC u MO,
OMMCaHUE CTPOEHUS KOMIUIEKCHBIX COeIMHEeHHH ¢ ucnoiab3oBanrem TKII.




4. Pacuet TermmoBbIx 3¢ (heKTOB peakinii, pacueT H3MEHEHH YHTPONHH U SHepruu [ mb0ca npu
IIPOTEKAHNUU PEAKIIMM.

5. Onucanue COCTOSIHMS XMMHMYECKOTO pPaBHOBECHS C HCHOJb30BaHMEM mpuHuuna Jle
[laTenbe, pacyeT KOHCTAaHTHI PABHOBECHSI.

6. Pacuer ckopocTH peakuuMud Ha OCHOBE 3aKOHA JICHCTBYIOIIMX MAacC, XapaKTepPHCTUKA
BIIUSTHUS BHEIIHUX YCJIIOBUW HA CKOPOCTh PEAKIUU.

7. Pacyer koHueHTpanuu pacTBOpOB (6 CHOCOOOB BBIPAKEHHSI KOHIICHTpAIMHU), pacyer
JaBIICHUs] Tapa, TEMIepaTyp KHUIECHHS W 3aTBEpJACBaHMS, OCMOTHYECKOTO JaBJIICHUS DPAaCTBOPOB
ANEKTPOJIIUTOB U HEIJIEKTPOIHUTOB.

8. CocraBneHne ypaBHEHUN MOHOOOMEHHBIX pEaKLUil, TUAPOSIN3a COJEH; pacyeT KOHCTAHT
JUCCOITMAIIMN U THIPOJIN3a.

0. CocraBieHHe CXEeM TaJIbBaHWYECKHX JJieMeHToB, pacuer wux JJIC; pacders c
HCIIOJIb30BAaHUEM 3aKOHOB JICKTPOJIN3a; 0OBSICHEHUE ITPOLIECCOB ANEKTPOXUMUUECKON KOPPO3HH.

10. W3ydyeHrne OCHOBHBIX JTAOOPATOPHBIX M IMPOMBIIIICHHBIX METOJIOB IOJYYCHHUS TPOCTHIX
BEIIECTB 3JIEMEHTOB TUIaBHBIX U M0O0uHbIX oarpynn [1C.

11. Pacuer coneprkaHus 3JI€MEHTOB B MHUHEpaiax; BJaJeHHE WHPOpMAIUeili 00 HM30TOMHOM
COCTaBE DJIEMEHTOB.

12. OObsicHeHHE 3aKOHOMEPHOCTEH HW3MEHEHUS CBOMCTB aTOMOB M TPOCTHIX BEIIECTB B
rpynnax, oObsICHEHHE XapaKTepa U MPUYUH MPOSBICHUS MEPUOJINYHOCTH U aHAJIOTHH CBOWCTB.

13. OOBsicHEeHHE COCTOSHUS XMUMHUYECKHUX CBSI3ed B MOJICKYJIaX M MOHAX W BIUSHHUS HUX Ha
CBOICTBA BEIIECTB.

14. 3HaHWE 3aKOHOMEPHOCTEH  W3MCHEHHUS  KHCIOTHO-OCHOBHBIX M  OKHCJIHMTEIBHO-

BOCCTAHOBUTEJIBHBIX CBOMCTB B PsJaX OJHOTHUITHBIX OKCHIOB M THAPOKCHJIOB, OMHAPHBIX COCAMHCHHH,
coJiel, KOMITJIEKCHBIX COeIMHECHHI.

15. 3HaHUE OCHOBHBIX NPUHIMUIIOB MOJYYEHUS W TNPUMEHEHHUS BAXKHEHIIMX COEIUHEHUN
DJIEMEHTOB.

Temul, 6blHOCUMBIE HA CAMOCHOAMENbHYIO NPOPAOOMKY

- OCHOBHbIE TIOHATUS XUMHUHU. ['a30Bble 3akOHBL. MeTOAbl OINpENEeNeHUs] AaTOMHBIX H
MOJICKYJISIPHBIX Macc.

- Knnaccsl HeOpraHMuecKuX COeMHEHHI.

- XapaKTepI/ICTI/IKa BJ'IGMCHTapHI)IX HJaCTull, COCTaBJIAIOIIHUX aTOM. COCTaB ;U:[pa, HU30TOIIbI,
sIIEPHBIE pEaKINH, PaIu0aKTUBHOCTb

- Al’”pel"aTHI)Ie COCTOAHHUA BEUIECTBA C HOBI/IHI/II\/JI XUMHUYCCKUX CBSI3€I>1 Me>1<)1y €ro 4yacTuunamm.
Kpucrannuueckast u amopdHasi CTpyKTypbl TBEpIOTo cocTosiHus. Kinaccudukamusi KpucTaaioB MO TUITY
XHMH‘IeCKOfI CBs3H MC)K)Iy qJacTUuamMm. ﬂeq)eKTHOCTI) 1 HCIIOCTOSHCTBO COCTaBa TBep)II)IX BCIIICCTB

- O0mue cBeIeHUs 0 TEOPHSIX KUCIOT U OCHOBaHUH

- Koppo3us meTtamios, criocoObl 3aUTHl METAJIJIOB OT KOPPO3UHU

- [IpuMeHeHre TPOCThIX U CI0KHBIX COEIUHEHUN P-3JIEMEHTOB.

- briaropoanbie a3l

- JloMeHHBI# crioco0 Moay4YeHus 4yryHa; ClIocoObI Iepe/iena YyryHa B CTalb.

- HpI/IMeHeHI/Ie INIATUHOBBIX MCTAJIJIOB U UX CO@)IHHGHHﬁ.

Memoouueckue pekomenoayuu no Hanucanuio pepepama

Peghepam — TpOAYKT CaMOCTOSITETIBHOM pabOTHI CTYAEHTa, MPEICTaBIAIOIIMNA COOOM KpaTkoe
W3JIOKEHUE B IMMCBMEHHOM BHJIE€ IOJIYYEHHBIX PE3YJIbTAaTOB TEOPETUYECKOIO aHAIM3a OIpPEAEIICHHON
Hay4YHOH (y4eOHO-HCCIIeZIOBAaTENIbCKOM) TEMBI, TJi€ aBTOP PAaCKpPhIBAECT CYTh HCCIEAYEMON NpOOJIEMBI,
MPUBOAMT Pa3IMUHbIE TOUKH 3PEHUS, @ TAK)KE COOCTBEHHBIE B3IVISAIbl HA HEE.

N3noxeHHoe noHuMaHue pedepara Kak [eJOCTHOTO aBTOPCKOT'O TEKCTa ONPEAEIIeT KpUTEPUH €ro
OLIEHKU: HOBHM3HA T€KCTa; 000CHOBAaHHOCTh BBIOOPA UCTOYHMKA; CTENEHb PACKPBITHSI CYIIIHOCTH BOIPOCA;
coboaeHns TpeOoBaHuil K 0(OpMIICHUIO.



Tpeboeanusn k pegpepamy: O6muii o66eM pedepara 20 muctoB (mpudt 14 Times New Roman, 1,5
unTepBain). [lons: BepxHee, HUKHEE, TpaBoe, JeBoe — 20MM. AG3anHblid otcTyn — 1,25; PUucyHKH JOMKHBI
CO3/1aBaThbCid B LMKIMYECKUX peAaKTopax WiM Kak pucyHok Microsoft Word (crpynmnupoBaHHBIN).
TabGnuIel BRIMONHATE Ta0MUUHBIMU stueiikamu Microsoft Word. CkanupoBaHue PUCYHKOB W TaOJIHIl HE
nornyckaeTcsi. BplpaBHMBaHUE TekcTa (MO LIMPUHE CTPaHUIBI) HEOOXOJUMO BBIMOJIHATH TOJIBKO
CTaHJApTHBIMH CIIOCO0AMH, a HE C IIOMOIIbI0 TPpobeoB. PasMep TekcTa B pucyHKax u Tabaunax — 12 kerip

O0s13aTeNbHO HATTMYKE: COePKaHUsI (CTPYKTYpa padOTHI ¢ YKa3aHUEM Pa3/eNioB U X HaYaJIbHBIX
HOMEPOB CTpPaHUI]), BBEACHHSA (AKTyalbHOCTb TEMBI, L€Jb, 33aJaud), OCHOBHBIX pa3lenoB pedepara,
3aKJII0UEHHUs (B KPAaTKOM, PE3IOMUPOBAHHOM BH/JIE OCHOBHBIE TIOJIOKEHUSI pabOThl), CIIMCKA JTUTEPATYPHI C
yKa3aHHeM KOHKPETHBIX HCTOYHHMKOB, BKJIIOYasi CCBUIKH Ha MIHTEpHET-pecypChl.

B TekcTe cchlika Ha MCTOYHUK JENaeTCsl MyTeM yKa3aHus (B KBaJpaTHBIX CKOOKax) MOPSIIKOBOTO
HOMEpa UTHPYEMOH JTUTEepaTyphl U Yepe3 3alATyI0 — HUTUPYEMbBIX CTPAaHULl. YPo8eHb OpucUHANbHOCHU
mekcma — 60%

Kpumepuu ouenku peghepama:

«omauunoy ( __ Oam) CTaBUTCS, €CJIM BBIIIOJIHEHbI Bce TPeOOBAaHUS K HANUCAHUIO U 3allluTe
pedepara: ob6o3HaueHa mpobdieMa U 000CHOBaHA €¢ aKTyaJlbHOCTb, CIICIaH KPATKUM aHaIu3 pa3inuHbIX
TOYEK 3peHHs Ha paccMaTpuBaeMyl0 TNpoOieMy ¥ JIOTMYHO HW3JIOKEHa COOCTBEHHAs ITO3HIUS,
chOopMyIHUPOBAHBI BBIBOJBI, TEMa PACKPHITA MOJHOCTHIO, BbIIEPKAaH 00bEeM, COOI0/IeHBI TpeOOBaHUS K
BHEIIHEMY O(OPMJICHHIO, JaHbl MPABWIBHBIE OTBETHl HA JONOJHHUTEIBbHBIE BOMpOChL. OOyuarommiics
MPOSBUJI HMHUIIMATUBY, TBOPYECKUIH TMOAXOM, CIOCOOHOCTh K BBHIMOJIHEHHIO CJOXKHBIX 3a/IaHuM,
OpraHu3aloHHble  crocoOHOocTH. OTMedaeTcs CIIOCOOHOCTh K MyOJMYHOM  KOMMYHHKAIIHU.
JlokymeHTaIus npejcrasieHa B cpok. [lomHocThio 0opMiieHa B COOTBETCTBUU C TPEOOBAHUSIMU

«xopowoy (__Oannma) — BBINOJHEHBl OCHOBHBIE TpeOOBaHUS K pedepaTy M €ro 3aliuTe
BBINOJIHEHBI, HO TIPH 3TOM JIOMYILEHbl HEAOYEThl. B 4aCTHOCTH, MMEIOTCS HETOYHOCTH B U3JI0KEHUHU
MaTepuasa; OTCYTCTBYET JIOrHUecKas OCIe0BaTeIbHOCTh B CY)K/ICHUSX; HE BhIEpKaH 00beM pedepara;
UMEIOTCS YIyIIEeHUs B 0pOPMIICHUH; Ha JJOMIOJHUTEIbHbBIE BOMPOCHI ITPH 3aIUTE 1aHbl HETIOJIHbBIE OTBETHI.
OOyuaronmiicst OCTaTOYHO TIOITHO, HO 0€3 WHUIIMATUBBI U TBOPYECKUX HAXOAOK BBITOJIHUII BO3JIOKEHHBIE
Ha Hero 3aaauyd. JlOKyMeHTalus MpeJCcTaBlieHa JOCTaTOYHO TOJHO U B CPOK, HO C HEKOTOPBIMHU
HeJ0paboTKaMu

«yooeremseopumenvuoy (__ 0all) — UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHSI OT TpeOOBaHHUI K
pedepupoBanuto. B wacTHOCTH, TeMa OCBEIIeHA JIMIIb YaCTUYHO; JOMYIICHB (PaKTUUECKHUE OIMOKH B
cojiepkaHuu pedepara WM MPU OTBETE Ha JOMOJIHUTENIbHBIE BOMPOCH]; BO BPeMs 3al[UThl OTCYTCTBYET
BbIBOJ. OOywaromuiicst BBIMOJIHUI OOJBIIYI0 YacThb BO3JI0OKEHHOW Ha Hero paboThl. JlomyiieHsl
CYIIECTBEHHbIE OTCTYyIUIEHHA. [IOKyMeHTalus cAaHa cO 3HAUMUTENbHBIM Omo3jaaHueM (Oojiee Helenn).
OTCyTCTBYIOT OTZIENBbHBIC (DParMEeHTHI.

«HeyooseremeopumenvHoy (MeHee __ OasioB) — TeMa pedepara HE pacKpbiTa, OOHApPYKUBACTCA
CYIIECTBEHHOE HEMOHUMaHHE MPOo0IeMbl. O0YJarOIIUIiCs He BBITOIHIII CBOH 3aa4H WM BBITIOTHHJI JTUIIH
OT/IeNIbHbIE HECYILIECTBEHHBIE MOpYYeHUs. JJoKkyMeHTalus He cljaHa.

5.1.3. Quenounvie mamepuanpl 0151 _8blNOJIHEHUA QOKNA008 NO OUCUUNIUHE (NpU HATUYUL)
koumpoaupyemvie komnemenyuu INK-16 u I1K-18):

Jloknao — TIPOIYKT CaMOCTOSITEIBHOM pabOThl CTyJAEHTa, MPEACTABISIONUNA CO00M MyOInYHOe
BBICTYIJICHME TI0 TIPEACTABICHUIO TOJIYYEHHBIX pPE3ylIbTaTOB pELICHHUsS OIpeleeHHOW Yy4eOHO-
MPaKTUYECKOU, yueOHO-MCCIIeIOBATEIHLCKON UITH HAYYHOW TEMBI

Tpebosanusn k ooknaoy:

OO6umit 06beMm nmokmaga 10-15 mucroB (mpudt 14 Times New Roman, 1,5 unrepsan). [Toms:
BepxHee, HIKHee, MmpaBoe, ieBoe — 20MM. A63arHbiii orctyn — 1,25; PUCYHKM TOKHBI CO3/1a-BaThCs B
IUKIMYECKUX pelakTopax MM Kak pucyHok Microsoft Word (crpynmnupoBanusbiit). TaOGmuIsl BEITOIHAT
TaOau4HBIMUA  stueiikamMu  Microsoft Word. CkaHupoBaHHE PHUCYHKOB M TaOJWIl HE JIOMYCKa-€TCA.
BripaBHuBaHMe TekcTa (M0 IIUPUHE CTPAHUIIBI) HEOOXOAMMO BBITIOTHATH TOJBKO CTAaHIAPTHBIMU
croco0amMu, a He ¢ TOMOITBI0 MPoOesioB. Pa3mep TekcTa B pucyHkax u Tabnumax — 12 Kerib



O0s3aTenbHO HaIM4uKe: coiepKaHusl (CTpPYKTypa paboThl ¢ YKa3aHHEM Pa3/IesioB U UX HadyaJbHBIX
HOMEPOB CTPaHUI), BBEJICHHS (aKTyaJIbHOCTh TEMBI, IIeJb, 33J]aui), OCHOBHBIX pa3/eioB pedeparta, 3a-
KIIFOUeHUS (B KpaTKOM, PE3IOMUPOBAHHOM BHUJE OCHOBHBIE IMOJIOKEHUS paOOThI), CIIUCKA JTUTEPATYPHI C
yKa3aHHeM KOHKPETHBIX HCTOYHHUKOB, BKJIIOYasi CCHUIKH Ha MIHTEpHET-pecypchl.

B Tekcre cchlika Ha UCTOYHHK JEeNIaeTcs MyTeM yKa3aHus (B KBapPAaTHBIX CKOOKaX) MOPSIKOBOTO
HOMEpa IUTUPYEMOH JIUTEPATyphl M Yepe3 3aMATyI0 — IIUTUPYEMBIX CTPaHHI. Y POBEHb OPUTHHAIBHOCTH
tekcta — 50%

Kpumepuu oyenku ooxknaoa:

«omauynoy (__06anm) cTaBUTCA, eciau 00y4YaroMIMNCs MPOSBUI UHUIIMATUBY, TBOPUECKUI MOAXOI,
CIOCOOHOCTh K BBINIOJHEHHUIO CIIOXKHBIX 33JaHM, OpraHU3alMOHHBIE crnocoOHocTH. OTMeuaercs
CMOCOOHOCTh K IYOJMYHOW KOMMYHUKauuu. JloKymMeHTanus TmpejacTaBieHa B Cpok. IllomHOCTBIO
odopmIleHa B COOTBETCTBUU C TPEOOBAHUSAMU

«xopouwoy (__Oamna) — oOydaromuics JOCTaTOYHO TOJTHO, HO 0€3 WHHUIMATUBBI M TBOPYECKHUX
HAXOJIOK BBIMOJHUI BO3JIOKEHHbBIE Ha HETo 3a7a4yu. JJoKkyMeHTalus npeacTaBieHa 10CTaTOYHO MOJTHO U B
CPOK, HO C HEKOTOPBIMH HeIOpaOOTKaMH

«yoosnemsopumenvroy (_0,5 6ana) — o6ydaronuiics BbIIOJHMWII OOJIBIIYIO YacTh BO3JIOKEHHON
Ha Hero paboTel. JlomyImieHsl CyIIeCTBEHHbIE OTCTYIUIEHUS. J[OKyMeHTalus claHa CO 3HAYUTEIbHBIM
onoznanueM (6omnee Henenn). OTCYTCTBYIOT OTAEIbHBIE (DPArMEHTHI.

«HEYO0BIIeMEOPUMETbHBIL  (HUICE NOPO208020) YpOo8eHb KomnemeHyuu» (MeHee _ OayioB) —
00OyUaroIUiCs He BBIITOJIHUI CBOM 33JIa4H WM BBIOJHUI JIUIIb OTJEJIbHBIE HECYIIIECTBEHHbIE TOPYUCHHUS.
JlokymeHTanus He chaHa.

5.14. 3adeTHBIC BONPOCHI
(3auem He npedycmompen)

KomnblorepHoe TectTupoBanue
IIpuMepsI TECTOBBIX 3aJaHUH 1JIsl IPOBEPKH UTOTOBBLIX 3HAHUH
1. Xumus usyqaer...
1) xumMHUecKkue CBOWCTBA; 2) XUMHUYECKHE PEaKInu;
3) BeliecTBa, UX CTPOCHHUE, CBOMCTBA M IpeBpallleHus;  4) CTpoeHHe aToMa.

2. OCHOBHBIC 3aKOHBI XHMHHU:
MEPUONYECKHU I 3aKOH, 3aKOH KPATHBIX OTHOIICHHIA;
3aKOH ABOTaJIpO; 3aKOH IMOCTOSHCTBA COCTAaBa;
3aKoH I'ecca, 3akoH [lanbpToHA;
MEePUOINYECKUI 3aKOH, 3aKOH COXPAHEHUSI MACChl U SHEPTHUH.

3. CBOIiCTBa BEIIECTB OMPEIECISIOTCS:
TOJILKO KaueCTBEHHBIM COCTABOM;
COCTaBOM M CTPOCHHEM MOJICKYJT;
TOJILKO KOJTUYECTBEHHBIM COCTABOM;
TOJBKO CTPOCHUEM.

4. XiiopHoBaTtasi KUCJIOTa SIBJSETCS THIPATOM CJIEIYIOIIEro OKCUIA!
1) ClL0; 2) Cl,0s3; 3) Cl20s; 4) Cl,07.

5. Kucnora, B MosieKyJie KOTOPO BAJIGHTHOCTh KHCIIOTOOOPA3YIOIIETO JIEMEHTa BABOE OOJIbIIIE
BAJICHTHOCTHU KHUCIIOTHOTO OCTaTKa, — 3TO:
1) HCIO»; 2) H3POy; 3) H2SO0;3; 4) HoCr20.



6. Ilpu neiicTBUM a30THOM KUCIOTHI HA KapOOHAT MAarHUsI BBIIEISIETCS ...
1) yrapusiii ra3;  2) Becenslui ra3;  3) yIJICKUCIBIA ra3; 4) rpeMydui ras.

7. Pactipenienienue 31eKTPOHOB 10 OpOUTAISIM B OCHOBHOM COCTOSTHUHM aTOMa ONPEACISeTCS . ..
npuHUuUIoM 3anpera [ayinu;
npaBuwioM XyH/Ia;
MIPUHLIMIIOM HaUMEHBLIEH SHEPIUN;
BCEMU MEePEUYHCICHHBIMU BbIIIE TPU3HAKAMHU.

8. Xumnueckas cBa3b B PH3 u CaCl, cooTBETCTBEHHO
HMOHHAs U KOBAJICHTHA MOJISIpHAS;
KOBAJICHTHAs MOJISIpHAst 1 HOHHAS;
KOBAJICHTHAsI TMOJISIpHAst M METAJITNYECKAs,
KOBAJICHTHAsI HETIOJISIpPHAs ¥ MOHHAS.

9. BONBIIMHCTBO HEMETAINIOB OTHOCHTCS K DJIEKTPOHHOMY CEMEHCTBY:
S — 3JIEMEHTOB;
P — DJIEMEHTOB;
d — 2;1eMeHTOB;
f — 3memMeHTOB.

10. Pazniest xumuu, N3y4aromuii CKOpOCTb U MEXaHU3M XUMUYECKUX PEaKIUii, Ha3bIBAeTCA ...
XUMHYECKas TEPMOAMHAMMKA;
TEPMOXHUMUS;
XUMHYECKast KHHETHKA;
KaJIOPUMETPHS.

IIpuMepbI BADHMAHTOB 3a/1aHUI HA PEITHHIOBbIE MEPONIPUATHS
I peiiTunroBasi Touka
1 BapHAHT

1. ChopmynupoBaTh OCHOBHBIE 'a30BbI€ 3aKOHBI.

2. Macca 107 M> a3ota (n.y.) paBua 1,25 1 -107kr. Beluuciure nioTHOCTS a30Ta MO BOAOPOAY U
BO3IYXY.

3. Boruncnure MOJIIpHYIO MacCy SKBHBaJE€HTa MeETallla, €CIM B €ro XJOpHAe MaccoBas OIS
xJiopa 79,78%, monspHast Macca SKBUBajeHTa Xjopa 35,451r/Mob.

4. CxonbpKko cBOOOTHBIX d-opOuTaneii cogepkutces B aromax Sc, Ti, V? Hanummre snekTpoHHBIE
(opMyIIBI aTOMOB ATHX 3JIEMEHTOB.

2 BapuaHT

1. Ipwunnun [aymn. ITpasuno Xynnaa. [Ipasuna Knedkosckoro.

2. Macca 87-10°m* mapa npu 62°C u masnennii 1,01-10° ITa pasna 0,24-107 kr. Beruucnure
MOJIEKYJISIPHYIO MacCy BELIECTBA U Macca OAHON MOJIEKYJIbI BEIIECTBA.

3. Beruucnure monspayro maccy skBuBaieHTa KHSO4 B cnenyromux peaknusax: KHSO4+BaCl, =
BaSO4 + KC1 + HCI; KHSO4+KOH = K»>SO4 + H2O.

4. DHepreTM4ecKkoe COCTOSHHE BHEIIHEro »JJeKTPOHAa aTOMa OIKCHIBACTCS CIEAYIOIUMU
3HAUEHUSAMU KBaHTOBBIX uynceld: I = 3; [ = 0; m; = 0. ATOMBI KakuX 3JEMEHTOB UMEIOT TAaKOH AJIEKTPOH?
CocraBbTe 27€KTPOHHBIE (POPMYJIIBI AaTOMOB ITUX JIEMEHTOB.

3 BapuaHT

1. JlaiiTe ompeneneHUe YETHIPEM KBAHTOBBIM YHCIAM, KOTOPbIE€ HCHOJB3YIOTCS  JIst
XapaKTEPUCTUKHU SHEPTETUYECKOTO COCTOSHUSA AIEKTPOHA B ATOME.

2. PaccunTaiiTe MOIAPHYIO MacCy SKBHBAJI€HTa MeTalia, eciy Tpu coequHeHnit 7,2-10kr Me ¢
XJI0poM 66110 HosTyueHo 28,2-107 kr conu. MonspHas Macca SKBUBAJIEHTa XJI0pa paBHa 35,45r/Mob.



3. Kakyto suepruto (3B) Hamo cooOmmuTh HEBO30YKIECHHOMY aTOMY BOJOpOAa, YTOOBI OH MOT
MCITYCKATh M3ITydeHHe ¢ IIHHOM BOIHBI A = 1500-1070:?

4. Hanmcatb 31€KTpOHHYIO (OpMyITy aToMa Kalblius U TUTaHa. K KakoMy ceMeicTBY 2JIEMEHTOB
OHM OTHOCSTCA?

4 BapuaHT

1 BosiiHOBBIE ¥ KOPITYCKYJISIPHBIE CBOMCTBA MUKPOYACTHIL. Y paBHEHUE 1 bpoitiis.

2. Bpluucante B 3JEKTPOH-BOJITAX SHEPTUIO0 BO30YKIEHUS DJIEKTPOHA B aTOME KaJbIUs, €CIIH
Taphl €ro MOTIOMAIT (POTOHBI C ATMHOM BOMHBI 6573-1071%M.

4. ATomMaM KakuxX 3JEMEHTOB M KaKUM COCTOSIHHSIM 3THX 3JIEMEHTOB OTBEYAIOT CIEAYIOLINE
anekTpoHHble hopmyisr: 1 S2282%, 1822822P!, 1822S822P% u 1S22S!12P??

5.0npenenute MosipHbie Macchl SkBUBasIeHTOB H2SO4 1 Cu(OH), B cnienyromux peakmusx:

H>SO4 + KOH = K2SO4+ 2H20
Cu(OH); +HCI = CuOHCI + H20.
S BapuaHT

1 OcHOBHBIE XapaKTEPUCTUKN XUMHUECKOU CBS3H.

2. Onpenenure MOJIIPHYIO MacCy JBYXBaJIEHTHOIO MeETajlla, €CIu 14,2-10° kr okcuma »TOrO
MeTajuia o6pasyrot 30,2:107 kr cyabdara Meranna.

3.Beruncnute anuny cBsizu C-Cl1 B CCL4 no cneayrommm nanabiM: aiusbl csizeit C-C u C1-Cl1
paBHbI cootBeTcTBeHHO 1,54:1071% 11 1,99-10710Mm.

4. lns atoma c 3JIeKTPOHHON cTpykTypoil 1S°2S*2P° BruimmTe B Ta6MIly 3HAYEHHs YETHIPEX
KBaHTOBBIX YHCEIN: 1, |, m, ms, ONIpeIeTUTe KaXIbli U3 JIEKTPOHOB B MapauieIbHOM cocTossHUU. Homep
3JeKTpoHa ... 1 234567

6 BapuaHT

1. KoBasieHTHasl 1 MOHHAS CBS3b.

2. Paccuuraiite niuHy BOJHBI e bpoitns nnst mosekyn renuss U propa, IBIKYIIUXCS CO
ckopocThio 500 m/c.

3.0npenenute mo mpaBwiy KIFOUEBCKOro TMOCIENOBATEILHOCTh 3aIMOJIHEHHS DJIEKTPOHAMU
MOAYPOBHEHN B aTOMax 3JIEMEHTOB, €CJIU UX CYMMBI IT+1 COOTBETCTBEHHO paBHBI 6, 7 U 8.

4. Kakas u3 cBszeit: H - N, H - S, H - Te, H - Li — nauGonee nonsipHasi? B kakom u3 aTOMOB
CMEIEHO >JIeKTPOHHOE OONAKO B KaKJIOM M3 IIPUBEIEHHBIX mpumepoB? 5. 4,086:10° xr meramna
BBITECHSIOT M3 KHUCIOTHI 1,471 BOIOpOJA, M3MEPEHHOTO IpH H.y. DTa K€ Macca MeTajula BBITECHSIET
12,9510 kr cBMHIIAa U3 PACTBOPOB €T0 coeil. BRIUNCIUTE MOIAPHYIO MacCy SKBUBAJIEHTA CBUHIIA.

II peliTUHIOBasl TOYKA
1 Bapuant

I. Obuiee nousTue o pacrBopax. PacrBopumocts. [IpaBuno CeMeHUYEHKO.

2. Ilpu cunteze ammmaka N2 + 3H> <-> 2NH3 paBHOBecHE YCTaHOBMJIOCH IIPH CIEIYIOIIMX
KOHIIEHTpanusx BemecTB (Mosb/in): Cn2 =2,5; Cuz = 1,6; Cnnz = 3,4. BerunucianTe KOHCTaHTY PaBHOBECHS
9TOM peakIuu U UCXOAHbIE KOHLIeHTpauuu N2 u Ho.

3. B cocrosgaumn paBHoBecus cucrteMbl: CO2 + Hy <-> CO + H2O peakinmoHHass cmMech mMmena
o0beMHBIH cocTaB: 22% CO2, 41% Ha. 17% CO u 20% H20. Beruncaure Kp u Kc s a1oit peakuuu npu
1900K.

4. B kakoit macce BOJBI cieayeT pacTBOpuTh 30T OpoMua Kajausl JJis TOJyYEeHHs] pacTBOpa, B
Kotopou MaccoBas 1oy KBr paBHa 6%?

2 BapuaHT

1. Pa3z6aBrieHHBIE pacTBOPHI HEANEKTPOINTOB. JlaBienue napa. (1 3akon Payns).

2. Bplunciure MosspHyro KoHueHTpauuio KoSO4, B 0,021 xoTOporo coxpepxurca 2,74
PacTBOPEHHOIO BELIECTBA.



3. Hanmmurte BhIpakKeHUS KOHCTAHT PaBHOBECHs CIEAYIOMMX 00patuMbix peakiuii: 1 ) FesOs +
4Hz <> 3Fe@) + 4H20(r); 2) 4HC1+02 < 2H20 + 2C13; 3) C+CO2 «2CO
4. Tlpu HekoTOpoill TemiepaType KOHCTaHTa paBHOBecusi peakuuu Ho+ Brxs2HBr pasna 1.
Ornpenenure cOCTaB paBHOBECHOM PEAKIIMOHHON CMECH, €CITU JIJIS peakiuy ObLIU B3sThI 1Mok Ha 1 2 Mo
Bra.
3 BapuaHT
1. CBoiicTBa pacTBOPOB HEINEKTPOIUTOB. TemmepaTypa 3aMep3aHus U KUTICHHUS HEAJIEKTPOIUTOB.
Bropoii 3akoH Payis.
2. 0,61 pactBopa ruapokcua kanusa coaepxut 16,8r KOH. Uemy paBHa MoJisipHasi KOHIICHTpaIUs
3TOrO pacTBOpa.
3. Ilpu cocrosinuu paBHoBecus cucteMbl N2 + 3H2  2NHsskoHIIEHTpaIus y4acTBYIOIIMX BEIIECTB
obuu (Moub/im): C N2 =0,3; C H, = 0,9; C NH3 = 0,4. PaccuuTaiiTe, Kak H3MEHSETCSI CKOPOCTh MPSMOU U
00paTHOW peaklui, eciv JaBJIeHHE YBEIHMIUTH B 5 pa3. B kakoM HampaBiieHUU CMECTHTCSI paBHOBecHe?
4. BoluncnuTe, BO CKOJIBKO pa3 BO3pacTaeT CKOPOCTh PEaKlUU NPU YBEIUYECHUH TEMIIEPATyphI C
20° mo 80°C, eciu TemnepaTypHbIi KOd()PHUIMEHT 3TON peakiuu paBeH 2.
4 BapuaHT
1. 3akoH AeicTByIONMX Macc. MOJIEKYIISIPHOCTD U MOPSAIOK PEaKIiH.
2. B kakom HampaBieHHH OyJIeT CMEIIaThCsi PaBHOBECHE C MOBBIIICHHEM TEMIIEpaTypbl U
NaBJeHus s cnenyomux peakuuit: 2802 + Oz = 2S03; AH? gog = -296,6KJIk.
3.00bemubIi cocTaB peakiuu 2C022CO + O 6b11 cneayroumm ¢(CO2) = 88,72%; ¢(CO) =
7,52%; ¢(02) = 3,76%. Hatinure Kp u Kc st aToii peaknuu, eciu o011ee 1aBjIeHUE B CUCTEME TIPU TaHHOM
temnepatype (2273K) pasna 1,0133-10°T1a.
4. Beraucnure pactBopumocts BaCly B Bome mpu 0°C, ecam mpu 3T0i Temmeparype B 15,1r
pactBopa coaepxxumcs 5,1r BaCls.
S BapuaHT
1. ®dusnyeckas M XUMUYeCKas TeOopud oOpa3oBaHUS pacTBOpoB. CrocoObl BBIpaKEHUS
KOHLIEHTPALlUU PacTBOPOB.
2. Ckopocts peakuun 2NO + O, 2NO, onucsiBaetcs ypapHenueM v=kc*(NO)c(02). Bo ckonbko
pa3 BO3pacTeT CKOPOCTh B3aMMOEHCTBHs okcua a3ora (II) ¢ kucnoponom npu yBelTu4eHUU JaBJIEHUS B
CMECH UCXOJIHBIX Ta30B B 2 pasa.
3. Kakue 00bEMBI BOJIbI U pacTBOpa rujpokcuaa Harpust o(NaOH) = 20%, p=1,225r/cm® Hano ais
MIPUTOTOBJIEHUS pacTBopa Maccoi 200r ¢ MaccoBoil 1osiel THIpoKcHia HaTpus, paBHOH 5%7?
4. HanumuTe BbIpa)KeHUE 3aKOHA JACWCTBUS Macc A peakuuil, uaymux mo cxemam: 1) Axw
1Bot =2 A By, 2)Asm) 1B = BA; (1), 3) 2A51n + Boy = 2A:Bp,
6 BapuanT
1. Ckopocth xuMmMuueckoil peakuumu. OT Kakux (PAKTOPOB 3aBHUCUT CKOPOCTb XMMHUYECKOMH
peakiuu?
2.Cxopocths peakuun A+2B = AB: npu konuentpamuu A 0,2mons/n u B 0,4Monb/n1 paBHa
0),08momw/(1 Mun). OnipeieTnTe KOHCTAHTY CKOPOCTH B3aMMOJIeHCTBHS A U B 1 ykakute e¢ pa3MepHOCTb.
3. PaBHoBecue B cucreme 2NOz 2NO + O npu HEKOTOpOH TeMIlepaType yCTaHOBWJIOCH IpPHU
koHneHTpanusx [NOz] = 0.06 monp/it; [NO] = 0.24 monb/it; [O2] = 0,12 Mone/i1. OnpeneauTe KOHCTAHTY
PaBHOBECHSI M pacCUMTANTE UCXOHYIO KOHIIeHTparnio NO».
4.0mpenenuTe MOJIIPHYIO KOHIIGHTPALMIO PacTBOpa XJIOpUAAa MarHus, €CiM H3BECTHO, YTO B
pactBope oobemoM 250mit conepxkutcs 4,751 MgCla.

I peiTHHIOBasi TOYKA
1 BAPHAHT
1.OCHOBHBIE XapaKTEPUCTUKU TEPMOJTUHAMUYECKON CUCTEMBI.
2.0npenemute AH%os Fe;Os, ecu npu peaknuu Ha Kaxasle 80r FeoOs mormomaercs 426,5 xJlx
TEIUIOTHI.



3. Kak u3MeHsI0TCS OCHOBHBIE CBOMCTBAa OKCHAOB B psany: LinO — NaO — KO — Rb,O —
Cs20? OtBer gaiite, paccunta AG® 95 cucremsr MexO+H,O =2MeOH.

4. CocTaBbT€ JIEKTPOHHO-UOHHBIE CXEMBI U 3aKOHYUTE YPABHEHUE CIEAYIOMIUX OKUCIUTEIHHO-
BOCCTAHOBUTEIbHBIX PEAKIIUA:

P + HNO3 + Ho O — H3PO4 + NO

H>S + HNO3; — S + NO2 + H20

5. MoOXHO /11 B KaueCcTBE OKHMCIMTENS B KHUCION cpene ucnosb3zoBaTh KoCr207 B creqyrommx
rpoiieccax Mpu CTaHAAPTHBIX YCIOBUSX:

a) 2F - 2e =F»; ¢°=2,85B; B) 2Br - 2e" = Br2; ¢°=1,06B;

0) 2C1"-2¢ — Cly; °=1,36B; 1)2I'-2c = 12; ¢°=0.54B. crannapTHBIN OKHCIUTEIHHO-
BOCCTaHOBUTENbHBII noteHnuan ¢° cucremsl Cro07>” + 14H" +6e = 2Cr** + 7H,0 pasen 1,33B.

2 BapuaHT

1. TepmOoXUMHUS U €TO 3aKOHBI.

2. Kakoe KoiIMuecTBO TEIUIOThI BBIACIUTCS IpU cropanuu 22,451 MeTaHa (H.y.) 110 peaki1H, eCiu
CHag + 202ty = COo(ry + 2H20(y; AH cnar) = -74,85 xJIx/Monb; AH %tcoxw = +393,5 1x/Ix/Mons; AH
H20(r) =241,84kJ1K/MOb.

3. B xakom HampaBieHUH HIDKE MPUBEACHHAS peakius OyIeT IpoTeKaTh caMoHarnpasieHo: SOy
+1/202r) =SO3(r) OTBET 060CHOBATH, PACCUNTAB.

4. Kakoif u3 oxuciureneit MnOz, PbO», K:Cr20O7 — sBnsierca Hanbonee 3¢(HEeKTUBHBIM 1O
otHomeHuto K HCL npu nonyyennn C1,?

5.0mnpenenute SNEKTPOJHBIA MOTEHIMAN IMHKA, OIYIIEHHOIO B PAacTBOP €ro Colu C
KOHIIeHTpawuei HoHoB Zn>" 0,001 Momb/m.

3 BapuaHT

1.Psi craHIapTHBIX 2JIEKTPOAHBIX TOTEHIIMAIOB METAIUIOB. | albBaHUYECKHE PJIEMEHTHI.

2. B pactBop HUTparta cepebpa omyiieHa MeHas miacTuHka Maccoi 28r. [1o okoHuaHuu peaxkiuu
MJIacTUHKA ObLlIa BRIHYTA U3 pacTBOpPa, OOMBITA, BRICYIIEHA U B3BemieHa. Macca AgNOs3, Obu1a B p-pe?

3. CocraBbTe CXeMbl JBYX TaJbBAaHMYECKUX OJIEMEHTOB, B OJHOM M3 KOTOPBIX ITMHK
OTPULIATENbHBIN 3JIEKTPO, B IPYTOM — MOJOKUTEIbHBIN.

4. OnpenenuTe U3MEHEHHUE DPHTPOINUU B CTAHAAPTHBIX YCIOBHSX ISl CIEAYIOMIEH XUMHYECKOU
peakuit: 2Cpagur) + 2H2r) = CoHs(T)

50298C(rp) =5,74 HX(/(MOJ'II)-K); 80298 H2(r)= 130,6; 80293 C2H6()= 229.5 I[)K/(MOJ'II)-K)

5. Ha ocHopanun 3HaueHmit AH%os u S5 pearupyrommux Bemiects Berumcaute AGY s
nporecca: SOz +1/202¢) =SOs3(r)

VYkaxkuTe, B KAKOM HAMpaBJICHUH 3Ta peakius OyaeT mpoTekarh, MPUONMKASICh K PABHOBECHIO:
AH%og so2(r) = -296,9xJ>x/Mob; S%9g so2r) = 284,1 JIx/(monb-K) AH%og so3r) = -365,2; 80298 so3m) =
256,23 Ilx/(momb-K); S%98 02y = 205,03 I/ (Momb-K).

4 BapuaHT

1. AHOJHBIE U KaTOJHBIE MPOIIECCHI MPH AJIEKTPOJIN3E SIBJICHHUE MepeHanpsKeHus. 2.3aKoHUUTe
YPaBHEHUS PEAKINI OKUCIEHMS - BOCCTaHOBJIEHMs ¢ yyactueM KMnOa:

H3PO;3; + KMnO4 + H2SO4 — H3PO4 + ...

KNO; + KMnO4 + H2S04 — KNO3 + ...

3. Ucxons us Benuunn AGY98 coeIMHEHHI, yUacTBYIOMUX B PEAKIMH, ONPEETHTE, BO3MOKHA
1 peakiust A120si) + 2SO3(T) = Al2(SO4)3x)

AG a1203(0) = -1576.4 xJIx/Momb; AG 503y =-370,37; AG’F ansoaysx) =-3091.9

4. Kakyro maccy aJlOMMHMSI MOXKHO IOJY4YUTb IpHU 3JeKTpoiuse pacmaBa Al2Os ecimu B 1 1
nponyckarb TOK critol 20000A mipu BeIxoze no Toky 85%7?

5. Omnpenenure 3IEKTPOAHBIN NOTEHIMAN Xeje3a, OIYLUIEHHOIO B pacTBOP €ro CoOJu C
KoHIeHTparueii noros Fe?*1 0.001 mMomb/1. @° peorer+ paBe =-0,44B.

S BapuaHT

1 . DnexTpoanbie noTeHManbl. Y paBHenue HepHcra.

2. CocTaBbTe MEKTPOHHO-MOHHBIE CXEMBI U 3aKOHYUTE YPAaBHEHUE CIIEIYIOIINX OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKLIUM:



NaBr + Mn0; + H2SO4 = MnSO4 + NaxSO4 + Brp + ...
KNO; + K1 +H2SO4 = NO+Ix+...
3. Vcxons u3 3Ha4€HUH CTaHJAPTHBIX 3JIEKTPOHHBIX MOTEHIMAI0B U AG®298
YKaXXUTE, MOKHO JIM B TraJbBaHMUYECKOM 3JIEMEHTE OCYHIECTBUTH CIEAYIOLIYI0 peakiuio, Fe +
Cd** =Fe?" +Cd°
4. Paccumraiite AS°93 peakiuu pa3aokeHus: 6epToiaeToBoit conu, ecimu AS°8 KC103= 142,97
JIx/(Monb-K); S°98 ke = 82,68 [x/(Monb-K); S°29800= 205,03 [[x/(Monb-K).
5. Ompexnenure cUIly TOKa, HEOOXOAUMYIO JIJIsl TIPOIECcca AICKTPOIN3a pacIuiaBa XJIOPH1a MarHUS
B TeueHuu 104 npu Beixoe 1o ToKy 85%, 4ToObI mosyduth 0,5Kr METaUIMYECKOTO MarHus?
Kpumepuu gpopmuposanun oyenok no mecmosvim 3a0aHuAM:
(__ Gamma) — mMONy4arOT OOyYarommecss ¢ MPaBHIBHBIM KOJIHMYECTBOM OTBETOB Ha TECTOBBIC
Borpocsl. Bemosineno 100 % npensioxKeHHbIX TECTOBBIX BOIIPOCOB;
(__ Gamna) — moyry4aroT 0OydYaroImuecs C MPaBUIHLHBIM KOJMYECTBOM OTBETOB HA TECTOBBIC
Borpockl — 80 —99 % ot obmiero oObeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
(__ Oamrma) — moiay4aroT O0yJarommecss ¢ MPaBHIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Borpochl — 60 —79% ot 001Iero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
(__ OGamn) — momyyaroT OOyd4aroliuecs MPaBIJIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBbBIE
Bonpocsl — MeHee 40-59 % ot o6miero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

5.2. Ouenounvie mamepuanvl 011 NPOMENCYMOUHOU ammecmayuu. Llenvio npomedxcymouHvix
ammecmayuti 0 TUCUUIIIMHE SBJISETCS OLIEHKAa KaueCTBa OCBOCHUS AUCIMILTUHBI 00y4atomuMUCs.

[TpomexyTouHasi aTTecTalus MpeaHa3HaueHa A OOBbEKTUBHOIO MOATBEPKIACHUS U OLECHUBAHUS
JOCTUTHYTBIX PE3YyJIbTAaTOB OOYYEHHs MOCJe 3aBEPIICHUs HU3Y4YeHHs NUCHUIUIHMHBL OCyIIecTBIseTCs B
KOHIIE CeMECTpa U TPEACTABISIET COOOM MTOTOBYIO OIICHKY 3HaHMM 1o auciuiuinHe «YPDA» B Buge
MIPOBEACHUS DK3aMEHa.

[TpomexyTouHasi aTTecTalMsi MOXET MPOBOJUTHCS B YCTHOM, MUCbMEHHOH (hopme, U B (opme
TecTupoBanus. Ha mpomexxyTounyto aTTectanuio oTBogutcs A0 30 Gaios.

5.2.1. Jx3amMeHAlMOHHBbIE BONIPOCHI

1. ITIpenmetr xumuu. OCHOBHBIE TIOHATUS XUMHUHU: aTOM, MOJIEKYJIA, SJIEMEHT, BELIECTBO, MOJIb, MOJIIpHAs
Macca BeIlleCTBa, SKBUBAJICHT, (DAKTOP SKBUBAJIEHTHOCTH. 3aKOH SKBUBAJIEHTOB.
2. IlonsTHe BemiecTBa M cocTaBa BellecTBa. Kitaccugukanus BemecTB. 3aKOH MOCTOSHCTBA COCTaBa U
3akoH ABoraapo. ['a3oBble 3akoHbI. YpaBHeHUE MeHneneeBa—Kianeiipona.
3. IIpencraBnenust o cTpoeHUM aToMoB: Mozens Pesepdopna u monens bopa. KopnyckynsipHo-BoigHOBas
MIPUPOJIA MIEKTPOHA.
4. KBaHTOBBIE 4YMCIa DJEKTPOHOB B aroMe. ATOMHBIE 3JI€KTpoHHBIe opOuTtanu. [IpencraBieHue 06
AJIEKTPOHHOM OO0JIaKe.
5. DIeKTpOHHbIE U AIEKTPOHHO-Tpaduueckue Gopmynsl aroMoB. [IpencraBienue 00 3HEPreTHYECKOM
ypoBHe W moxypoBHe. [Ipunumn Ilaymu. [lpunimun nammensiueit sHepruu. I[IpaBuna KieukoBckoro.
IIpaBuno XyHna.
6. Ilepnonnueckas cucrema J[.1I. MenneneeBa, nepuogu4ecKuil 3aKOH. XapakTep W3MEHEHUs paanyca
aTOMOB, 2HEPIUM HOHM3AIMM, CPOJCTBA K DJIEKTPOHY, OTHOCHUTEIBHOW 3JIEKTPOOTPHULIATEIBHOCTH U
XUMHUYECKHX CBOMCTB 3JIEMEHTOB 10 IPYIIIaM U IIEPUOIaM ITEPUOANIECKON CHCTEMBI.
7. Bunel xumuyeckod cBsizu. HMoHHas M KoBaneHTHas CBsA3b. (CBOICTBA KOBAJIEHTHOW CBA3M:
HACBIIIAEMOCTb, HAIIPABJIECHHOCTh U NOJIAPU3yEeMOCTh. [ 10JIApHOCTE CBS3M M TUMOJIBHBI MOMEHT KaKk Mepa
MIOJISIPHOCTH.
8. OCHOBHBIE IIOJIOKEHHS METOJA BAJIEHTHBIX CBs3eil. CNMH-BAICHTHBIM M JIOHOPHO-aKIENTOPHBIN
MeXaHU3M 00pa30BaHUsI KOBAJICHTHON CBSI3HU.
9. IlpeacraBieHue O THOpUAM3AIMU AaTOMHBIX opOuTaneld. Tumel rHOpUAM3aMKA U MPOCTPAHCTBEHHOE
CTPOEHHE MHOT'OATOMHBIX MOJIEKYII.
10. TlonsitTie O MeToJe MOJEKYJSIpHBIX opOuTaneld. DHepreTudeckue TuarpaMMbl JIBYXaTOMHBIX
MOJIEKYJ1, 00pa30BaHHBIX aTOMaMU MIEPBOTO U BTOPOTO MEPHOIOB MEPUOIUNUECKON CUCTEMBI.



11. ITopsimok cBsizu. MarHuTHBIE CBOMCTBA MOJIEKYJT B paMKkax Metoja MO. DHepreTudyeckue AuarpamMmmbl
JIByXaTOMHBIX MOJIEKYJI, 00pa30BaHHBIX aTOMaM{ BTOPOT'O MEPHO/ia MEPUOINIECKON CUCTEMBI.

12. IlonsAiTHE O METAJUIMYECKOU CBsI3U. VIOHHAs, aTOMHAsI U MOJIEKYJIIPHAsA KPUCTAIIIMYECKUE PELLETKH.

13. OcHOBHBIE KJIACCHI HEOPTraHWYECKUX COCAMHEHHWI: OIpEAeNIeHHs, HOMEHKJIATypa W B3aUMOCBS3b.
[TonsiTHE cTEnEeHN OKUCICHHS U cOCTaBlieHUuEe (GOpMYJT OKCHIOB, TUIPOKCHUIOB U COJICH.

14. Oxcunpr: kinaccupuKanus, HOMEHKIATYpa, CIOCOOBI MOJIy4eHUsI U CBOMCTBA. KUCIIOTHBIC 1 OCHOBHBIC
cBoiicTBa. AM(OTEPHOCTD.

15. KuciaoTHO-OCHOBHBIN XapakTep OKCHIOB. YCTAaHOBJIEHUE XapaKTepa OKCUIOB B 3aBUCUMOCTU OT
MIOJIOYKEHUS JIEMEHTA B IEPUOJIUYECKON CUCTEME U OT CTETIEHH OKHUCIICHUS 3JIEMEHTA.

16. I'mapokcuabl: KUCIOTHI M oOcHoBaHuWs. Kiaccuukamusi, HOMEHKIATypa, CIIOCOOBI MOJYyYCHHS H
CBOMCTBA.

17. Conu: xnaccudukanus, HOMEHKJIATypa, CIOCOOBI MOTYYCHHS U CBOWCTBA.

18. IlonsiTHe O BHYTPEHHEW SHEPTUU U DHTAIBIUU. DHepreTudeckue 3PQPeKThl XUMHUUYECKUX PEaKIIH.
3akon ['ecca. CranmapTHble TEIUIOTHI O0pa30BaHUSl XHMMUYECKUX COeIuHEHui. TepMoxumuueckue
pacuerTsl.

19. lonsitue 06 »uTpOUH, YHEpTUN [ MOOCa. TepmoanHaMudeckast BO3SMOKHOCTb IPOTEKAHUS PEaKIIHH.
20. CkopocTh XMMUYECKUX peakuuid. 3akoH JerctBus Macc. KoHcranta ckopoctu. @akTopsl, BIUSIOLINE
Ha CKOPOCTb peaKkluu.

21. 3aBHCHMOCTb CKOPOCTH peakiuu oT Temmeparypbl. IIpasmno Bautlodga. Dueprus akrupaiuu.
I'omoreHHsIi 1 reTeporeHHbli Katanu3. [IoHsATHE 0 LEeNHbIX peaKkusiX.

22. Xumuueckoe paBHoBecue. Koncranta xumudeckoro paBHoBecus U sHeprus [ m60ca, ux B3aUMOCBSI3b.
Hamnpasnenue nporekanus XUMUYECKUX PEAKLIUM.

23. Ilpunnun Jle HlaTenbe. BausiHue KOHLEHTpALMK PearupyroUIMX BEUIECTB, TEMIIEPATypPhl U 1aBICHUS
HAa TI0JI0’KEHUE XUMUYECKOTO PaBHOBECHSI.

24. OO0mras XxapakTepUCTHKA pacTBOPOB. OTIMUUS paCTBOPOB OT MEXaHUYECKUX cMmecel. dusnueckue u
XUMHYECKHE ITPOLECCHI ITPH PACTBOPEHUH.

25. Crioco0Onl BbIpaXXeHHs COCTaBa paCTBOPOB: ONPEEICHHUS, €AMHHIIBI U3MEPEHHUSL.

26. PacTBOpbI HeanekTpoauToB. OcMoc. 3aKoHbl HiealbHbIX pacTBopoB: Bantl opda, Payis.

27. DNEeKTpOIUTHYECKAsT TUCCOIUAIUA. DIEKTPOIUTHL. [IoHATHE O CHIIBHBIX U CIAOBIX DJIEKTPOIUTAX.
CreneHp AuccOMAaLMY U €€ 3aBUCUMOCTh OT KOHLIEHTPALMK AIEKTposinTa. KoHCcTaHTa 1ucconyanuy.

28. DnexTponuTuyeckas auccouuanus Bojabl. loHHOe mpowusBeneHre Boabl. BogopoaHblil moka3aTens.
Pacuer pH BOIHBIX pacTBOPOB KUCIOT U OCHOBaHUM.

29. Onpenenenne pH pactBopoB. Baxuelimue nuaukaropsl. [Ipencrasienue o 0ypepHbIX pacTBOpax.

30. T'ereporeHHO€ paBHOBECHE B HACBHIIIEHHOM pacTBOPE MaJoOpacTBOPUMOIO  3JIEKTPOJIUTA.
[IpousBenenne pactBopuMOCTH. DakTOpbl, BIUAIOIIME HA PACTBOPUMOCTH MaJIOPACTBOPUMBIX
JIEKTPOJIUTOB.

31. I'maponns coneit. Peakius cpeasl B pacTBOpax pazIndHbIX COJIEN. 3allUCh ypaBHEHUI TMAPOIM3a.

32. COBMECTHBII I'MAPOIN3 ABYX COJIEH. BiusHME MPUCYTCTBUS KUCIIOT, OCHOBAaHUN M JPYTUX COJIEH Ha
paBHOBECHE I'MIPOIIU3A.

33. KoncranTa rugponusa. CTeneHb riApoIin3a U €€ 3aBUCUMOCTb OT NIPUPOABI, KOHIIEHTPALMK COJIA U OT
temneparypsl. Pacuer pH runpomnusa.

34. Tunsl XuMHYECKHX peakiuil. Peakiimy oOMeHa B pacTBOpax 3JIEKTPOJIUTOB.

35. OkuCANTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [loHATHE OKMCAUTENS U BOCCTAHOBUTEINS, MPOIIECCOB
OKHCJIEHUS U BOCCTAHOBJICHU. BaxkHeHIIne OKUCINTENN U BOCCTAHOBUTEIIN.

36. Tunel OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIINN: ONIPEAEIICHUS U IPUMEPBI.

37. OKMCIINTENBHO-BOCCTAHOBUTEINIbHAS IBOMCTBEHHOCTh: TOHATUE U ITPUMEPHI.

38. Metoabl paccTaHOBKH KOA((UIIMEHTOB B OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUSAX.

39. KonueHTpupoBaHHAsl cepHas KHUCJIOTAa KakK OKUCIUTENb. B3auMopeilcTBue ¢ MeTasiaMu U
HEMeETaJlJIaMHU.

40. KonueHTpupoBaHHas a30THAsl KUCJIOTa KakK OKUCIUTENb. B3aumonelcTBHe ¢ MeTalylaMu U
HEMETaJlJIaMHU.

41. Pa30aBieHHas a30THASA KACJIOTA KaK OKUCIIUTEIL. B3auMOAEHCTBHE C METAILUIAMHU.



42. IlepMaHraHat Kajusi Kak OKUCIUTENb. [I[pOAyKTEl BOCCTAHOBJIEHUS B 3aBUCUMOCTH OT KHMCJIOTHOCTH
cpenpbl.

43. BaxHeilline BOCCTAHOBUTENH: CYIb(PUT, HUTPUT, UOAU, CYIb(UI, METAIbI, BOJOPOI — MPOIYKTHI
OKHCJICHHS U TIPUMEPBI PEaKLIUH.

44. CranpapTHble AJIEKTpOJAHblE NoTeHUuanbl. CTaHAApTHBIM BOJOPOAHBIN 3IJIEKTPOXA. YpaBHEHHE
Hepucra 11 MeTamm4eckux 2JIEKTPOIOB B PaCTBOPE COJIM MeTalLia.

45. TanbBanmyeckue osnemMeHThl. (CXeMa TralbBaHUYECKOIO JJIEMEHTA. YPaBHEHHUS 3IIEKTPOJHBIX
nporieccoB. DJIC rajqbBaHUYECKOTO JIEMEHTA.

46. HanpaBneHue mNpPOTEKaHUS OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX pEAaKIHM U  CTaHIapTHHIE
AJIEKTPOJHBIE TMOTEHLIHMAIBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX cHcTeM. Pacuer sHeprum [ubb6ca u
KOHCTaHThl PABHOBECHS.

47. DnekTponau3 pacTBOPOB MIEKTPOJIUTOB. llocienoBaTenbHOCTH paspsiia MOHOB M MOJIEKYJ BOJBL.
CocTaBiieHre CXeMBbI 3JIEKTPOJIHN3a.

48. DJEeKTpOoau3 pacIiaBoB 3JIEKTPoUTOB. [lodydeHue MIenoYHBIX, MIEI0YHO-3EMEIbHBIX METAIOB U
QITIOMHUHHUS B IIPOMBIIINIEHHOCTH.

49. Koppo3sus meramioB. OCHOBHbIE BUJIbl KOPPO3UU. MeTO/IbI 3aIUThI OT KOPPO3UH.

50. KowmmnekcHbie coenuHeHus. CTpoeHHE KOMIUIEKCHBIX COEIMHEHUH: KOMILIeKCOoOpa3oBaTelb,
JIUTaH/Ibl, BHEIIHAS U BHYTPEHHSIS cephl.

51. Knaccudukaiys KOMILIEKCHBIX COEAMHEHUN 10 3apsay KOMILIEKCHOTO MOHA U MO TIPUPOJIE JTUTaHa.
HomeHnkitatypa KOMIUIEKCHBIX COEUHEHUN.

52. DnexTponMTHYECKas JUCCOLMANUs KOMIUIEKCHBIX coequHeHui. KoHcTaHTa yCTOWYMBOCTH.
Koncranta HECTOMKOCTH. Y CTOMYMBOCTh KOMIUIEKCHBIX COEIMHEHUM.

53. Dnementsl | A rpynmbl: oOmias XapakTepHCTHUKA, CIOCOOBI MOJy4yeHUs, CBOICTBa, BaKHEWIINE
COEMHEHUSI.

54. DOnementsl II A rpynmbl: o0mmias XapakTepUCTHKA, CHOCOOBI MOJY4YEeHHs, CBOWCTBA, BaKHEUIIMe
COEMHEHUSI.

55. Onements! VII A rpynmsl: o0miast XapakTepUCTHKa, BakHeHe coequHenns. Crnoco0bl MomydeHus,
CBOICTBA Y MTPUMEHEHNE BAXKHEHUIIUX COETUHEHUI.

56. O6mas xapakTepucTuka p-3aemeHToB VI rpynmel: Kucnopos, 030H, nepokcuj BogopoJa: crocoobl
MOJIy4€HUs1, CBOMCTBA U IPUMEHEHHUE.

57. Cepa, ceneH, Teu1yp, HAXOXKACHUE B IPUPO/IE, OTYUEHUE U CBOWCTBA BAKHEHILIMX COEANHEHUH.

58. OOmiast XxapakTepucTuKa p-3JIEMEHTOB V rpymmbl. AMMHUAK, TOJIydeHHe, CTpoeHue U cBoiictBa. Coinu
amMMoHMs1. OKCUAbI a30Ta, MOJyYeHHe, CTPOEHHE U CBOMCTBA.

59. A3oTHasg W a30THCTas KHCIOTHI, MOJY4YEHHE, CTpOEHHe, cBoiicTBa. HuTparbl, ux Tepmuyeckas
YCTOWYMBOCTh, OKUCIIUTENbHAS AaKTUBHOCTb. A30THBIE YA00OpEHHUS.

60. CnocoOslI mosyueHusi, CBOMCTBa 1 mpuMeHenue ¢pocdopa u ero coenuHeHuid. @ocpopHbie ynoOpeHus.

Kpumepuu gpopmuposanun oyenok no npomercymounoi ammecmayuu:

«omauyno» (___ OaiynoB) — MOJy4yarOT 0Oydaromuecs, KOTOpble CBOOOIHO OPHUEHTHUPYIOTCS B
MaTepHuae U oTBe4aroT 0e3 3arpyaHeHuit. OOydaronuiics crocobeH K BBIOJHEHUIO CIOXKHBIX 3a/laHui,
MTOCTaHOBKE 11esIel ¥ BbIOOpE MmyTel X peanu3anuu. Pabora BbINMOIHEHA OTHOCTHIO O€3 OIMOO0K, pEIeHO
100% 3amau;

«xopowoy (___ Oamma) — moiydaroT oOydaromuyecs, KOTOPbIE OTHOCHUTEIBHO TIOJHO
OPUEHTHPYIOTCS B MaTepuayie, OTBedaloT 0e3 3aTpyAHEHMH, TOMYCKal0T HE3HAUUTEIbHOE KOJIUYECTBO
omnbok. O6yyaronuiics cnoco0eH K BHIMOIHEHUIO CIOXKHBIX 3aJaHuii. PaboTa BBIMOIHEHA TOIHOCTHIO,
HO WMEIOTCS He Ooyiee OIHON HerpyO0ol omuOKM W OAHOTO HejouyeTa, He 0ojiee TpeX HEeI0YETOB.
JlonyckaroTcsi He3HaYUTEIbHbIE HETOYHOCTH IIPH PELIeHuH 3ajay, pemeHo 70% 3anay;

«yooenemeopumenvruo» (___ 06aNIIOB) — MOTYyYAOT 00yUaIOMIecs, y KOTOPhIX HEJJOCTATOYHO BBHICOK
YPOBEHb BIIaJICHUSI MaTepHasioM. B mporiecce 0TBeTa Ha SK3aMeHe JOMYCKAIOTCsl OIIUOKH U 3aTPyTHEHHS
pu u3J0KeHun Mmatepuana. OOydaromuiicss MPaBUIBLHO BBIMOJIHWI HE MeHee 2/3 Bcell paboThl WM
JOMyCTHII He 6oJ1ee 01HOM rpy0oii omIOKH U IBYX HEI0UETOB, HE Ooiee 01HOM rpy0oii 1 0JHOI Herpy0oit
omuOKu, He Ooyiee Tpex HErpyoObIX OIMMUOOK, OJHOW Herpyboi. OOydaromuics



3aTPYAHSIETCS C MPABWIBHOW OLEHKOW MPEIIOKEHHOM 3aauM, JAeT HEMOJIHBIM OTBET, pemeHo 55%
3ajay;

«Heyooeremeopumenvuoy» (__ 0amioB) — MOMy4yarOT OOy4arolIUecs, KOTOpbIE TOIYCKaroT
3HAYUTENbHbIE oMok, OOyJarommiics UMEeT UMb HAYAIbHYIO CTCIICHh OPUEHTAIlMU B Marepuaie. B
paboTe unciao omMUOOK U HEAOYETOB MPEBBICUIIO HOPMY I OLEHKU 3 WJIM MPABWJIBHO BBIMIOJIHEHO MEHEe
2/3 Bceit pabotel. OOyUaromUiics JaeT HEBEPHYIO OIICHKY CUTYalluu, perieHo MmeHee 50% 3amay.

6. Memoouueckue mamepuasl, onpeoensarouiue nNPoueoypbl OUCHUBAHUA 3HAHUI, YMEHUIl,
HABbIK0G U (U1) onvima desameabHOCmu

Maxkcumanbaas cymma (100 GamnoB), HaOupaemasi CTYJEHTOM IO TUCHUILUIMHE BKJIIOYAET JIBE
COCTAaBJISIIOLIHE:

— nepeas cocmasnAowas — OLIEHKa PEeryJIspHOCTH, CBOEBPEMEHHOCTH M KauecTBa BHIIOJHEHUS
CTYICHTOM yueOHOW paboThl MO M3YyYEHUIO JUCHHILIUHBI B TEYCHHE MEPUOJIa U3YUEHUS TUCIUILTAHBI
(cemecTpa, WM HECKOJBKUX ceMecTpoB) (cymma — He Oosiee 70 OGamtoB). bammel, xapakTepusyronue
YCIIEBaEMOCTh CTYACHTA MO JUCHUIUIMHE, HAOMpAIOTCS MM B TEYCHHE BCETO ITepHoja OOy4YeHHs 3a
W3Y4YECHHE OT/ICIbHBIX TEM U BBIMOJIHEHHUE OTIEIbHBIX BUJIOB padoOT.

— @mopas cocmaegnAlowas — OLEHKAa 3HAHUM CTyJIeHTa [0 pe3ysibTaTaM I[POMEXYTOYHOU
aTrectanuu (He 6onee 30 —6amioB).

Llenvio npomesrcymounslx ammecmayuii 10 TUCIHUIUINHE SBISETCS OLEHKA KaYeCTBA OCBOCHUS
JTUCIUILIMHBI 00YYarOIIUMUCS.

Kpumepuu ouenku kauecmea oceoenus oucyunaunst (Ilpunoscenue)

—  QOuenka «omauunon—om 91 0o 100 6annoe — TeOpETUIECKOE COAEPIKAHUE KypCa OCBOEHO MOJHOCTHIO,
6e3 pobenoB, HEOOX0IMMBbIE ITPAKTUYECKHE HABBIKU PaOOThI C OCBOEHHBIM MaTepHaioM
chopmupoBaHbl. Bee mpeaycMoTpeHHbIE IPOrpaMMoii 00ydeH st yaeOHbIe 3a/IaHHsI BHITIOJTHEHBI,
KaueCTBO MX BBIITOJTHEHUS OLIEHEHO YHCIIOM 0aJlIoB, OJIM3KUM K MakcuMaibHOMY. Ha sk3ameHne cTyieHT
JIEMOHCTPHUPYET TITyOOKHEe 3HAaHUS MPEyCMOTPEHHOTO IIPOTPaMMO MaTepHaia, yMeeT YeTKO,
JTAKOHUYHO U JIOTUYECKH MOCJIeIOBATEIbHO OTBEYATh HA MTOCTABJICHHBIE BOPOCHI.

Ouenka «xopouo» — om 81 00 90 6annoe — TeopeTUUIECKOE COJIEPKaHNE Kypca OCBOEHO, HEOOXOIUMbIE
MIPAKTUIECKIE HABBIKA PAOOTHI COPMHUPOBAHEI, BHITIOTHEHHBIC yUeOHbBIE 3aJaHMsI COIepKAT
He3HAUMTeNbHBIe omHOKN. Ha sK3aMeHe CTyIeHT IeMOHCTPHPYET TBEpAOE 3HAHHUS OCHOBHOTO
(mporpaMMHOTr0) MaTepuaa, yMeeT 4YeTKO, TPaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
MOCTaBIIEHHBIE BOIIPOCHI.

Ouenka «yoosnemeopumensvno» —om 61 0o 80 6annoe — TeopeTUUECKOE COIEpKAHUE Kypca OCBOEHO HE
MOJIHOCTHIO, HEOOXOIUMBIE TPAKTHUECKUE HABBIKM PabOThI COPMUPOBAHBI YACTUYHO, BBINOJHEHHBIC
yueOHbIe 3a/aHus cojepxkar rpyosie omuOku. Ha sk3ameHe CTyAeHT NEeMOHCTPHpPYET 3HAHUE TOJIbKO
OCHOBHOTO MaTepuana, OTBEThl COJEepXKaT HETOYHOCTH, cJIabo apryMeHTHpPOBAaHBI, HapyIIeHA
MOCJIeIOBATEIFHOCTD U3JIOKEHHUST MaTeprasa

— QOuenka «uneyoosnemeopumenvno» — om 36 00 60 6annoee — TEOPETUUECKOE COJEpKAHUE Kypca HE
OCBOEHO, HEOOXO/IMMbIE MPaKTUYECKHE HAaBBIKU PabOTHl HE CPOPMHUPOBAHBI, BHINIOJHEHHBIE yUeOHbBIE
3a/laHus cojiepKaT rpyOble OMUOKH, TOTIOTHUTENbHAS CAaMOCTOATEIbHAs paboTa HaJ MaTepUaIoM Kypca
HE TIPUBEJIET K CYIIECTBEHHOMY IMOBBIIICHUIO KauecTBa BBIMOTHEHHs Y4eOHBIX 3amaHuil. Ha sk3ameHe
CTYIEHT JEMOHCTPUPYET HE3HAHWE 3HAYMTEIHHOW YacTH MPOrpaMMHOr0 MaTepuana, CYIICCTBCHHbBIE
OIIMOKY B OTBETaX Ha BOMPOCH], HEYMEHHE OPUEHTUPOBATHCS B MaTepUalie, He3HAHUE OCHOBHBIX TTOHATUH
JTUCIUTUIAHBI.

Tunosele 3amanusi, obecmeunBatone ¢GopmupoBanne kommereHiud [IK-16 u IK-18
MPEJICTaBJICHBI B TA0IHIIE 7
Taonuya 7. Pe3ynomamol 0c60eHuUsA yueOHOU OUCYUNTIUHBL, NOOTIEHcAuUe NPOBEPKe



Pe3ynomamal 00yuenusn
(Kkomnemenuyuu)

OcnogHble nokazamenu oyeHKuU
pe3ynbmamog ooyuenusn

Buo ouenounozo mamepuana,
obecneuusarouiue
dopmuposanue komnemenyui

[TIK-16 — roTOBHOCTBIO
MJIAHUPOBATh U MPOBOAUTD
buznyecKkue 1 XUMHUYECKHe
AKCIIEPUMEHTHI, TPOBOJIUTH
00paboTKy UX PE3yJIbTaTOB U
OIICHUBATD MOTPEUIHOCTH,
BBIIBUTATh TUIIOTE3BI U
yCTaHaBIUBATh TPAHUIIBI UX
MPUMEHEHUS, IPUMEHSATh
METO/Ibl MATEMAaTUUYECKOTO
aHaJIM3a U MOJICTTUPOBaHUS,
TEOPETHYECKOTO 1
SKCIEPUMEHTATIHLHOTO
WCCIICIOBAHUS;

I1K-18 — roTOBHOCTBIO
WCIIOJIb30BaTh 3HAHUE CBOWCTB
XUMHUYECKHX AJIEMEHTOB,
COCIMHEHUH U MaTepUaJIOB Ha
UX OCHOBE JIJIsl pellieHus 3a/1a4
npoheCCHOHATTLHON
JIESITEIbHOCTH

3namo:

— OCHOBHEBIE THUIIOBEIE
WHCTPYMEHTAJIbHBIC Cpe/cTBa
Ui TPUHSATUS  PEIICHUH 110
VOpaBJICHUIO  pUCKaMu  (u-
HAHCOBBIX AKTHBOB, OCHOBBI
pa3paboTKu YIPaBJICHUYECKUX

pELIeHMIA; CYITHOCTh, (DYHKIHH
yIpaBICHUS W OCHOBHBIE HX
BUIBL;

— OCHOBHBIE THUIIOBBIE
MHCTPYMEHTAJbHBIE  CpPEACTBa
JUIS TPUHATHAS ~PEIICHUH  TI0
YIIPABICHHIO pucKamMu
(MHAHCOBBIX AKTHBOB; OCHOBBI
pa3pabOTKU  YIpaBICHYECKHX
peLIeHHIA; CYHNIHOCTh, (DYHKIHU
yIpaBICHUS W OCHOBHBIE HX

TunoBeie OLIECHOYHbBIE
MaTepuabl JUisl yCTHOTO onpoca
(pasoen 5.1.1

(NeNel-5,8-13 u m.o.)

TUIIOBBIC TECTOBBIC 33 TaHHUS
(pazoen 5.2.2.); (NeNel-5,8-13 u
m.o.)

MIPUMEPHBIE TEMBI 3CCE

(pazoen 5.1.5); (NeNel,5,7)
TUIIOBBIE OIIEHOYHBIE MaTEPHUAIIBI
K 9K3aMeHy (pazoen 5.2.)

BUJbI, OCHOBHBIC IT0OKa3aTelu
3¢ (PEKTUBHOCTH OpraHM3allud H
coJiepKaHue 3¢ deKTUBHOCTU
VIIPaBJICHUS;

Ymemo:

— aHAIM3WPOBATH n | TUTIOBBIE OIIEHOYHBIC
UCIIOJIb30BAThH pas-IuuHble | MAaTEPUAIbI U1 yCTHOTO OIIpoca
MCTOYHUKK WHpopMaumu st | (pasaen 5.1.1
MPOBEJICHUS anammza | (NeNe 3-6 ,10-16m 1.71.)
(HUHAHCOBBIX akTuBOB, | OLICHOYHbIE MaTepHalIbl IS
UCTIOJTb30BaTh pasMuHbIe | CAMOCTOSTENBHON paboThI
TEOPUH, MOJEIM W METOBI MpH | (THIIOBEIE 3a1auu pasaen 5.1.2.);
pe-IeHun YIPaBJIEHYECKUX | TUTIOBBIE TECTOBBIE 3a1aHHSA
3a/1a4;; (pa3zmen 5.2.2.)

— aHaJIM3UpOBaTh u | IpUMCPHBIC TEMBI 3CCE (pa?))leﬂ
HICTIOTB30BATh pasmuunsie | 5.1.5); (NeNe2,3.6)

MCTOUHUKH HMH(OpMAMU JJis | IPUMEPHbIE TeMbI pedepaToB
HPOBEICHHUS agammsa | (paszen 5.1.3.); (NeNel,5,7)
(UHAHCOBBIX aKTUBOB; | IPUMCPHBIC TEMBI NIOKJIA/I0B
HCIIONb30BaTh pasnuunble | (paszen );

Teopuu, mMoaenu u metoxasl mpu | (NeNel,5,7)

peleHIH YIIPaBICHYECKIX

3a7ad4; 00001mare H

aHAM3UPOBaTh HH(pOpMaHo 00
OpraHu3aIy, TMOJYyYEeHHYIO U3
pa3HbIX HCTOYHUKOB, JUIS
pa3paboTKu YIPaBICHYECKUX
pELICHUN C Y4€TOM KPUTEpHUEB
COLIMATIEHO-3KOHOMHMYECKON
3pGEKTUBHOCTH,  PUCKOB |
BO3MOKHBIX COLIMAIIbHO-




9KOHOMHYECCKHUX HOCJ'IGI[CTBI/IfI

Bnaoemo: Tumosbie o1leHOYHEIE
— 3HAHASIMH O CHCTEMHOM H | MaTEpHAIIBI ISl YCTHOTO OIpoca
CUTYyallMOHHOM  monxoxax  # | (paszen 5.1.1

BO3MOXKHOCTSIX ux | (NeNe 7-8 ,13-17,20-25 u 1.1.)
UCIIONIb30BAaHUsI B NPAKTHKE | MPUMEPHBIE TeMBI pedepaTsl
YIpPaBIICHUS; (pazmen 5.1.3).; (NeNe4,8,10)

— 3HAHUSMH O CHCTEMHOM M | IPUMEpPHBIE TEMBI 3cce (pa3ien
CUTYalMOHHOM  noxaxogax | 3.1.5);

BO3MOXKHOCTSAX ux | (NeNel,5,7)

HUCITIOJIB30BAHUS B IMPAKTHUKEC

YIPaBIICHUS; MeTonamMu | MOXKHO yKa3aTh CCBUIKY Ha
peamn3anum OCHOBHBIX | MCTOAUYCCKHEC PCKOMCHAALIUHU
YIIPaBIECHYECKUX ¢Gynkupii; | (MY HATMYKMKA) U yKa3aTh
Pa3IMYHBIMU crnocobaMu | HOMEpa 3a1aHui)

pelicHus YIIPAaBJICHYCCKUX 3a/la4d
B YCJIOBUAX PHCKa

Takum 00pa3oM, BBINOJHEHUE TUIIOBBIX 3aJlaHMM, MPENCTAaBICHHBIX B paszjene 5 «OLeHOYHbIe
MaTepuaibl JUIsl TEKYIIEro M pyOEKHOr0 KOHTPOJIS YCIEBAEMOCTH M IPOMEXKYTOUHOW aTTeCTaluu»
MI03BOJIUT 00ECIEUUTh:

- cnocoOHOCTh KPUTHYECKH OIICHWBAThH TpEAiaracMble BapUAHTHI YIPABICHYECKUX PEIICHUNA U
pa3pabarbiBaTh U OOOCHOBBIBATh NPEAJIOKEHHS IO HUX COBEPUICHCTBOBAHHUIO C YYETOM KpPUTEpUEB
COLIMAJIBHO-9KOHOMHUYECKOH 3(PPEeKTUBHOCTH, PHCKOB M BO3MOXKHBIX COIMAIBHO-IKOHOMHYECKHX
MoCJe/ICTBUM 1 HanpasiieHo Ha GpopmupoBanue [1K -11.

- CIOCOOHOCTh aHAM3UpPOBaThb W HUHTEPIPETUPOBATh (PUHAHCOBYIO, OYXTaNTEpCKYl0 U HHYIO
MH(OpPMALIMIO, COJIEP)KAIYI0Cd B OTUETHOCTH NPENNPHUATHA pa3iuyHbIX (OpM COOCTBEHHOCTH,
OpraHu3aiuii, BEAOMCTB U T.J. ¥ UCIIOJIb30BaTh MOJIyUE€HHbIE CBEICHUS ISl IPUHSATHS YIIPaBICHYECKUX

pemeHnii 1 HanpasieHo - [IK

7. YYEBHO-METOANMYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JISA)

7.1 OcHoBHasi MTEpPaTypa

1. I'muaka H. JI. O0mas xumus. - M.: Xumus, 2012.

2. KoukapoB X.A. Heopranuueckas XuMus B YypaBHEHHUSAX peakuui. YueOHoe mnocolue
«donymeno YMO 1no KJIacCMUeCKOMY YHUBEPCHUTETCKOMY OOpa3oBaHMIO» Ul CTYJIEHTOB. M31-Bo
«IIpunT-nIeHTpY», Hanpuuk, 2012 r. 350c.

3. Xaxanuna T.W. u np. Heopranmueckas xumust: Yuebroe nocooue. T. V. Xaxanuna, B. U. I'pebupkoBa, H.I'.
Huxuruna. - M.: FOpaiir, 2010. -288c.

4. Vraii 51.A. OOuias u HeopraHudeckas XUMUs: YueOHUK By30B. — M.: Bricias mkouna, 2004.
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7.2. lonoiHUTEIBHAS JIUTEPATypa

1. Crenun b.JI., LiBeTkoB A.A. Heoprannueckas xumusi. —M.: Boicmi. mik.,1994. —607 c.
2. HoBukos I'.1. OcHoBrl o6111e# xumun. —M.: Beicir. mk., 1988. —431 c.

3. HoBoxeHoB B.A. Beenenue B Heoprannyeckyro xumuio: B 2 4. bapuayn:. U3g-so AI'Y, 1998; 1999. —

4. AxmetoB H.C. u np. JJabopaTtopHbie 1 CEMUHAPCKHE 3aHATHS 110 00IIEeH 1 HEOPTAaHMYECKOM XUMUMU. ;
VYyebnoe nocobue s cTyaeHTOB By30B M., Bricias mikoia, 2003, 367c.

5. Kypc xumun / [Tox pen. H.B. KopoBuHna, 2-¢ u3a. - M.: Beicmias mkoia, 1990.
6. AxmeroB H.C. OOuias u Heopranuueckas xumusi. M.: BILI, 2001. 743c.

7. I'manka H.JI. 3amaun u ynpaxuenus o oomeit xumuu JI.: Xumus, 1985.
Hexkpacos b.B. OcnoBbl o6mieii xumun. M.: Xumust, 1972-1973, T. 1,2 u 3

8. Couneia B.U., Mapteinenko JI.U. Heoprannyeckas xumus. M.: U3n-so MI'Y, 1991,1994. 4.1, 2.

9. Kapanerbsan M. X., [Ipakun C.1. O6mas un neopranndeckast xumusi. M.: Xumus, 1994. 588c

10. O6mmas u vHeoprannyeckast xumus: B 2 T./ [Tox pen. A.®. BopoOsesa. Tom 1. TeopeTndeckrne 0OCHOBBI
xumun.- M.: UK «Axagemxauray», 2004.-371 c.
11. Xpto Jx. Heoprannueckass XUMus: CTPOEHUE BELIECTBA U PEAKLMOHHBIE CBOMCTBA BEIIECTB. M.:
Xumus, 1987. 696c¢.
12. Tperbsixo YO.Jl. , Mapteinenko JI.W. , I'puropreB A.H., lluanze A.}O. Heopranuueckas Xxumus.
Xumus snemenToB M.: Xumust, Kaura 1, 2001. 472¢, Kaura 2, 2001. 583c.
13.. O6mass m HeopraHudeckas Xumus B Bompocax: Ilocobwe mns By3oB / P.A. Jlumun, JLIO.,
AnukbepoBa, - 2-e u3., nepepad. u gom. — M.: Ipoda, 2004-304 c.

7.3. UnTepHeT-pecypcebl

K CO6PEMEHHbIM npo¢eccuonaﬂbnbm oazam OaHHbIX:

Nen/m | HaumeHoBaHue Kparkas xapakrepucruka Anpec caiita YcaoBust
3JIEeKTPOHHOT O aocTyna
pecypca
1. OB/ PI'b OnexkrponHble Bepcun 885898 monueix | http:/ www.diss | ABTopuzoBaHH
TEKCTOB JUCCEPTAINH U Isl.ru BI TOCTYT W3
aBTopedeparoB u3 ¢ponna Poccuiickoit OoubIMoTEeKH
rocy/IapCTBEHHON OMOIMOTEKU (x. 112-113)
2. «Web of ABTOpUTETHAS NOJUTEMATHYECKAS http://www.isik | Hoctyn no IP-
Science» pedepaTuBHO-OHOIMOTpadueckas u nowledge.com/ | agpecam KBI'Y
(WOS) HayKOMeTpHu4ueckast 0a3a JaHHbBIX, B
KOTOpOM HHIeKcUpyroTcs okoo 12,5
TBIC. KYPHAJIOB
3. | Sciverse Scopus PedeparuBnas u ananuTuueckast Hoctyn o 1P-
U3JaTeNIbCTBA  |0a3a NaHHBIX, COJEpIKaIast http://www.sco | agpecam KBI'Y
«DIIB3€EBHUD. 21.000 peneH3npyeMbIX )KYpPHAJIOB; pus.com
Hayxka u 100.000 xxur; 370 KHUKHBIN cepuil
TEXHOJIOTUN» | (IPOJOHKAIOIINXCS U3TaHUM);
6,8 MITH. TOKJIaJI0B U3 TPYIOB
KOH(DepeHIHI
4. Hayunas OneKTpoHHas OMOIMOTEeKa HAyUHBIX http://elibrary.r [onupit
JIEKTPOHHAsI | TIyOJIMKAIU - TIOJTHOTEKCTOBBIE u JOCTYII
omomorexka | Bepcuu okosio 4000 MHOCTpaHHBIX U
(HOBb PO®H) | 3900 oTeueCTBEHHBIX HAYYHBIX
KypHAJIOB, pedeparhl myoaukaruii 20
TBICSTY JKYPHAJIOB, @ TAK)KE OMUCAHUS
1,5 MiTH. 3apyOeKHBIX U POCCUNUCKUX
JICCepTaIUH.



http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/

2800 poccHiiCKHMX KYpHAJIOB Ha
0€3B0O3ME3THON OCHOBE
5. Ba3a nanupix | HanwonanbHas nHGOpMaIOHHO- http://elibrary.r | ABTOpHU30BaHH
Science Index | aHasMTHUYecKas cCUCTEMA, u BIi JIOCTYII.
(PUHLI) aKKyMyJIipyroIas ooiee 6 TTo3BossieT
MUJUTHOHOB ITyOJIMKAITUH POCCUHCKUX JIOTIOJTHATD U
ABTOPOB, a TAK)Ke HHPOPMAITHIO 00 UX YTOYHSITh
IUTHpPOBaHUU U3 6osiee 4500 CBEIICHUS O
POCCHUICKHX KYPHAJIOB. MyOIUKALINSX
yueHbix KbI'Y,
UMCIOIIHNXCS B
PUHI]
6. | HanuonanbHasi | OObeIMHCHHBIN JIEKTPOHHBIN https://H36.pd Hoctyt ¢
JJIeKTpPOHHAsi | Katanor ()OHI0B POCCHUICKUX AJNIEKTPOHHOTO
onéamoTexka | OMOJIMOTEK, comep KAt YUTATILHOTO
PI'b 4 331 542 »neKTpOHHBIX JOKYMEHTOB 3aj1a
00pa3oBaTeNbHOrO U HAYYHOTO OMOTHOTEKH
XapakTepa 1Mo pa3aundHbIM OTPACIISAM KbI'Y
3HAHUM

i KPOMB mozo oﬁytmtomuec;l MO2ym 60CROJ1b306AMbCA npoqbeccuouaﬂbubmu ROUCKO6bIMmuU
cucmemamu.

1. KoMmiekT OmopHBIX CXEM-KOHCIEKTOB IO TeMaM: 3JIEKTPOJIUTHYECKas JHUCCOLMALINS;, KHUCIOTHI,
OCHOBaHHUS, aMQOTEpHble THJIPOKCUABI, COJM KaK DJIEKTPOJIUTHI; PEAKIUH HOHHOIO OOMEeHa
http://dissociation.nm.ru/ .

2.Kputepun npoTekaHHusi OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUi: MeToauYecKasi pa3paboTka ais
npenojaBaTenel Xumuu http://som.fio.ru/item.aspid=10004859

3. AHuMaruu no XuMuu http://som.fio.ru/items.aspid=10001380

4.IlonynsipHasi OuO/IMOTEeKa XMMHMYECKHX 3JieMeHTOB .lctopusi OTKpbITHS, (U3NYECKHE CBOICTBa

3JIEMEHTOB http://'www.n-t.org/ri/ps
5.00yyaomasi JIHOUKJIONEIUs: XUMHA. TeopeTHuecKkue OCHOBBI OOIIei, HeopraHudecko u
OpraHUveCcKOi XUMHH, TECTHI, CIIpaBOYHBIC MaTepHaJIbL.

http://www.informika.ru/text/database/chemy/START.html.

6.becnyiaTHbIl Kypc XuUMHM .OJEKTPOHHBIH y4eOHUK 1O OOIEell U HeOopraHuYecKol XHMHHU:
TEOPETUYECKHE OCHOBBI, OOJIBIIIOE KOJIMYECTBO 3a/1a4 C PELICHUSMH, CIIPaBOYHbIE MaTepHaIbl, TOMAITHIE
3a/IaHMs], PEKOMEHIallK K 3K3aMeHaMm. http:// www.anriintern.com/chemistry/intro.shtml.

7.0TKpbITast XUMHA. YueOHOE Toco0ue 0 XUMHH, Cofieprkaliiee 0a30BbIi U TOTOIHUTENBHBIA MaTepUal,
WJLTIOCTPAIINH, CIIPABOYHBIE TAOJHIIBI, pa300p PEelIeHNH TUTIOBBIX 3a/1a4, 3a/IaHus U CAMOCTOSITEITHbHON
pabotsl. http://www.college.ru/chemistry/course/design/index.htm.

8.00mas u Heopranuyeckass XumMusa: yactb 1 .Matepuainsl o oOuieil XxuMuu
XMMUH, CTpOEHHE aroma, XMUMUYECKast
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc.

9.00mas U HeopraHmyeckasi Xumusi: yactp 2 .Marepuanasl M0 HEOPraHWUYECKOH XMMHUU OCHOBHBIE

. OCHOBHBIC ITOHATHUSA
CBA3b.

KJIaCChI HEOPTaHUYCCKUX COG)IPIH@HI/Iﬁ, nux CBOHCTBA u CIIOCOOBI IMMOJIYYCHMU.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc.
10. UnTepecHble ONBITBI MO XUMHM  .METOIMKH  TPOBEACHUS  HEKOTOPHIX AP (EKTHBIX

JeMOHCTPAIMOHHBIX OmnbITOB. http://kvaziplazmoid.narod.ru/praktika/
11.IIporpamMmMHoe o0ecrieyeHue M0 XMMUH. AHHOTHPOBAHHbIE CCHIIKH HA CYIIECTBYIOLINE TPOTPaMMHBIC
pecypchl 1o XUMUH. http://chemicsoft.chat.ru/


http://elibrary.ru/
http://elibrary.ru/
http://dissociation.nm.ru/
http://som.fio.ru/item.aspid%3D10004859
http://som.fio.ru/items.aspid%3D10001380
http://www.n-t.org/ri/ps
http://www.informika.ru/text/database/chemy/START.html
http://www.anriintern.com/chemistry/intro.shtml
http://www.college.ru/chemistry/course/design/index.htm
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
http://kvaziplazmoid.narod.ru/praktika/
http://chemicsoft.chat.ru/

12. Xumust XaJIbKOTeHOB. VYuebHOE nocobwue o HEOPraHUYeCcKoi XUMHH.
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html.
13. XuMHuYeCKHU I 1eMOHCTPANMOHHBIN IKCIIEPUMEHT: 0aHK JaHHbIX. TeMaThnueckas KOJJIEKIUs CChLIIOK

Ha OpPUTHHAILHBIC KYpHAITHHBIE CTaTbu u KHWTH.
http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html.
14. Heopranuveckas xumus. Bwuaeoonmbitei B Emmuoit  komneknuu — [{OP http://school-

collection.edu.ru/collection/chemistry/.
15. OcHOBBI XUMHH: AJIEKTPOHHBIN yueOHHUK .http:// www.hemi.nsu.ru.
16. DOmnexktpoHHas OuOnMMOTEeKa y4eOHBIX MarepuaioB 1o xumuu Ha mnopTtase Chemnet.
http://www.chem.msu.su/ras/elibrary/.
17. WebElements: oHnaitH-cripaBOYHUK XMMHUYECKUX 371eMeHTOB .http://webelements.narod.ru.
19. Knaccudukarms xumudeckux peakmuid. http://classchem.narod.ru.
20. Kypc xumuu Ha cepBepe 0eCIuIaTHOTO TUCTaHIIMOHHOTO 00pa3oBaHus
http://www.anriintern.com/chemistry/.
21. Ilepuoanueckuii 3akoH JI.M. Menneneesa u crpoenue aroma. http://mendeleev.jino-net.ru.
22. TlonynsipHast OMOIMOTEKAa XUMHUUECKUX dJIeMeHTOB .http://n-t.ru/ri/ps/.
23.http://www.xumuk.ru/,http://www.nanometer.ru/2011/09/17/obshaa_i_neorganicheskaa himia 26187
4.html.
CrnpaBounas npaBoBas cucteMa «["apant». URL: http://www.garant.ru.
CrpaBounas npaBoBasi cuctema «KoncynsrantlLimtoc». URL: http://www. consultant.ru
npogheccuonaibHvle NOUCKOBble CUCTIEMbL
[TomroTekcToBas 6a3a nanubix ScienceDirect: URL: http://www. sciencedirect.com.

Buptyansasie npubopst (virtual instruments) - KOMIOBIOTEPHBIE MPOrPaMMBbI, HUCIOJIHSIOIINE, C
MIOMOUIBI0 KOMIIBIOTEPAa M OTHOCHUTEIBHO HECJIOXHOTOo 000pyIoBaHUS (aHAJIOrO-IM(PPOBBIX U
1M POaHATIOrOBbIX NMpeodpazoBaTesel, JaTYNKOB U UCTIOTHUTENIBHBIX YCTPOUCTB), GYHKIMN pa3IMYHBIX
npuOopoB. BupryanbHble npuOOpHl MCMONB3YIOT Kak s 3aMEHbl OOBIYHBIX NPUOOPOB, Tak W IS
peanu3ay YHUKaIbHBIX U3MEPEHUH, U1 KOTOPhIX HET OOBIYHBIX TPUOOPOB.

BupryanbHble npubopel B (U3MKO-XMMHUYECKOM S3KCIEPUMEHTE MOXXHO HaWTH Ha caiiTe:
http://pdeis.at.tut.by/

[Tpu n3yueHnn TUCIUIUIMHBI Y TIPaBIeHHE PUCKaMU (PMHAHCOBBIX aKTHBOBY 00YJaIOIIHECs
o0ecredeHbl JoCTyNnoM (yIaJIeHHBIN OCTYI) K pecypcam:

—  00uwue ungopmayuonnvle, CHpagouUHbvle U NOUCKOGbLE:
CrpaBounas npaBoBas cucrema «l apant». URL: http://www.garant.ru.
CrpaBounas npasoBasi cuctema «KoncynabsrantlLimtoc». URL: http://www. consultant.ru

—  ba3zvl 0annvix

Jlnist caMOCTOSITeNNbHON, MHIMBUAYaIbHONW paboThI, MOATOTOBKH MPOEKTHBIX M HUCCIIEI0BATEIbCKUX
paboT 1O MeJarornaecKoi MpakTUKE PEKOMEHIYETCS UCIIOIb30BaTh AIEKTPOHHO-OMOINOTEYHYIO CUCTEMY
(pecypebl  uHpopmanmonHoro uneHtpa @®I'BOY BO KbBI'Y obecneunBaromuii  JoCcTyn K psay
MEXTyHAPOIHBIX U3aTeNbCTB U 0a3 JaHHBIX:
. SciVerse Scopus(http://www.scopus.com)
3BC IPR BOOKS (http://iprbookshop.ru/)
OBC «Koncynprant cryaerTa» (http:/www.studentlibrary.ru)
Web of Science (WOS) (http://webofknowledge.com).
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7.4. MeToanueckne yKa3aHus 10 NPOBeeHUI0 PA3JINYHBIX Y4eOHbIX 3aHATHH, K KYpCOBOMY
NPOEKTHPOBAHMIO U IPYTHM BHAAM CAMOCTOSITeJIbHON PadoThI
Memoouueckue yka3anusa K npaKmu4ecKum 3aHAMUAM
[TpakTryeckue 3aHATHS PEICTABIISAIOT c000i1 0coOyro hopMy opranuzauu yueOHOTro mporecca, B
X0ZIe KOTOPOTrO CTYIEHT JOJDKEH IPHOOPEeCTH YMEHHUs I0oJydyaThb HOBBIE Y4eOHbIE 3HAHUA, HX
CHCTEMaTU3HPOBATh; ONEPHPOBATH OA30BBHIMH MOHATUAMHU M TEOPETHUECKUMHU KOHCTPYKIHUSAMH Y4eOHOMH
JVCLUIUIMHBL, pelaTh MO3HABATENIbHbIE 3aJJauH; JIOTUYHO BBICTPAUBATh YCTHBIE U NHCbMEHHBIE TEKCTHI.


http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html
http://school-collection.edu.ru/collection/chemistry/
http://school-collection.edu.ru/collection/chemistry/
http://www.hemi.nsu.ru/
http://www.chem.msu.su/ras/elibrary/
http://webelements.narod.ru/
http://webelements.narod.ru/
http://classchem.narod.ru/
http://www.anriintern.com/chemistry/
http://mendeleev.jino-net.ru/
http://n-t.ru/ri/ps/
http://n-t.ru/ri/ps/
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.nanometer.ru/2011/09/17/obshaa_i_neorganicheskaa_himia_261874.html
http://www.garant.ru/
http://www/
http://www/
http://pdeis.at.tut.by/adcdac.htm
http://pdeis.at.tut.by/adcdac.htm
http://pdeis.at.tut.by/adcdac.htm
http://pdeis.at.tut.by/
http://www.garant.ru/
http://www/
http://www.scopus.com/
http://iprbookshop.ru/
http://www.studentlibrary.ru/
http://webofknowledge.com/

[{enpr0 MpaKTUUECKUX 3aHATHH SABJISICTCS MPUOOPETEHUE CTYJICHTAMH HOBBIX 3HAHWM, YMCHU 1 HABBIKOB,
HEOOXOAUMBIX JUIsl TPO(ECCHOHABHON AESATENbHOCTH, PAa3BUTHE Y HUX T'YMAHUTAPHOTO MBIIUICHUS H
MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEN KaK CpeCTBA MHAUBUAYAJIbHOI'O OCBOEHUS yueOHOM AucumiinHbl. Bee
3TO TpeOyeT TIATeNbHOW MOArOTOBKM K MPAKTUYECKUM 3aHATHAM. lIpu MOATOTOBKE K MPaKTHYECKUM
3aHATUAM CIIEyeT UCIOJb30BaTh BCIO PEKOMEH/I0BAHHYIO JIMTEPATYPY, PA3MELICHHYI0 Ha OyMa)KHBIX U
AJIEKTPOHHBIX HOCUTENAX. BHavane oOy4daronmmces He00X0AUMO 03HAKOMUTHCS C TUIAHOM MTPAKTUYECKOTO
3aHATHS, 3aTEM [IPOUUTATh TEKCThl PEKOMEH0BAaHHOM JIMTEPATyphbl U HAUTH HH(POPMALIHIO, HEOOXOJUMYIO
JUIs IACbMEHHOT'0 OTBETA Ha [TOCTABJIEHHBIE BOIIPOCHI.

Oco0oe MecTO B CTPYKTYpE MPAKTUYECKOTO (CEMUHAPCKOT0) 3aHITHS UMEIOT Y4eOHBIC JTOKIIaIbI
Wi pedeparsl, KOTOPbIE MO3BOJSIOT CTYIEHTaM MPOJEMOHCTPUPOBATH 3HAHUS M YMEHHS, CBS3aHHBIC C
TBOPYECKOH CaMOCTOATENBHOCTBIO, U B IEPBYIO OUEPE/Ib, YMEHUS YUTATh U NIOHUMATh YUe€OHbIE U HAy4YHbIE
TEKCThl, CHCTEMATU3UPOBAaTh U KOHUENTYaIU3UPOBaTh, COJAEPKAIMECS B HUX 3HAHMSI B COOTBETCTBHUHU C
OIpeJICJIEHHBIM aIrOPUTMOM. ['0TOBSCH K JIOKJIaAy, Ha/l0 MPOYUTATh PEKOMEHIOBAHHYIO JIUTEpaTypy U
COCTaBUTH IIJIaHbl IPOYUTAHHBIX TEKCTOB, YTO MO3BOJIUT COCTABUTH ILIaH J0KIaaa. Ha ocHoBe nokmana
nuiyress pedeparsl. OOs3aTeNbHBIM  YCIOBUEM IOATOTOBKM pedepaToB SBISETCS HCHOJIb30BAHUE
JOTIOJIHUTEIbHOM JINTEPATypPHI.

Memoouueckue yKazanusa K camocmoamenbHoll padome.

CamocTosrenbHast paboTa CTyI€HTOB, IPEAYCMOTPEHHAs! y4EOHBIM IIJIaHOM B 00beMe 57 4acoB OT
00I1Iero KOoJIMYecTBa 4acoB, JI0JKHA COOTBETCTBOBATh OoJiee TIIyOOKOMY YCBOEHHUIO M3y4aeMOro Kypca,
(dbopMHpPOBATh HABBIKK HCCIIEOBATEIBCKON pabOThl U OPUEHTHPOBATH CTY/ICHTOB HA YMEHUE MPUMEHSThH
TEOpPETUYECKHE 3HAaHUS Ha MTPAKTUKe. 3aaHus 111 CaMOCTOATENbHOM paboThl COCTABIIAIOTCA 110 pa3zeam
U TeMaM, IO KOTOPbIM HE IPEIyCMOTPEHbl ayJUTOpPHBIE 3aHATHUS, JTUOO TpeOyercs IOMOIHUTEIBHO
npopaboTaTb M INPOAHAIN3UPOBATh pPAacCMATpUBAEMbll IpernojaBaTeleM MaTepual B o0beMme
3arJIaHUPOBAHHBIX YaCOB.

Opranu3zaiiys caMoCTOSITENbHON paboThl CTYJEHTOB OCYIIECTBIISETCS 110 TPEM HAIIPABICHUSIM:

* OTpeJIeNIEHNUE 1IeTH, IPOTPAMMBI, IIJIaHa 3a/1aHus WIH padoThI,

* CO CTOPOHBI IIPETI0/1aBaTellsl CTYACHTY OKa3bIBAE€TCsl MOMOILb B TEXHUKE U3yUEHUS MaTepuana,
noa0ope JIUTepaTyphl A1 O3HAKOMIIEHUS M HalMCaHUs KypCcoBOM paboThl, pedepara;

* KOHTPOJIb YCBOCHHUSI 3HAHUH, MPUOOPETEHHs] HABBIKOB IO JUCIMILIMHE, OLIEHKA BBIIOJIHEHHON
KOHTPOJIbHON M KypCOBOH paOOTHI.

DopMbI caMOCTOSITENBHON pabOTHI CTYIEHTOB - 3TO MUCbMEHHBIE PA0OTHI, U3yUEHHE JIUTEPATYPbI
U IPaKTHYECKas AEsITeIbHOCTD.

CamocTosTeNbHOE M3Y4EHHE JIUTepaTypbl MOXKHO MOJPA3AEINTh HAa OTJAENbHBIE  BHIbI
CaMOCTOSITENIbHOM paboThI:

o n3yueHue 6a30Boil IUTEpPaATyphl - YUeOHUKOB U MOHOTpaduii;

M3y4eHHe JOMOTHUTEIbHOMN JINTEepaTyphl;
MEePUOINYECKUX U3TaHUM,
CMEeLUATU3UPOBAHHBIX KHUT, IPAKTUKYMOB;
KOHCIIEKTHPOBaHUE N3YUEHHBIX HCTOUHHKOB.

Camocmosmenvnas paboma SBISETCS OJHUM M3 BUJOB y4eOHOW JEATENLHOCTH OOydaromuxcs,
CHOCOOCTBYET Pa3BUTHUIO CaMOCTOSTEIbHOCTH, OTBETCTBEHHOCTH M OpPraHM30BaHHOCTH, TBOPUYECKOIO
MOJIX0/1a K PELICHUIO TPobieM yueOHOro U mpoecCHOHATBHOTO YPOBHS.

CamocTtosTenbHas paboTa MPOBOJIUTCS C LIENbIO:

0 O O O

o CUCTEMATH3allMM U 3aKPEIUICHUs MOJyYEHHBIX TEOPETUUYECKUX 3HAHWM M MPAaKTHUUECKUX
yMEeHUI 00ydaronuxcs;

o yryOaeHHs U PaCIIUPEHUs TEOPETHUECKUX 3HAHUIM;

o (dbopMHpOBaHUS YMEHHI HCII0JIb30BaTh CHIEIUATIBHYIO JTUTEPATYPY;

o pa3BUTHS MO3HABATENIbHBIX CIOCOOHOCTEN M aKTUBHOCTH OOYYAIOIIUXCS: TBOPUYECKOU
MHULMATUBBI, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

o (GbopMHUpPOBaHHS CaAMOCTOSATENIPHOCTH  MBIIUICHUS, CHOCOOHOCTEH K CaMOpa3BUTHIO,

CaMOCOBCPIICHCTBOBAHUTIO U CaMOpPCAIN3allnuu;
©) Pa3BUTHA UCCIICAOBATCIIBCKUX YMGHHP'I



AynuTOpHasE CaMOCTOSITENIbHAs pa0doTa MO y4eOHOW IUCHUIUIMHE Ha YYEOHBIX 3aHSATHSX MO
HETOCPEICTBEHHBIM PYKOBOJICTBOM IIPEIIOIaBaTe sl M 110 €ro 33/1aHui0. BHeayuTopHas caMoCTOsITeNbHAS
paboTa BBIMOJHASTCS MO 3aJaHHIO MTPETIO0IaBaTellsi 0€3 ero HeIMmoCPEJACTBEHHOTO yYacTHsl.

Bupl 3aianuii 1u1s BHEAy IMTOPHON CaMOCTOSITEIIbHOM paboThI, MX COACPIKaHUE U XapaKTep MOTYT
UMETh BapUaTHBHBIN U MU GEpEHIIMPOBAHHBIA XapaKTep, YYUTHIBATh CIICNU(UKY U3ydaeMON y4eOHOH
JTUCIUIUTAHBI, WHAUBUIYyaIbHBIE 0COOEHHOCTH 00yUaroIerocs.

KoHTpoab caMoCTOSITETbHON PabOThI U OIICHKA €€ Pe3yJIbTaTOB OPraHU3YeTCs KaK IMHCTBO JABYX
bopm:

- CAaMOKOHTPOJTh U CAMOOIICHKA 00YUarOIIEeTroCs;

- KOHTPOJIb U OIIEHKA CO CTOPOHBI MTPEOIaBaTEIsl.

Opranusysi caMOCTOSITeIIbHYIO paboTy, HEOOXOAMMO IMOCTOSIHHO 00y4aTh CTYACHTOB METO/aM
Takoi pabotel. [laker 3amaHuil Ui CaMOCTOSITEILHON pabOTHI CleqyeT BbIIaBaTh B Haudajle CEMeCTpa,
OIIPENICNIUB TIPECIbHBIE CPOKM HMX BBINOJIHCHUS W CHaYd. 3alJaHusl Uil CaMOCTOSITCIbHON paboThI
JKEJIaTeIbHO COCTABIIATh U3 0053aTeIbHON U (aKyJIbTaTUBHOM yacTeil.

Opranu3anus U OCYIIECTBJICHUE KOHTPOJSI 3HAHUW CTYACHTOB 1O paznueny «CamocTosTelnbHas
paboTa» MPOBOJMTCS BO BHEYPOUHOH (hopMe MO cUcTeMe ompoca, Oeces, OpraHu3alMid U MPOBEICHUU
KOHTPOJIbHBIX pabOT ¥ KOJUIOKBUYMOB, a TakKe JIOMOJIHUTCILHOMY HW3YYCHHUIO COACPIKaHUS
MEPUOANYCCKUX I/ISIIaHI/Iﬁ Jue] HpO6JIeMaM HN3YUCHUA I[aHHOﬁ JUCHUIIIINHBI.

MeTtoanyeckue yKazaHus K JJa0OPATOPHBIM 3aHATUAM
1. XacanoB B.B., Kunosa C.b., Bunauxesa M K., Uepkecos 3.A. Xumus (J1abopaTOPHBINA MPAKTHKYM,
yacts [). U3n. KBI'Y, Hanpuuk, 2011, 98 c.
2. KoukapoB X.A. Jlaboparopuble paboTel mo oOmeld u Heopranudeckon xumuu. — Mzn. KBI'Y,
Hanpuuk, 2010 r, 124c
3. TxamokoB H.U., Ksapos A.A., UepkecoB b.X., Bunnmxea M.K. OOmas u HeopraHuyeckas XUMUs
(3amanus u Mmetonudeckue pekomenaanuun). Mza. KbI'Y, Hanpunk, 2009, 46 c.
4. Kapos A.A., Koukapos XK.A. JlabopaTopHslii mpakTukyM 1o obmel xumun. Wzn. KbI'Y, Hanpuuk,
2008 r. 70c.
5. Kouxkapos XX.A. JIaboparopuslif npaktukym. Yacte 1. O6muit kypc xumuu. Hanpunk, 2003r. 33c.
6. Koukapos XK.A. JlabopaTtopHslii npaktukym. Yacts 2. Heopran. xumus. Hanbunk, 2003r, 36c¢.
7. KouxapoB JX.A. Jlaboparophblil npaktukym. O6miast xumus . Hanpunk, 2002r. 50c.

MeTtoauyeckue yKazaHusi K NPAKTHYECKUM 3aHATUSIM
1. Koukapos XK.A., Uepkecos b.X. P-anements! VIA-rpynnsl [lepuonnueckoii cucremsl J[.M.Mennenees,
KBbI'Y, Hanpuuk, 2005 1 ,46¢.
2. KoukapoB XK.A., UepkecoB b.X. P-anementsi VIA-rpynnsl Ilepuoanueckoit — cuctemsl
JH.N.Menneneea KbI'Y, Hanpunk, 2006 T, 35¢.
3. KoukapoB XK. A.Peakiiuu nonHoro ooMeHa B BoAHbIX pactBopax. Hampunk, KBI'Y, 2005, 60c.
4. KoukapoB K.A.Peakuuu KHCIOT M OCHOBAaHHMM B HEOPraHMYECKONM XUMHUHU C TO3ULMHM TEOPUH
bpencrena —Jloypu. KBI'Y, Hanpuuk, 2006, .50c.
5. Koukapos XK.A. DieKkTponu3 pacTBOPOB U PacCIUIaBOB COJIEH M OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuun. KBI'Y, Hanpunk, 2010 1. 46¢.
6. Kapo A.A., Koukapo X.A. O6mas u Heopranumueckas xumus. Mert. ykazanus. Wzn. KBI'Y,
Hanpuuk, 2011 r. 55c.
7. TemboroB b.K. u np. Heopranuueckass Xxumusi: 3aiaHusi AJI1 CAaMOCTOSITENbHOW paboThl (dacTh ).
Hanpuuk: KBI'Y, 2008. —42 ¢
8. TemboroB B.K. u np. Heoprannyeckass xumus (3agaHusi UIsl CAaMOCTOSITENbHON paboThl, 9acTh II)
KbI'Y, Hanpuuk, 2009, 45 c.



8.MarepuajibHO-TeXHHYECKOEe o0ecnedeHne JUCIHIJIMHbI.

1.1 TpeGoBanus kK MAaTepHATbHO-TEXHUYECKOMY 00ecnedeHHI0

Jnst peannzanuu pabodeid IporpaMMBbl JUCHUTUIMHBI UMEIOTCS CHIeIMAIbHbIC TOMEIICHUS IS
IIPOBEACHUS 3aHATUM JICKIIMOHHOTO U CEMMHAPCKOr0 THUIIA, TPYIIIOBBIX U MHIUBUAYAIbHBIX
KOHCYJIbTallMi, TEKYILEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTallMK, a TAKKE ITOMELICHUS ISl
CaMOCTOSITENIbHON Pa0OTHI M TIOMEILEHHS U XpPaHEHUS ¥ TPO(PUIAKTUYECKOTO 00CITYKUBAHHS
obopynoBanus. CrienuaibHble IOMEIEHHs] YKOMIUIEKTOBaHbI CIIELMATN3UPOBAaHHON MEOEIbI0 U
TEXHUYECKUMU CPEICTBA OOYUEHUS, CIYKAIUMH JUI IPECTaBIeHU HHPOPMALUU OOJIBIION
ayIUTOPUHU.

Jjis ipoBeACHMSI 3aHTHIA JICKITMOHHOTO THUIIA IMEIOTCS IEMOHCTPAIIMOHHOE 000pyI0BaHUE U
y4eOHO-HaTJISTHBIE TTOCOOUSI.
JIex1IMOHHBIE 3aHATHUS:

* Ayautopuu, OCHaIIEeHHbIE MYJIbTUMEIUITHON anmnapaTypoi (IpoeKTop, IKpaH, KOJIOHKH,
KOMIIBIOTEP/HOYTOYK).
* JlekiimonHsle ayquTOopuH (J0CKa, MEJI, yKa3Ka)

[Tpu npoBeneHUM 3aHATHI JICKIIMOHHOTO/ CEMHHAPCKOTO THIIA 3aHSITUH HCIIOIb3YIOTCS:
JUUEH3UOHHOE NPOZPAMMHOE 0DecneueHue:
- IIponyxTsr Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enterprise)
noamnucka (Open Value Subscription);
AnTtuBupycHoe nporpammHaoe obecrieuenune Kaspersky Endpoint Security Cranmaptabiii Russian
Edition;

€80000H0 pacnpocmpansemvie NPOSPAMMbL:
Academic MarthCAD License - MmaTremaTiieckoe mporpaMMHOe o0ecrieueHrne, KOTopoe
MI03BOJISIET BHINIOJIHATH, aHATU3UPOBATh BaXKHEHNIIINE NH)KEHEPHBIE pacyeThl 1 OOMEHUBATHCS UMH;
—  WinZip ansa Windows - mporpaMm JJist CKaTHUsl U pacliakoBKU (paityios;
—  Adobe Reader s Windows — nporpamma st utenust PDF gaiinos;
— Far Manager - KOHCOJIbHBIHN (DaiisIOBBIM MEHEKEp I ONIEPALIMOHHBIX CUCTEM ceMelcTBa
Microsoft Windows.

ITpu ocymuiecTBieHN 00pa30BATENBHOTO MPOLECCa CTYACHTaMH U IIPENoiaBaTeaeM
UCTOJIB3YIOTCS clenyromue nHpopMaMoHHo cripaBounblie cucteMbl: DbC «Ailludpoyke», 9bC
«Koncynbrant crynentayn, CIIC «KoucynpranT miatocy, CIIC «["apanT».

8.2 OcoGenHocTH peau3anyu AUCUMILIMHBI 1JIs1 HHBAJIUAOB U JIUI C OTPAHHYEHHbIMH
BO3MOKHOCTSIMH 310POBbSI

J171st cTyIEeHTOB ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/J0OPOBBS CO3/1aHbl CIIELUATbHbBIE YCIOBHS
JUIsL IOJy4eHust 00pazoBaHus. B 1ensx 10CTyIHOCTH MOTy4eHHUs BBICIIEro 00pa3oBaHUsI 10
o0pa3oBaTeNbHbIM IPOrpaMMaM HHBAIUAMH U JIUIIAMH C OTPaHUYEHHBIMU BO3MOYKHOCTSMH 3/I0POBBS
YHUBEPCUTETOM 00eCTIeYrBAETCS:

1. AnpTepHaTUBHAs Bepcus 0QUIIMATIBHOTO caiiTa B ceTH «MHTepHeT» U1l CTabOBHIAIINX;

2. JIns MHBANK/IOB C HApYIICHUSMH 3peHHs (CIIabOBUASIINIE, CIICTIBIC)

- IPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOIIEro 00yyaronemMycs HeoOX0IMMYI0 TTOMOIIIb,
NyOIMpOBaHKE BCIYX CIPABOYHON MH(GOPMAIIUHU O PACTIUCAHUU YICOHBIX 3aHATUN; HATMYUE CPEACTB JUIS
YCUJICHHUSI OCTaTOYHOTO 3PEHUS, OpailJIeBCKOW KOMITBIOTEPHON TEXHUKH, BUACOYBEITUIUTEIICH, TPOTpaMM
HEBU3YaJIBHOT'O JI0CTYNA K WH(POPMAIIUH, IPOrPaMM-CHHTE3aTOPOB PEUU U IPYTUX TEXHUYECKHX CPE/ICTB
npuema-repenayu yueoHo nHpopMaluu B JOCTYIHBIX (hopMax i CTYI€HTOB C HapYIICHUSIMU 3PEHUS;



- 3aJJaHMS TSI BBITOJTHEHMSI Ha 9K3aMEHE 324N THIBAIOTCS aCCUCTEHTOM;

- MUCHMEHHBIC 3a]JaHUS BBITIOJHAIOTCS HA OyMare, HATUKTOBBIBAIOTCS] ACCUCTEHTY 00YJarOIINMCS,;

3.J171s1 MHBAJIMJIOB M JIMII C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 3JI0POBbSI IO CITYXY
(crmabocpIamue, riyxue):

- Ha 3a4YeTe/7K3aMEHE PUCYTCTBYET ACCUCTEHT, OKA3bIBAIOIIUHN CTYICHTY HEOOXOIUMYIO
TEXHUYECKYIO IIOMOIIb C YY€TOM HHJIMBHIyaTbHBIX OCOOCHHOCTEH (OH TOMOTAET 3aHATh pabouee MecTo,
NepeBUraThCsl, IPOYUTATh U ODOPMUTH 3aJJaHKE, B TOM YHUCIIE 3AITMCHIBAs 1101 JUKTOBKY);

- 3aUeT/7K3aMEH MPOBOIUTCS B MUCBMEHHOU (hopMe;

4. Jlnist M'HBAJIUJIOB | JIMII C OTPAaHHYCHHBIMEI BO3MOKHOCTSIMH 3/I0POBBSI, UMEIOIINX HAPYIICHUS
OTIOPHO-IBUTATEIFHOTO amiapara, Co3JaHbl MATEePUATHbHO-TEXHUUECKUE YCIOBHS 00SCIICYNBAIOIITIE
BO3MOYKHOCTh OCCIIPEISITCTBEHHOTO JIOCTYIA 00YYarIUXCs B YIeOHbIE TOMEIICHUSI, OObEKTY ITUTAHUS,
TyaJICTHBIC U IPyTUe MIOMEIICHHUS] YHUBEPCUTETA, a TAK)KE TPEOBIBAHUS B YKA3aHHBIX MOMEIICHUSIX
(HajMuYue pacIMpPEeHHBIX JBEPHBIX MPOEMOB, TOPYYHEU U IPYTUX MPUCIIOCOOICHHIA).

- MUCHMEHHBIC 33]JaHUS BBITOJIHSIIOTCS HAa KOMITBIOTEPE CO CIIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM
00ECIIeYCHUEM HITH HaTUKTOBBIBAIOTCS ACCHCTEHTY;

- 10 )KEJIAHUIO CTY/ICHTA dK3aMeH ITPOBOIUTCS B YCTHOU opme.

OOyyaronuecs U3 YUCIa JIHUI] ¢ OTPAHMYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbs 00€CTIe€UeHbI
AIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU PeCypcaMu B opMax, aIaliTHPOBAHHBIX K OTPAHUYCHHSIM UX
3JI0POBBSL.



JMUCT U3MEHEHUH (JIOTTOJTHEHUI)
B padouyro mporpammy Mo JUCIHUILTHHE
«OO0u1as 1 HeopraHUYecKas XUMHUSD»
1o HanpasiieHuto noAroToBku 18.03.01 «XuMuyeckast TEXHOJIOT U
Ha 2020/ 2021 y4eOHbI# TO

Ne Onemenr (myHkT) PII/] IIepeyeHb BHOCHMBIX [Ipumeuanue
WU3MEHEHUH (JIOTIOTHEHMIA)

OO6cyxaeHa 1 peKOMEHI0BaHa Ha 3aceAaHnu KadeIpbl HEOPraHUIECKOH U (PU3NIECKON XUMUN
poTOKOJ Ne OT « » 2020 r.

3aBenyronuii kageapoi X.b. Kymrxos




PacnpenesieHue 6a/U10B TeKYIEro M pPy0esKHOT0 KOHTPOJIS

Mpuioxenne

Cymma o6annoe
Non/n Buo xkoumponsa Oowan
1-1 mouka 2-1 mouka | 3-a mouka
cymma
1- | Iocewenue 3anamuii 00 10 6annos 00 3 0. 00 30. 00 406.
2- | Tekywyuit Konmposnp: 00 30 6annos 00 10 6. 0o 10 o. oo 10 o.
Omeem na 5 éonpocos om0 00l56.| om0oo56.| omOoo56.| om0oos
0.
[TonHbIi IpaBUIIBHBINA OTBET 1o 15 6amioB 5 0. 50. 50.
HermonHbIii mpaBUIbHBIN OTBET or 3 nol5 6. orl no50.| orl no50. orl no5s
0.
OtBet, coaep)Kaluii HETOYHOCTH, 00. 00. 00. 00.
oInOKH
Bovinonnenue camocmoamenvHvix
3a0anuil (pewienue 3aoau,
nanucanue peghepamos, 0oknad, | om 000156.| om00056.| om0oo56|om00do5
Icce) 4]
1. | Pybestcnwiit Konmpons 00 30 bannos 00 10 o. 00 10 6. 00 10 6.
TECTUPOBAHUE ot 0- 10 126. | ot 0- mo 46. ot 0- 1o ot 0- 1o
40. 40.
KOJJIOKBHYM or0n0180.| or0mo66.| or0 mo 6 0. or 0 1o 6
0.
Hmozo cymma meKkyuiezo u
PYyoersrcHo20 KOHmMpPO.s 0o 706annoe 00 230. 00 230 0o 240
IlepBoIii 3Tan (6a30Bblii)ypoBeHb)
— OLIEHKA «Y/I0BJIETBOPHUTEIbHO) He MeHee 36 | He meHee 12 HE MEHEe | He MeHee
0. 0. 126 126
Bropoii Tan menee 70 6.
(IpOABMHYTHIN)yPOBEHB) — OLICHKA (51-696.) | m™enee23 6| menee 23 6| meHee 240
«XOPOILIO»
Tpernii 3Tan (BbICOKMI YPOBEHB) -
OLICHKA «OTJITHYHO» He MeHee 70 | He meHee 23 HE MEHEe | HEe MeHee
0. 0. 230 246




Mpuioxenne

LlIxana oyenueanusa naanupyemsix pe3yibmamos 0oyueHus

Texkyuuii u pyoe:KHbII KOHTPOJIb

Cemectp [IIxana oneHuBaHus
0-35 GamnoB 36-50 OamioB 51-60 6amioB 56-70 OamioB
Yactuunoe IlomHOC mmm | IlomHoe wm | I[lomHOE  TIOCEmIeHHE
ITOCCILICHUC YaCTHYHOE YACTHYHOC ayJTUTOPHBIX
ayJIUTOPHBIX 3aHATHUH. | MOCEUICHNE MOCEILEHHE 3aHATHIA.
HeynoBneTBopuTeNbH | ayTUTOPHBIX 3aHITUNA. | ayJIUTOPHBIX IlotHOE BEHITIOIHECHHE
oc BBITIONIHEHUE | YacTHmuHoe 3aHSATHH. u 3amumra
71ab0paTOPHBIX U | BBIIOJHEHHUE u | ITomnoe 71a00PaTOPHBIX 51
MpaKkTUYeCKuX paboT. | 3almra BBIIIOJIHCHHUE U | MPAKTUYECKUX
[Tnoxast mOArOTOBKA K | JIAOOPATOPHBIX U | 3ammTa 3aHATHIA.
OauIbHO- MPAaKTHYECKUX paboT. | 1abopaTOPHBIX U | Beimonnenue
PEUTHUHTOBBIM Brinonnenue MIPAKTUYECKUX KOHTPOJIBHBIX PadoT,
MEPOIIPUATHIM. KOHTPOJIBHBIX paboT, | paboT. TECTOBBIX  3aJaHUH,
CryneHt HE | TECTOBBIX  3amaHuii, | BeimonHenue OTBETHI Ha
JIOITYCKaeTCst K | OTBETHI Ha | KOHTPOJIBHBIX KOJUIOKBHYME Ha
MIPOMEXYTOYHON KOJUIOKBHYME Ha | pabor, TECTOBBIX | OLIEHKH «OTJIMYHO.
arTecTanuu OIICHKU 3aJJaHui, OTBETHI Ha
«YIOBJIETBOPUTENBHO | KOJUIOKBUYME Ha
». OIIEHKH «XOPOIIIO».
(0na 3auéma)
Cemectp [IIxana oreHuBaHuUs
Hezaureno 3auyTeHo
(36-60) (61-70)

Crynent umeer 36-60 OannoB 1Mo uTOram
TEKYIIEro U pPyOeKHOTO KOHTPOJIS, Ha 3aueTe
HC OTBCTHUJI HX HA OAWH BOIIPOC.

Crynent umeer 36-45 OaljloB MO HMTOTraMm
TEKYIIEro M pPyOeKHOTO KOHTPOMNS, Ha
3a4eTe MPEICTaBUII MOJIHBIM OTBET HA OJMH
BONPOC M YACTHUYHO (MOJIHOCTHIO) OTBETUI
Ha BTOPOM.

Crynent umeer 46-60 O6amaoB MO HUTOTaM
TEKYIIEr0o M PYyOeKHOTO KOHTPOMNS, Ha
3a4eTe Jall TIOJHBIA OTBET Ha OJHMH BOIPOC
WJTM 9aCTUYHO OTBETHJI Ha 00a BoOIpoca.
Crynenty, umeromemy 61-70 06amioB 1o
UTOTaM TEKYIIETO0 W PYOESKHOTO KOHTPOJIS,
BBICTABIISIETCS OTMETKA «3a4TeHO» 0e3 claun
3ayeTa.

IIpomexyTouHAs1 aTTEeCTALMA (014 IK3AMEHA U Oug. 3auéma)




(6 ciyuae, ecnu IK3AMEHAYUOHHDBLIL OUIem COOEpIHCUn 068d 60NPOCa)

Cemectp

[IIxana oneHUBaHuA

Heynosnersopureins
HO
(36-60 6amoB)

Y 10BIIETBOPUTEILHO Xopouio
(61-80 GamoB) (81-90 6amnoB)

OT1muHO

(91-100 Gannos)

Crynent umeer 36-
60 OayioB 1o
UTOTaM TEKYIIETO U

pyOexHOro
KOHTPOJIS, Ha
9K3aMeHe (mud.

3a4dere) HE  Jain
IIOJIHOIO OTBETa HH
Ha OJIMH BOIIPOC.
CryzneHT umeer
36-45 OamioB 1O
UTOTaM TEKYIIEro U

pyOexHOTO
KOHTPOJIS, Ha
dK3aMeHe (mud.

3a4ere) Jan IMOJIHBIN
OTBET TOJNBKO Ha
OJIMH BOTIPOC

Crynent umeer 36-50 | Cryagent umeer 51-
OoaoB 1o wroram | 60  GamioB 1O

TEKYILEro U | UTOraM TEKYLIEero U
pPyOEKHOTO KOHTPOJIS, | PyOEKHOro
Ha 09K3aMmeHe  (aud.| KOHTPOJI, Ha

3ayere) Jaid IOJHBIA | 9K3aMeHe(Tud.
OTBET Ha OJIMH BOMPOC M | 3a4eTe) 1aj MOJHBIN

YaCTMYHO | OTBET HA  OJMH
(TOJTHOCTBIO)  OTBETHJI | BOIIPOC M YaCTUYHO
Ha BTOPOM. (MOJTHOCTHIO)
Crynent umeer 46-60 | OTBETUI Ha BTOPOM.
OoamtoB 1o  wmroram | CTyaeHTt umeer 61 —
TEKYILEro u| 65 OamioB 1O
pPyOSKHOTO KOHTPOJIS, | UTOraM TEKYLIETO U
Ha 9K3aMmeHe (aud. | pyOexHOro

3auere) Jajd TOJHBIN | KOHTPOJI, Ha
OTBET Ha OJIMH BOIPOC | dK3aMEHE (mud.
WA YaCTHYHO OTBETHJI | 3aueTe) Jal MOJHBIN
Ha o0a Borpoca. OTBET Ha  OJUH

CTymeHT wWMeeT TI0 | BOIIPOC M YacCTHYHO
UTOTaM TEKYIIero ¥ | OTBETHJ Ha BTOPOM.
pybexknoro koHTpons | CTtyneHT nmeer 66-
61-70  GamnoB  Ha| 70  OamwioB 1o
sK3aMeHe (aud. 3adere) | UToram TEKyLIEro U
HE JIaJl TIOJIHOTO OTBETa | PyOEkKHOIo

HU Ha OJIMH BOIIPOC. KOHTPOJIS, Ha
JK3aMeHe (nud.
3a4eTe) Jajl MOTHBIN
OTBET TOJBKO Ha
OJIUH BOTIPOC.

Crynent umeet 61-70
0auI0oB II0 HTOraM

TEKYIIETO u
PyOEXKHOTO i Ha
AK3aMEHE (mud.

3adere) Jan MOJIHBIN
OTBET Ha OJIMH BOIIPOC
" YaCTHYHO
(TTOJTHOCTBIO) OTBETHII
Ha BTOPOH.







