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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uenb aucumnnuubl: CchopmumpoBaTb KomneTeHuun obyyatolerocs B o6nact UCNONb30BaHWS 3HAHWUIN O
CTPOEHMM BeLlecTBa, NPUPOAE XUMMYECKON CBA3M B PasfMyHbIX Knaccax XMMUYECKUX COeAMHEHW AN NMOHMMaHus
CBOWCTB MarepmanoB U MexaHn3Me XMMNYECKNX NPOLLECCOB, ANS peLleHns NpodecCnoHanbHbIX 3agay.

1.2 3agayun OUCUMUNNVHDI:

* pacCMOTPETb CTPOEHME BELLECTB 1 NMPUPOAY XMMUYECKUX CBSA3EN B HUX HA OCHOBaHWW CTPOEHUS 3NEKTPOHHbIX
obonoyek aTomMOB;

* packpbITb NPUHUMMBLI B3aMMOAENCTBIS BELLECTB Y MeXaHU3Mbl XUMUYECKMX NPOLIeCCOoB;

* NoKasaTb 0COOEHHOCTU CBONCTB COEANHEHWI Pa3NNYHbIX KNacCcoB

1.3 Tpe6oBaHus K NpeABapUTEeNbLHON NOAroTOBKE oby4atrollerocs:
MpenBapuTenbHas NOAroToBKa npegnonaraeT co3gaHne OCHOBbI ANs (hOPMUPOBAHUSA KOMMETEHLUI, yKa3aHHbIX
B M. 2, NPU U3y4EHUW OUCLIMMNIINH:

Oucumnnuna 6a3mpyeTCﬂ Ha KoMneTeHUnsax, CopMmnpoBaHHbIX Ha npeabiaywmnx ypoBHAX O6paSOBaHVIF|.

2 KOMNETEHLUUU OBYYAKOLLEIFoCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA ONCLUIIINHBI

OlMK-1: Cnoco6eH n3y4aTb, aHarIM3npoBaTb, UCNONb30BaTb MEXaHU3Mbl XMMUYECKUX peaKLUin, NPOUCXOAALLMX
B TEXHONOrMYECKMX npoLeccax u oKpyxarLwem Mupe, OCHOBbIBasiCb Ha 3HaHUAX O CTPOEHUU BeLecTBa,
npupoae XMMMYeCKoWn CBA3U U CBOMCTBAX Pa3fMyHbIX KNacCoB XMMUYECKUX INIeMEHTOB, COeANHEHUN, BeLLeCcTB
M maTepuanos
3HaTb: TEOpeTNYECKME OCHOBbI ODLLEN 1 HEOPraHNYEeCKON XMMMUU, NOHUMATb NMPUHLUMMbBI CTPOEHUS BELLECTB, pPa3fnnyHbie

TUMNbl  XMMUYECKON CBS3M, TepMoanHamMmmnyeckmne (byHKLI,VIVI, nospondwuwine Ccyauntb O BO3MOXHOCTU MNPOTEKaHUA
XUMUYEeCKnX npoLeccos

YMeTb: BbINONHATL OCHOBHLIE XMMUYECKUE onepaLmm

Bnapgetb: TeopeTunvyeCckumn metogamum onucaHusA CBOWCTB MNPOCTbIX N CNOXHbIX BeWweCTB Ha OCHOBE 3JIEKTPOHHOIo
CTpOoeHna unx atomMoB U MNOJIOKEeHUA B I'Iepmo,qmqecxoﬁ cucrtemMe XUMMUYEeCKMX O3INeMeHTOB, JKCrnepuMeHTalnbHbIMU
MeTogamMun onpegeneHna cbmamqecmx N XMMMUYECKMX CBONCTB HeopraHn4yecknx COeUHEHUN

OlMK-2: Cnoco6eH ncnonb3oBaTtb MaTeMaTnyeckue, pmsnyeckme, PU3MKo-XMMmM4eckue, XuMmnyeckmne metoabl
ANA peweHns 3agay npo¢geccuoHanbHON AeATEeNIbHOCTU

3HaTb: —ONEKTPOHHOE CTpPOEHME BeLIeCTB, pasfNyHble TUMbl XMMWYECKOW CBA3W, TepmoauHamumyeckne QyHKumun,
Nno3BonsLMe CyaMTb 0 BO3MOXHOCTM NPOTEKAHNA XMMUYECKMX NPOLLECCOB.

YMeTb: - MCNONb3oBaTb XMMUYECKME 3aKOHbl, TEepMOAMHAMUYECKUE CrpaBOYHble [aHHble W KONUYECTBEHHble
COOTHOLLEHMS 06LEen N HeopraHMYeCcKon XMMUK ANs pelleHns npodeccroHanbHbiX 3agad.

BnapgeTb: HaBblkaMu paboTbl HA COBPEMEHHbIX MPMOOPax, NO3BOMSAIOLLMX OLEHUTE (HU3UKO-XMMUYECKNE XapaKTEPUCTUKM
BELLECTB.

3 PE3YJIbTATblI OBYYEHUA MO ANCUUNIIUHE
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Pasgen 1. Knaccudmkaums HeopraHm4eckmx
BeLlecTB

Tema 1. XuMuKs Kak HayKa O BELLEeCTBaXxX U UX
npespaileHnax. Mecto xumum B cUcTeme
€CTECTBEHHbIX, HayK. Kpatkui
MCTOPUYECKNI OYEPK PasBUTUS XMMUYECKON
Haykn. Passutne xummnm B Poccun.
3HayeHue XUMUN B pasBuUTUmn 8
npounsBoauTenbHbIX cun obllectBa M B
CO34aHUK HOBbIX MaTtepuanos. Ponb xumumn 1
B TEKCTUNBbHOM M NErkon NpOMbILLSIEHHOCTN.
Xumnyeckass dopmMa OBUMKEHUA MaTepuu.
CBsA3b MaTeEpPUN N OBUXKEHUS.

Tema 2. OuddepeHumaumss n nHTerpaumsi
XUMUYECKMX HayK.

Knaccudmkaums HeopraHM4yecKnx

COeMIHEHUI: OKCUObl, OCHOBAHWUSA, KUCIOTbI, 0,5 1 8 ra
conu.

JlabopaTopHas paboTta "Knaccbl

HEeopraHM4YeckMx coegmHeHnin".




Pasnen 2. CTpoeHue BelllecTsa

Tema 3. KonunuyecTBeHHble  pacyeTbl
peareHTOB. ATOMHasi Macca W MaccOBOe
4yncno N30TOMOB. OTHOCUTENbHbIE
MOMEeKynsipHble mMacchbl BELLECTB.
YpaBHeHue MeHgeneeBa-KnaneripoHa.
Onpepnenenne MOJEKYNSIPHbIX mMacc
rasoobpasHbix BewecTB. 3akoH ABoragpo u
cnegctesne M3 Hero. Yucno  Asoragpo.
MoHaTne "mone".

JlabopaTopHass pabota "OnpegeneHve
MOIEeKynspHON Macchl Anokcuaa yrnepoga”.
3aKkoHbl cTexmomeTpun. 3aKoH COXpaHeHUs
MaTtepun. 3akoH MOCTOSHCTBA COCTaBa.
3aKkoH MNpPOCTbIX KPaTHbIX  OTHOLUEHWHA.
MonsipHble Macchbl 3KBMBANEHTOB
3MNeMeHTOoB n BELLIECTB. 3akoH
SKBMBAsIEHTOB.
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Tema 4. CrtpoeHue BellectBa. CTpoeHue
aToma.

WMccnenoBanusa, npeawecTByOWME CO34aHUIO
COBPEMEHHOW TeopuM CTPOEHMs  aToma:
OTKpbITUE 3MNEKTPOHa, OTKpbITUE
pPagnoaKkTMBHOTIO pacnaga 3MNEMEHTOB.
CtpoeHne atoma. PabGotel Pesepdopga no
nccnegoBaHunio paccesHus o-4yacTtuy,
BelecTBamn. Mogenb atoma no Pesepdopay,
HECOCTOSATENBHOCTL 3TON MOAENM.
OnTtuyeckne cnekTpbl anemeHToB. CnekTp
Bogopoda (cnektpanbHble cepun banbmepa,
Jlamana, T[laweHa, T[ldyHoa). KeaHTOBbIN
XapaKTep MOrMOWEHNA U U3IYyYEHUSA SHEPTUN.
YpaBHeHue NnaHka.

Teopusa ctpoeHuss atoma bopa. [lloctynaTtol
Bopa.

MoHsTne o] KBaHTOBON MexaHuKke.
KopnyckynspHo-BonHosas npuvpoaa
ANeKTpoHa.

YpaBHeHne ge bponna.  CooTHoweHue
HeonpegeneHHocTen "en3eHGepra.
KsaHTOBOMEXaHU4eckoe obbsAcCHeHne
CcTpoeHusa atoma. KBaHToBble Yncna. ATOMHbIE
opbuTtanu, MHOrO3MEKTPOHHbIE aToMbl.
CTpoeHue SnekTpoHHbIX 060ro4eK aToMoB.
MpuHumn TMaynu. Mpasuno lNyHga. Npaeuno
Kneukosckoro.

Tema 5. Mepuoamnyeckumn 3aKOH
O.N.MeHgeneeBa M 3NEKTPOHHOE CTPOEHUE
atomoB. OTKpbITME MNEPMOAMYECKOrO 3aKoHa
O.N.MeHgeneeBa. [lepuoguyeckmin  3aKoH
O.WN.MeHgeneeBa Kak OCHOBa  pasBUTUS
€CTECTBEHHbIX Hayk. CoBpemMeHHas
dopmMynMpoBKa  NepuoamMveckoro  3akoHa.
lMepuoanyeckasa cuctema 3MEMEHTOB M ee
CBS3N co CTpOeHuem aToma.
MocnepoBaTensbHOCTb 3arnonHeHus
SMNEKTPOHHBLIX obono4vek atomoB. CTpyKTypa
NnepuoguYeckor CUCTEMbI: Mepuoabl, rPynmbl,
nogrpynnsl. MN3meHeHne CBOWNCTB B
nepvoguyvecko  cucteme  (BepTukarnbHas,
roOpuM3oHTanbHash M AuaroHanbHasi aHanorum).
Pagnycbl aToMOB U MOHOB. QHEPTUS MOHM3aLUK
aToMoB, CcpoacTBo K 3NEKTPOHY,
3NEeKTPOoOTPULATENBHOCTD. MepcnekTuBbl
pas3BUTUS NEepUOaNYECKON CUCTEMBI.
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Tema 6. Xunmuuyeckass CBA3b M CTpOEHUE
MOSEKY-.

Uctopma  pasBuTMst  MpeAcTaBneHun o
BaNeHTHOCTM U MPUPOAE XMMUYECKON CBS3MW.
KonunuyecTBeHHbIe XapakTepPUCTUKN XMMUYECKOM
CBS3W:  ONWHA  CBSA3W, 3HEprusi  CBs3M,
BaneHTHbIE YrIbl.

KoBaneHTHas cBA3b. CBOWCTBA KOBaneHTHOWN
CBSI3W:  HacbllaeMoCTb,  HanpaBneHHOCTb.
MeTon BaneHTHbIX cBa3el. [Ba MexaHu3ma
obpasoBaHusa cBaA3n. Mbpuamsaums aToMHbIX
opouTanen. Tunbi rmépuansaumu.
JlokannaoBaHHas 1 HeMNokanM3oBaHHasi CBA3W.
OCHOBHbIE MONMOXEHWUST METOAA MONEKYNSIPHbBIX
opbutanen (MO) Ha npumepe NpocToro MmetToaa
MO XIokkens. CesasbiBatoLLne "
paspbixnsowme MO. MNpumeHeHne metoga MO
K Monekynam, oOpa3oBaHHbIM W3 aTOMOB
3IEMEHTOB MNEepBOro W BTOPOro nepuoaoB
cuctembl anemeHToB. CpaBHeHue metoaoB BC
n MO.

Tema 7. MexmornekynspHoe B3anmMoaencTane.
OnekTpocTaTnyeckoe B3aMMopencTane
Monekyr. [JucnepcnoHHoe, OpueHTaLMoOHHOE U
WHOYKUMOHHOE  B3aMMOLENCTBME  MONEKYI.
[oHopHo-akuenTopHoe B3anMOenCcTBHeE.
BooopogHasa cBa3b. BnusHue BogopoaHoWn
CBA3M Ha  (PU3MKO-XMMUYECKME  CBOWCTBA
BELLIeCTB.
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Tema 8. KoHOeHcMpOBaHHOE  COCTOSIHWE
BellecTBa.

ArperatHoe COCTOsIHME KaK  MposiBNeHue
B3anMOOENCTBUN Mexay yacTmyamm
BewlectBa. Kpuctannuyeckoe  cocTosiHMe
BelllecTBa. MloHHasi, aToOMHasi U MorekynsipHas
KpucTannmyeckme peletkn. MeTannuyeckas
cBsi3b. [1pOBOAHWMKM,  MONYNPOBOAHMKA U
ONINEKTPUKN.

Pasgen 3. lNpeBpalleHne BewecTs

Tema 9. DHepreTuka XMMNU4EeCKMX NPOLLECCOB.
BHyTpeHHAs 3Heprus M sHTanbnuda. OK30- U1

3HOOTEpPMUYECKNE peakumu.
Tepmoxummyeckne  ypaBHeHUsA.  TennoBble
adppekThl Pa3nnyHbIX NpoLLeCCoB.

CraHgapTHble TennoBble 3addekTbl. 3akoH
lecca u cnegctBus u3  Hero. [lpumepsbl
npumeHeHns 3akoHa [ecca ans BblYUCIEHMS
TennoTt obpasoBaHWs BELLECTB. 3HTaNbMUNHbIX
XapaKTepucTuk pasnuyHbIX npoLeccos
(obpazoBaHus, cropanusi u T.4.).

MoHsTMe 006  aHTponun.  CraHgapTHble
SHTPOMUU. VI3MEHEHNE SHTPOMUK B PasfnYHbIX
npoLeccax. QHTPONUSA U NEPUOLNYECKNIA 3aKOH.
MoHsiTne 06 aHeprum Mbbca n ee nameHeHne
Kak  Mepbl  PeakuMOHHbIA  CMOCOOHOCTW.
OHTanbMUIUHBIA U SHTPOMUIHBIN  chbakTopbl
npoueccoB. TepmoaguMHammyeckass  OUeHKa
BO3MOXHOCTM NpOTEKaHUs npoLecca.

0,5
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Tema 10. Xumn4yeckasi KNHETUKA.

CkopocTb peakuun. CKOpoCTb peakumm B
FTOMOreHHbIX W  TEeTEPOreHHbIX CUcTemMax.
3aBUCMMOCTb CKOPOCTM XMMUYECKOW peakumnm
OT pas3nuyHbiX akTopoB. 3akoH OencTBUs
macc. KoHcTaHTa ckopocTu. MoneKkynsipHOCTb 1
nopsiaok peakuuun. 3aBUCMMOCTb CKOPOCTMU
peakumm oT Temnepatypbl. [lpaBuno BaHT-
lodbpa, ypaBHeHue Appenunyca. NMoHATve 06
aKTUBMPOBAHHOM KOMMneKce. OHeprus
aktmBauumn.  LlenHble  peakumn.  Pabotbl
H.H.CemeHoBa " H.M.OmmaHnyans.
OcobeHHOCTN  KaTanMTUYECKUX  MNPOLIECCOB.
[OMOreHHble © reTeporeHHble MNpPOLEeCChI.
OnemMeHTbl TeopMM KaTanuaa.

JlabopaTopHas paboTta "3aBMCMMOCTb
CKOpOCTH XUMUYECKOM peakuun ot
KOHLeHTpaummn".

Tema 11. XXummueckoe paBHoBecue.
Heobpatumble un obpaTvmble  MpoOLEeCChI.
OuHamunyeckoe paBHOBeCHe. KoHcTaHTa
paBHOBECUS B TOMOrEHHbIX W reTeporeHHbIX
cuctemax. CBsi3b KOHCTaHTbl pPaBHOBECUS C
naMeHeHnem 3Heprun [mnbbca B peakuum.
CwmelleHne paBHOBECMS MPU  U3MEHEHWUU
YCIoBUiA. MpuHUMN NpOTMBOAENCTBUS
(NpuHUMN Jle-lLlaTtenbe).Ucnonb3oBaHne
3aKOHOMEPHOCTEN XMMWYECKOW KUHETUKU W
OMHaMM4ecKoro paBHOBECKS npu
COBEpPLUEHCTBOBAHUU XVIMUKO-
TEXHOSOrMYECKNX npoLeccoB B
NPOMBILLITEHHOCTM U TEXHOIOTUSIX.

0,5

ra

Pasgen 4. [lncnepcHble CUCTEMBI

Tema 12. OCHOBbI (PU3MKO-XMMNYECKON TEOPUN
pacTteopoB. CBONCTBa pacTBOPOB.

Knaccndwmkaums OncnepcHbIX cucTem.
O6pasoBaHue WNCTUHHbIX pPacTBOpPOB.
MmopaTtHas Teopust pacTBOpOB

O.WN.MeHpeneeBa. Tennosble 3gekTbl npu
pactBopeHuun. BrnusiHne Temnepatypbl Ha
pacTBOPUMOCTb BELLEeCTB. 3aBucuMocTb
pacTBOPMMOCTU ra3oB OT JaBMEHUS.

Mpasuno [leHpu. BsanmmHas pacTBOPUMOCTb
OBYX kngkocTen. 3akoH pacnpegeneHus.
HeHacsblLLeHHbIe, HacblLLEeHHble "
nepecblLLeHHbIe PacTBOpPbI.

Cnocobbl BblpaXXeHusl KOHLEeHTpauuu
pacTBOPOB: NPOLIEHTHas, MOnsipHas,
MonsifnbHasi, HopmarnbHasi, MofnbHbIe JOMNN.

CeolicTBa pa3baBrneHHbIX pacTBopoB

HeanekTponutoB. Ocmoc. OcmoTuyeckoe OaB
-neHune. YpaeHeHne BaHTt-lodda. [JaeneHue
HacbILLEeHHOro  Mapa  pacTeopuTens  Hag
pactBopoMm. 3akoH Paynsa. [oBblweHne
TeMmnepaTypsbl KnneHus pacTBopoB n
MOHMXXEHME TeMmrnepaTtypbl MX 3amMep3aHus.
O0ynMockonMYeckun M KPUOCKOMMUYECKUIA
MEeToAbl OrnpeaeneHnst MOMEKYNSApPHbIX Macc
PacTBOPEHHbIX BELLECTB.

10
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Tema 13. QnekTponuTuyeckas auccoumaums u
WOHHbIE NPOLIECCHI.

Teopus  aNeKTPONMTUYECKON  [MccouMauum
AppeHuyca. Ponb Monekyn pacTBopuTensl B
npouecce pacnaga 9nekTpornvMTOB Ha MOHbI.
OunanekTpuyeckas NPOHNLIAEMOCTb "
WOHM3NPYIOLLAs CMOCOBHOCTb PacTBOPUTENS.
CunbHble 1 cnabble anekTponuTbl. CTeneHb
ounccoumaumn. MI30TOHUYECKMIN KO3PULIMEHT.
MpumeHeHne 3akoHa [OEWCTBYHOLMX Macc K
pacTBopaM 3MeKTponMToB. 3akoH pa3baBneHns
OcTtBanbga. BnvsaHne ogHOMMEHHOrO MOHA Ha
aunccounaumio cnaboro anekTponuTa.
KoHcTaHTa auccoumagum cnabbix
anektponuTtoB. CTyneHyaTas guccouunaums.
Kaxywascsa crteneHb guccoumaumm CunbHbIX
anektponuToB. [loHATME 00 aKTMBHOCTW.
MoHatTme 06 wMOHHOM cune  pacTeopa.
3aBUCMMOCTb KO3(ppuLMeHTa aKTUBHOCTM OT
WOHHOW cunbl pacTeopa. VIoHHble peakumn.
JlabopaTopHas pabota "oHHble peakuumn”.
YCnoBusi CMELLEHMSI WOHHBIX PaBHOBECUMN.

MponaeeneHns pacTBOPMMOCTN.
OnekTponuMTMyeckass auccoumauus  Morekyn
BOAbI: MOH rMMAOPOKCOHUA, MOHHOE
npounseeneHne BObI. BogopoaHbin
nokasarens - pH. KncnotHo-ocHOBHbIE

nHankatopbl. BydepHbie pacTBopbl.

Mvaoporua conen. CreneHb mgponusa, ee
3aBMCUMOCTb oT KOHLIEHTpaumm 7
TemnepaTypbl. KoHcTaHTa rmaponusa.
PasnuyHble cnydyan rugponuaa. Heobpatumbiin
rmaponma.

CoBpeMeHHasi Teopusi KUCIIOT M OCHOBaHWW.
lMpoToHHas Teopus. KUCNoTbl 1 OCHOBaHUS Mo
Jlbtoncy. TloHATME O JKECTKMX W MSTKUX
KMcroTax M OCHOBaHUSAX.

JlabopaTopHas pabota "lNMaponms conen”

0,5

10

ra




Tema 14. OkMcnMTENbHO- BOCCTAHOBUTESbHbIE
npouecckbl. OCHOBbI 3NEKTPOXUMUN.

BaxHenwmne okncnutenu un BOCCTAHOBUTENW.
3aBUCMMOCTb OKUCNUTENbHO-
BOCCTAHOBUTENbHbLIX CBOWCTB BELLUECTB OT
NnonoXeHns 00pasylnX WX SMEMEHTOB B

nepmoamn4eckon cucrteme. CocTtaBnexue
ypaBHEHUI OKUCIUTENbHO-
BOCCTaHoOBUTENbHbIX peakumii (OBP). MeToapl
3NEKTPOHHO-NOHHbIX ypaBHEHUIA.
Knaccndmkauna OBP:  mexmonekynsipHble,
ONCNpOnopLMOHMPOBaHNS n BHYTPU-

MOSEKYNSPHbIE.

IMpnmeHeHne BOCCTaHOBUTENEN N OKUCIIUTENEN
AN KpaweHns KyboBbIMM KpacuTensmm n B
NPoOn3BOACTBE BOMOKOH.

anbBaHWyeckue anemeHTbl. BogopoaHbIn
anektpog.  CraHgapTHble  OKUCIUTENbHO-
BOCCTaAHOBUTElbHbIE noTeHumarnbl.
OneKkTpoaBMXYyLLas cuna (3OC)
ranbBaHW4eckoro anemeHTta. lVcnonb3oBaHue
OKMUCINNTENbHO-BOCCTAHOBUTESNbHBIX
noTeHLMarnoB Ansa npeackasaHns BO3MOXHOCTU
npotekannst OBP.

OnekTpoaHble NOTEHUManbl METANOB.

3aBUCMMOCTb OKNCNUTENBHO-
BOCCTaHOBUTENbHbIX noTeHUnanos oT
KOHLIeHTpaumm peareHToB. YpaBHeHne
HepHcrTa.

AnekTponua Kak OKUCIUTENBHO-

BOCCT@HOBMUTENbHbIA  NpoLecc. JOnekTponua
pacnnaBoB U BOAHbIX pacTBOpoB. [lonyveHune
rmnoxnoputa HaTpus  Mpu  3MeKTponmae
pacteopa NaCl.

Kopposus meTannos, MeToabl 3aLlnTbl OT Hee.
JlabopaTopHas pabota "OkucnntenesHo-
BOCCTaAHOBMUTESbHbIE peakumn".

0,5
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Tema 15. KomnnekcHble coeanHeHus.
KoopanHaunoHHas Teopusi A.BepHepa u ee
pasuTue. KomnnekcoobpasoBaTenb, NUraHasbl,
KOOpAVHaLMOHHOE yncno
KomnrekcoobpasoBartensi, KOopAWHaLMOHHas
€MKOCTb nuraHga. BHyTpeHHsss M BHeLUHss
cdpepa KOMMNIEKCHOro coeguHeEHuS.

OO6LUne cBOWCTBA KOMMMEKCHbIX COEAUHEHUN,
nx Knaccudmkaums " HOMEHKMaTypa.

|/|3OMepI/I$| KOMIMJTEKCHbIX COeaNHEHNN.
B3anmHoe BrinAHnEe nnraHgos.
3aKOHOMepHOCTb TPpaHCBNMNAHNA no

N.N.HYepHsaeBy. XenaTHble COeOMHEHUS, WX
ocobeHHoCcTb. OObscHeHMe obpa3oBaHnA U

CTPOEHUS KOMIMIEKCOB c MOMOLLIbIO
3MEeKTPOCTaTUYECKNX npeacTaBneHuni.
KBaHTOBOMEXaHUYeCKME MeToabl TPaKTOBKU
XUMUYECKOM CBA3M B KOMMIEKCHbIX

coeanHeHnsax. MeTon BaneHTHbIX CBSA3EN.
BHelwwHee 1 BHYTpMOpOUTanbHbIE KOMMIEKCHI.
MoHATME O TEeopwuWM KPUCTanM4YecKkoro nors.
B3aumHoe pacnonoxeHue nUraHgoB U
aTOMHbIX opbuTanen komnnekcoobpasoBaTtensi
B OKTasapU4eckoM W TeTpasgpuyeckom none
NMraHgoB: CNEKTPOXMMUYECKUA pag NUraHaos.
BbICOKO- ¥ HW3KOCMUHOBbLIE  KOMMMEKCHI.

Okpacka KOMIMMEKCOoB. Bknap,
[0.N.MeHoeneeea, J1.A.byraeBa,
N.N.HYepHsieBa, A.A.lpuHbGepra, HO.H.
KykyLliknHa B XUMUIO KOMMMEKCHbIX
CoeIIHEHWIA.

Ouccounauusi  KOMMMEKCHbIX  COEAUHEHUN.
KoHcTaHTa HeCTOMKOCTM KOMMIEKCHOro WOHA:
cTyneHyatass u obwasa KoHcTaHTa. PakTopbl,
BMMSAIOLLME HA YCTONYNBOCTb.

0,5
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Paspgen 5. Ceownctea anemeHToB rpynn IA — VA

Tema 16. OnemeHTbl VA rpynnbl

A30T. BogopogHble coeanHeHnst asoTa.

A3oT B npupoge. lMonydeHne 4mctoro asora.
OHeprma  guccoumaumym  Monekynbl  asoTa.
O6Lan xapaKkTepucTnKa XMMNYEeCKMX CBONCTB.
Ammunak.  [MpomblwneHHble  MeToabl  ero
nonydexHusi. B3aumopencteme C  BOAOM.
'Mapokeng aMmMOHUSA, MOH aMMOHUS.

Peakunn okucrneHms ammmaka.
B3saMmogencteme ammmnaka C MeTannamu.
Amuapl, UMUAbl, HUTPUALI METAIOB.
vapasuH. CTpoeHve  ero  MOrneKynbl.
Xumnyeckne ceonctBa. A30TUCTOBOOOPOAHAs
KMcnoTta, asugbl MeTannoB. [MOPOKCUMMIaMUH.
"anoreHngbl asora.

KucnopogHble coeguHeHuns asora.
JlabopaTopHas pabota "A3oT".

Okcuabl a3oTa, uX CcBoOMCTBAa. A30TUCTas
Kucnora, ee OKUCNNTENbHO-
BOCCT@HOBMTENbHbIE  CBOWCTBA.  HWUTpuUTHI.
A3oTHaa kucnota. OkucnuTenbHble CBOWCTBA
a3oTHoW. [lpuMeHeHMe a30THOW KWUCIOThbl B
TEXHUKE.

MpombILLNEHHbIE METOAbLI NOMYYEHNS a30THOM
KMCNOTbI.

docdop, MblLbSK, CypbMa, BACMYT.
MpupoaHbie coeguHenus. MNonyyeHne NpocTbixX
BELLECTB. AnnoTponus. MpumeHeHne
docdopa, Mbillbsika, BACMYTa B TEXHUKE.
OkucnutenbHble Yncna. Pocdmabl, apceHngbl,
aHTUMOHMAbl metannos. mapmapl docdopa,
MblLWbsiKa, CypbMbl. IOH dpochonHms.

Okengpl. MNpumeHeHnne okcmnpa doccopa (V).
Kucnotel docdopa (lll) n doccopa (V).
Okenapl Mbllwbsika 1 cypbMbl. X amdpoTepHbIn
xapaktep. OcCHOBHble CBOMCTBaA OKcMAa
sucmyta (lll). NMpo—mnaeogHblie Bucmyta (V).
OkucnurensHble " BOCCTaHOBUTESbHbIE
CBOWCTBA COEAMHEHWI MbilbsiKa, CypbMbl,
BMCMYTA.

ManoreHngbl ocdopa, MbIWbSKa, CYypbMbl,
BMCMYTA.

doccopHble yaobpeHus.

JlabopaTopHas pabota "CoeanHeHus azorta".
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Tema 17. SnemeHTs! IV rpynnbl

Yrnepog, KpeMHUN.

Yrmepogq B npupogde.  Anmotponuyeckue
Mogmncpukaumm yrnepoga. Wx TexHudeckoe
3Ha4eHue.

MpupoaHble coegmHeHus KpemHus. NonyyeHne
B Buae npocTtoro BeulectBa. [NpumeHeHve B
TEXHUKE.

CTpoeHne amneKTpoHHbIX 06orodYek aTtomoB.
3HavyeHne OKNCNNTENbHBIX YNCEN.

Okeung yrnepoga (1. MonyyeHue.
B3aumopencTteme c¢ ranoreHamu. KapGoHWnbl
mMeTannoB. [NpMMeHeHne MOHOOKUCK yriiepoaa
B Ka4ecTBE BOCCTAHOBUTENSA B METanmypruu.
Okeng yrnepoga (IV). dusmnyeckne ceoncrea.
MpumeHeHne B TexHuke. Kucnotel yrnepopa
(IV). KapboHatbl. Peakumsi camookucneHus-
CaMOBOCCTaHOBMEHUSA MOHOOKUCH Yrnepoaa.
JlabopaTopHas pabota "Yrnepoa".
Cepoyrnepoa. TuoyronbHas KicroTa.
CoeamnHeHus yrnepoga c ranoreHamm. OpeoHsbi.
CoeamnHeHus yrnepoga ¢ a3oTom. [JuumaH, ero
cTpoeHne. CuHumnbHas Kucnota M umMaHugbl.
LUnanng-moHel B KayectBe nuraHgos B
KOMMIIEKCHbIX CoeanHeEHUsX.
PoganuncToBogopogHas kucrnora.

KpemMHuin, ero npupogHble COeaMHEHUS.
MonyyeHune kpemHus. NprUMeHeHne B TEXHUKE
NonynpoBOOHNKOB.

Okcmabl KpeMHUS, KBapL, U KBapLeBoe CTEKIO.
Kucnotel  kpemHusi, cunukatbl.  Crtekna.
PactBopumoe cTekno, ObITOBOE CTeKo,
crneumarnbHble cTekna.

Cvnuumabl metannoB. KpemHeBogopoabl. Ux

CpaBHeHue C yrnesogopoagamu.
erMHeopraHquCKme coeanHeHunAd, nx
NMPUMEHEHUE.

Kapbua kpemHms. Ero nonyyeHne u
NPUMEHEHME.

"epmaHuii, 0NOBO, CBUHEL,

MpupogHble COeaMHEHUA repMaHus, OJloBa,
CBUHLA.

lMprmMeHeHne B TexHUKe. ANMNOTPONuS OfoBa.
B3saumogenctene ¢ kicnotamu.  Crenexu
OKMCNEHUS.

Okcmabl U MMOPOOKACU TepMaHnsi, OrloBa,
cBUHUA. Ix amdoTepHOCTb.
OKUCNMTENbHO-BOCCTAaHOBUTENbHbIE CBOWCTBA
coegmHeHun repmanms  (IV), onoea (I, 1V),
cuHua (Il, V).

Cynbcugbl.

anoreHngbl. OnoBoxnopucToBogopoaHast
Kkucnorta.

JlabopaTopHas pabota "OnoBo, cBuHeL".
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Tema 18. OnemeHTs! A rpynnbl

bop, antoMuHWiA, rannuin, MHAURA, Tanmnn.
MpupogHble coeguHeHns Gopa. lMonyvyeHue B
3aNeMeHTapHOM  cocTosiHun.  [pumMeHeHne
NPOCTOro BELLECTBA.

Ob6Lwan xapakTepucTuka XMMUYECKNX CBOMCTB.
Bopunapl MeTarnros. Bopoeogopoapl,
0COBEHHOCTb CTPOEHMST UX MOSEKYTI.
Baanmopenctene ¢ kucriopogom. Okeng 6opa,
SopugHble ctekna. Kncnotbl 6opa.

AnioMMHMIA B NpUpoae. Metannyprusa
antoMnHus. NpuMeHeHne B TEXHUKE.
B3anmopencTeue ¢ kucrnotamm u Lwernovyamu.
Bsanmogenctene ¢ KMCNOPOAOM M OKCUOAMMU
MeTannoB. ArnoMoTepMus.

Okeng, antoMmHus. Tvapokeua anoMuHmus, ee
aMOTEpPHOCTb. ANIOMUHATBHI.
AntomMocunukarbl, dapdop, Kepamuka,
LLEMEHTHbI.

FanoreHnabl antoMUHUS.

Mannun. Kpatke cBegeHnss o6 uvHOMKM 1
Tannun. dusmyeckne n XMMmM4Yeckme CBOMCTBA.
CpaBHEHME XMMWYECKMX CBOWCTB rannus,
MHOuS,, TannMsa Cco cBolcTBamm Gopa U
antoMmnHmsa. Okcuabl U TMAPOKCUAbI.

0,5

Tema 19. OnemenTol rpynn IA, 1A

Moarpynna nuTusa, nogrpynna Gepunnus.
MpupoaHble coeMHeHus 3MeMEHTOB
nogrpynnbl - nuTusA. onyyeHne  LWenoYHbIX
METannoB, WX  uM3MYeckne  CBOWCTBA.

MpynmeHeHue.
B3anmopericteue ¢ Bogon. Baanmopenctaeme ¢
KMCNOpPOAOM. Oxkcunapl, nepokcuapi.

'Mapokenapl WenoYHbIX MeTarnsos.
B3anmopgenctene WENOYHbIX MeTanmnoB C
BOOOPOAOM, a30TOM, CEPON, rariloreHamum.
[MpomblIlNEHHbIE MEeTOAbl MOMyYEeHUsT eOKoro
HaTpa ¥ egkoro Kamus. [NonyyeHne copgpl K
norawua.

MpupogHble coeauHeHus 3N1EMEHTOB
nogrpynnsl  ©epunnus. [lonyvyeHne npocTbIX
BELLLECTB, NMPUMEHEHME UX B TEXHUKE.

OObwwas xapakTepncTuka XMMUYECKUX CBOWCTB.
B3aumogenctene C  BOOOPOAOM, a30TOM,
cepon. Okcuabl n nepokeugpl. OcobeHHOCTb
XMMUYECKNX CBOWCTB oOkcuaa Oepunnus.
Bepunnartbl.

Mvapokcuabl  MarHust, KanbLusi, CTPOHLMS,
Oapus. MNMpumeHeHne rMapokcuaa Kanbums Kak
BSKYLLLErO BeLLEeCTBa.

0,5




Pasgen 6. CeovictBa anemeHTtoB rpynn VIA u
VIIA

Tema 20. Xumna Bogopoga v kucnopoaa.
Bopopon

Bogopoa B npupoge. WM3otonbl Bogopoaa.
TexHudeckne un  nabopaTopHble  MeToAbl
nony4dexus. NpnmeHeHne BoAOpOAa B TEXHMKE.
dusnyeckne CBOWCTBA BOAOPOAA: MMOTHOCTb,
TENMonpoBOAHOCTb.

Xummdeckne cBoncTBa Bogopoga: [uapuabl
BOOOpOAda, WX Krnaccudukauuss no  Tuny
XMMUYECKOM CBA3N. PacTBOpMMOCTb Bogopoda
B metannax  VIiI rpynnbl CcUCTEMbI
[0.N.MeHaeneesa.

OCoBEeHHOCTU XMMUYECKUX CBOMCTB BOAOPOAA
B MOMEHT BblAENEHUS.

JlabopaTopHas pabota "Bogopon".

Kucrnopoa. Boga. Nepekuceb Bogopoaa.
Kucrnopog B npupoge. Ero 3HayeHnve pns
XKM3HEHHbIX NpOoLLEeCCOoB. CoxpaHeHune
Kncrnopopa atmocdepbl — BaxHelLLaa 3agadya
3KONOrnMu.

TexHuyeckne w  nabopaTopHble  MEeToabl
nony4yeHUss  kucnopoga. MpomblineHHoe
3HayeHne  kumocriopoga,  (hopcupoBaHHOE
NpoBefeHNe MeTannypruieckux npoLeccoB
npyu KkucnopogHoMm Aytbe.  OkucnutenbHble
cBoricTBa. Annotponus kucnopoga. O30H.
Okenpgpl anemMeHToB — KX Knaccudukaums,
rmapaTbl OKCUOB.

Bopoa. AHomanua ee cBounctB. CTpoeHue
Morekyn Boabl. Ponb BoAbl B TEXHUYECKUX U B
Ouono-rmyecknx npoueccax. OxpaHa BOAHbIX
pPEecypcoB  BaxHewLasa npobnema akonornu.
>KecTkocTb BOAbLI U CNOCOOLI €€ yCTPaHEHME.
Mepekncb Bogopopa. CTpoeHne ee MOMEKyr.
KucnotHble ceonctBa. [lepekucn meTanmnos.
OKMCNUTENbHO-BOCCTAHOBUTENBbHbIE CBOWCTBA
nepekucn Bogopoga. lNMpumeHeHne nepekucu
BOAOPOAA M NEPOKCNO0B B TEXHUKE.
JlabopaTopHas pabota "Kncnopog'".
JlabopaTopHas pabota "lNepekncb Bogopoaa"”.

Tema 21. OnemeHTbl VIIA-rpynnbi
"anoreHbl 1 ranoreHoBoaopoab.

MpupoaHble coeguHeHus ranoreHos.
MpomblIwneHHblIe MeToabl MonyyeHus Topa,
Xnopa, Opoma, vnopa. MpumeHeHue.
Xummnyeckune CBOWCTBA rarnoreHos.

OcobeHHocTn xumumn  gtopa. BogopogHblie
COEAIMHEHUS] rarioreHoB.

anoreHoBogopoaHble KUCnoTbl. MonydyeHune
ranoreHoBoAopPOAHbIX KUCNOT. KucrnoTHble
BOCCTaHOBUTENbHbIE CBOMCTBA.

KncnopoaHble coeauHeHns ranoreHoB

Okcuabl xnopa. BsaumopewncTtsue xmopa c
BOOOW M C BOAHbIMW pPacTBOPaMW LLENOYEN.
Kucnopoacogepxalime KMCNo™Thl Xnopa, WUx
OKUCNUTENbHbIE M KUCINOTHble yHKUMK. WX
conu. Kucnopoacoaepawime kucrotbl 6poma
n noga.

JlabopaTopHas pabota "lManoreHbl".
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Tema 22. AnemenTbl VIA rpynnbl

Cepa, ceneH, Tennyp. Ix rmgpugbl.

Cepa B npupoge: camopogHas  cepa,
cynbugbl, cynbdatsl. NMonyyeHne cepbl, ee
npumMmeHeHve. [lonyyeHne W NpUMeEHeHVe
ceneHa u Tennypa.

OnekTpoHHoe cTpoeHne atomoB. OOuwas
XapaKTepucTUKa XMMUYECKUX CBOMCTB.
CepoBogopoa. CepoBogopogHass  KUCHOTa,
cynbmabl  MeTannoB. BoccTtaHoBuTenbHbIE
CBOWCTBA CEpPOBOOOPOLAHOM KWUCIMOTbI U ee
conen.

MHorocepHucTble Bogopoasl 1 noncynsuasbl
mMeTannos. CeneHoBofopos, TENNYpOBOLOPOA.
Okcmabl 1 KUCIOThI CEPbI, CENneHa, Tennypa.
Okcmabl  cepbl:  MOHOOKUCb,  OBYOKMCb,
TPEXOKUCD. OkucnmtenbHo-
BOCCT@HOBMUTENbHbIE CBOWCTBA OKCMAA Cepbl
(IV). Cephuctas kucrnoTta, ee CBOWCTBa MU
cBoncTtBa ee conen. ObpasoBaHne OBYOKUCU
cepbl B METannyprum LBETHBIX METANoB, ee
pauMoHanbHOe WCMOMb30BaHME U 3awuTa
OoKpy>atoLLler cpeapl.

Okenpg  cepbl (VI). CepHas kucnota. Ee
BaXXHeWLLne CBOMCTBA M npumeHeHne. Oneym,
€ro XMMM4YecKknn coctaB. TexHn4eckne metTosl
Nnony4YeHnsi CEpPHOM KMCNOTbI.

TnocepHas KncnoTa, Tnocynbdarhbl.
MonutnoHosble kucnotbl. Okcuabl ceneHa u
Tennypa. Kucnotel ceneHa u Tennypa,
CpaBHEHWE UX CBONCTB C KUCMOTaMu Cepbl.
JlabopaTtopHas  pabota "Cepa u ee
coegnHeHus".

0,5

Paspen 7. CeoncTtBa anemeHToB rpynn IB —
VIIB

Tema 23. OnemeHThl I1B, 1IB-rpynn

Mogrpynna meawn, nogrynna wmHka.

Menob, cepebpo, 3onoTo B npupoge.
Metannyprma meau. UwnanupgHeln  meTtof
n3BneyeHnsa 3onorta u cepebpa. NpumeHeHne
mMeau, cepebpa, 30roTa B TEXHUKE.

O6Lan xapakTepucTuka XMMUYECKNX CBOMCTB.
Baaumopenctene ¢ kucnotamu. Okcupbl,
rmgpokcuabl. AmdpotepHocTb okengos meam (I,
Ill), okcmpa 3onota (lll). Kynputbl, kynparbl,

aypaTbl.
UunHk, kagmuin, pTyTb. WX npupogHble
COeaVHEHMS. MonyyeHwne, CBOWCTBA,
NpUMeHeHne.

Okcmabl UMHKa, KagMmusi, pTyTu. Fngpokenabl.
OcobeHHOCTM CTpoeHus coeanHeHn pTyTin (1).
JlabopaTopHas pabota "Meab. LinHK".

0,5
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Tema 24. OnemenTol IVB 1 VB-rpynn
Mogrpynna TutaHa, nogrpynna BaHaausl.

Pyobl TutaHa w  uupkonusi. OcobeHHocTU
MeTannyprum 3TUX MeTanmnos.
KOHCTPYKUMOHHBbIE OaHHble TUTaHa.
lMpMMeHeHne TwWTaHa, UMPKOHMS, racHus B
TEXHUKE.

3HavyeHnsa okucrmTenbHbix yucen. Okcuapl.
M'mapokcnapl.  AMOTEPHOCTb  rMapokcuaa
TUTaHa U LMPKOHUS. TuTaHaTbl U LMPKOHATbI.
Bsanmopeictene ¢ ranoreHamu, asoTOM.
BsanmopencTteue ¢ kncrnotamu.

MpupogHble coeguHeHus BaHagusl, HMOOWS,
TaHTana. lNpMmeHeHne NpoCTbIX BELLECTB.
BsanmopencTteue ¢ kncrnotamu.

Mvapokcugpl  BaHagus, HWMOOMS, TaHTana.
BananaTthl 1 TaHTanathl

14

Tema 25. OnemenTol VIB rpynnbl

Xpowm, monnbaeH, Bonbdpam.

Pyobl  xpoma, monmbaeHa, Bonbgpama.
MonyyeHne  9TUX  MeTannoB M3  pya.
MpumeHeHne B TEXHUKE.

B3anmopenctene c kucrnotamu. 3HaYeHUs
OKUCIUTENbHbIX YNCEN.

Okeuabl M rMapokcuabl,  Xpommuctas U
XPOMOBbIE  KUCINOTbl, XPOMWUTbI W  XpOMaThbl.
MonnbaeHoBas u BonbdpamoBasi KUCMOThI.
Monnbaatel u Bonbdpamartbl. WM3ononm- wu
reTepononMKUCIIOThI.

B3anMHbI Nnepexon XxpoMaToB U UXPOMAaToB.
OkucnuTenbHble  CBOMCTBA  XpPOMaTtoB MU
ONXpOMaToB B KUCIION cpese.

10

Tema 26. OnemeHTbl VIIB-rpynnbi

MapraHeu, peHui.

MapraHeny, n penun B npupoge. [lonyyeHune
MapraHua u3 ero pya. lNpumeHeHne mapraHua u
pPEeHUs B TEXHUKE.

Bsanmopgenctene mapraHua W peHus C
kncrnotamun. Okcmabl MapradHua. 'mppokeungpl
MapraHua. MapraHueBaTtucras,
MaproHUOoBUCTasl, MapraHueBasi  KWACNOTbI.
MaHraHuTbl, MaHraHaTbl, NepMaHraHaTbl.
OkucnuTenbHble CBONCTBA MepMaHraHatoB U
nX 3aBMCUMOCTb OT pH cpeabl.

Oxkecnabl peHus. PexveBas Kucrnora,
neppeHarbl.

JlabopaTopHas pabota "MapraHeu".

0,5
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Tema 27. AnemenTol VIIIB rpynnbl
CemencTBa xenesa n nnaTuHebl.

Pyabl xenesa, kobanbTa, HUKens.
MeTannyprus xenesa. MpumeHeHne
kobanbTa, HMKENs B TEXHUKeE.
B3anmopencTeune xenesa, KobanbTa,
Hukend ¢ kucriotamu.  Okcmabl K
rmgpookmcu. @epputbl 1 depparthbl.
LinaHngHele  KOMMMeKcHble  COoeanHEHNs
xenesa (Il n 1),

OxkucnutenbHble ceonctBa xenesa (ll),
kob6anbTa (lIl), Hukens (111).
lMnaTuHoBbIE MeTanmbl.
npupoge. Obwas
XMMUYECKNX CBOWCTB.
Mmapokengpl nannagus (1), nnatunel (I, V),
nx ceonctea. Okcuabl PYTEHUS U OCMUS
(V. BaxHenwune coeuHeHuns
nnaTtuHoBbIX  MeTannoB.  [lpumeHeHne
NPOCTLIX BELLLECTB N COEAUHEHMIA.

Bonpocel 3Konornu. Brnnsanue
HEOPraHWYEeCKMX BELLLECTB Ha OKPYXKatoLLLYHO
cpeny v 4denoseka. [oHATME O NpegenbHO
[OMyCTUMBbIX KOHLEHTpauusXx. Mytn
CHWKEHMS OTXOO0B MPOU3BOACTBA, OYUCTKA
BO34yXa M CTOYHbIX BOL KOXEBEHHOrO,
MEXOBOro, TEKCTUITbHOMO MPOW3BOACTBA U

HaxoxpeHne B
XapaKkTepucTuka

16

npou3BoacTBa

MCKYCCTBEHHbIX KOX WU
XUMUYECKNX BOJTOKOH.

Wtoro B cemecTpe (Ha kypce anst 3A0) 12 12 282

KoHcyrnbTaumm n npomekyTo4YHast

atTecTauus (Ok3ameH)

Bcero koHTakTHas pa6oTta u CP no 29 205

avucumnnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoM He NpegycMOTPEHO

5. ®OH[] OLLEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasarernen, KpUTepMeB U CUCTEMbI OLLeHMBaHUA pe3ynbTaToB 00y4YeHus
5.1.1 NokasaTtenn oueHUBaHuA

Kop, HanmeHoBaHMe oLeHO4YHOro
lMokasaTenu oueHBaHNS pe3ynbTaTtoB obydyeHus
KOMMeTeHuumn cpencrtea
dopmynupyeT OCHOBHbIE 3aKOHbl xuMuK. KnaccudumumpyeT peakuum,
aHanu3npyeT YCIoBMS UX NPOTEKaHMUS.
AHanuanpyeT XMMUYECKMe MPoLIecChl U OLieHMBaeT BnusaHMEe Ha Hux|Bonpocsl ans YCTHOIo
PasNUuHbIX hakTopoB (TemnepaTypa, KOHUeHTpauusi, npucyTcTeue|cobecenoBaHns
OrK-1 KaTanusartopa u gp.)
MpakTUKO-OpMEHTUPOBAHHbIE
MpuMeHseT cyLllecTBYOLLME COBPEMEHHbIE METOOUKM LANsi OUEHKM |3a4aHus
UBNKO-XMMUYECKNX CBOWCTB BELLECTB, CBA3M MEXAY CTPOEHWEM
BelllecTBa " ero KMCNOTHO-OCHOBHbLIMM, OKUCNUTENbHO-
BOCCTAHOBUTENbHbLIMW U Ap. CBONCTBAMMU.
PackpblBaeT MNOHATUS XMMUYECKOW CBSA3N U MEXAHU3Mbl ee
BO3HWKHOBEHWSI B pasfMyHbiX BelwlecTBax. [lenaeTr BbIBOAbI O
BO3MOXXHOCTW NPOTEKaHWNS peakuun B AaHHbIX YCITOBUSIX HA OCHOBaHUM
. Bonpocsbl ons YCTHOIO
pacyeTa TepMOAMHaMMNYECKNX PYHKLNNA.
cobecenoBaHus
OriK-2

MpoBoaMT xMMUYeckne peakuumn nogbrnpas onTuManbHbIe YCroBUs Ha
OCHOBAHUW 3MIEKTPOHHOW KOH(Mrypauum atoMoB U TUMa XMMUYECKON
CBSA3W B pasfnnyHbIX BELLECTBax.

MpuHMMaeT B3BELWEHHbIE peLLeHnsa Npu NoAroToBKe U NpoBeaeHumn

MpaKkTUKO-OpUEHTUPOBAHHLIE
3apaHus




| [akcnepumetTa.

5.1.2 Cuctema 1 KpuTepum oL eHUBaHUA

Kputepum oueHmBaHUs chOpMUPOBAHHOCTN KOMMNETEHLUI

LLikana oueHmBaHm4a
YcTHoe cobecenoBaHne MucbmeHHas paboTta

[MonHbIn ncyepnbliBaoLnm OTBET,
nokasbiBalLWMA MNOHMMaHWEe npegmeTa.
OpueHTUpyeTca B OCHOBHbIX TEpMUHaXx,
3HaKOM C OOMOMHUTENbHOM nuTepaTypon,
npaBWiIbHO OTBEYaET Ha OOMNOSTHUTENbHbIE
BOMPOCHI.

5 (oTnu4HO) CrygeHnt nokasbiBaeT npasunbHoe
NoOHMMaHWEe YCnoBusa 3ajadu, Bnageer
HaBblkaMy aHanusa ycrnoeusi, Bblibopom
HYXHbIX 3akoHOB W copmyn ansa ee

peLUeHus.

YMeeT npaBuMMIbHO HanucaTb YpaBHEHMWS
peakumi.

CTaHpapTHbIN OTBET, NN EHHbIN
MHONBMAYaNbHOCTH. OonyckaeT
He3HayuTenbHbIe MOrPELIHOCTU NpU OTBETE
Ha BOMpPOCHI.

CtygeHt nokasbiBaeT JocTtatodHoe
NnoHMMaHWe YycrnoBua 3adadu, BnageeT
HaBblkaMu aHanusa ycrnosus, nytaeTca B
BblOOpEe HYXHbIX 3aKOHOB 1 hopMyrn ANs ee

peLLeHus.
YMeeT npaBuNIbHO HanmucaTb YpaBHEHMS
peakumi.

4 (xopoLuo)
HenonHbin OTBET, nmewT MECTO

HebonbLUMe npobenbl B 3HaAHUSAX.
[onyckaeT MorpewHocTM MNpu OTBETE Ha
BOMPOCHI.

CTyneHT nokasbiBaeT noctaTtodHoe
NMoHMMaHue YCNoBus 3agaun, Bnageet
HaBblkaMW aHanu3a YcnoBuWsi, NyTaeTcsi B
BblOOpE HY>KHbIX 3aKOHOB 1 YOPMYN AN ee
peLUeHus.

3atpyaHseTcsa npaBunbHO HanucaTb
YpaBHEHUSA peakuunn.

MokasbiBaeT 3HaHUA yyebHoro Martepuana
B MWHMManbHoM obbeme. [onyckaeT
GonbLLOe KONMMYECTBO HeMpUHLMNUanbHbIX
owmnbok. MoXeT yCTpaHUTb UX C MOMOLLbIO
npenogasarens.

CTygeHT  nokasblBaeT  HefocTaTouHoe
3 (ynoBMNeTBOPUTENBLHO) | MOHUMaHWE YCroBUS 3agadu, NyTaeTcs B
BbIGOpE HYXKHbIX 3aKOHOB 1 chopMy”n ANs ee
peLueHus.

Henonublhi  oTBET, ecTb OWWOKA B
N3NOXeHMN Heckonbkux Tem. [yTaeTcs B
TEPMUHAX.

He wm™oxeT otBeTuTb Ha Bonpoc 6e3
noMoLy sk3ameHatopa. MHorouncrieHHble
rpybble owmnoKu.

He noHumaet ycnoBue 3agaqn, He MOXET
npeanoXuTe BapuaHTbl peweHnsd. He
3HaeT cBOWCTB BewectB. He moxert
2 (HeyaoBNETBOPUTENBHO) -

HanucaTb ypaBHEHUS peakuni.

HenoHumaHue 3agaHHoro Bonpoca.

He noHumaet ycnoBue 3agadn, He MOXET
npeanoXuTe BapuaHTbl peweHnsd. He
3HaeT CBOWCTB Bel,ecTB. He moxeTt




Hanncatb xmuMmn4eckme (bOpMyJ'IbI.

MonbiTka  CMMCbIBaHUSl,  MCMONb30OBaHUSA
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
UNM nonb3oBaHWEe MOACKAa3KOW OpYroro
YyernoBeka.

5.2 TunoBble KOHTPOMbHbIE 3afaHUsA UMK UHble MaTepuarnbl, Heo6XxoaAuMbIe AN OLEHKW 3HaHUI, Yy MeHU A,
HaBbIKOB U (UNK) ONbITa AEATENLHOCTU
5.2.1 MNepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n [ $PopmMyrnMpoBKM BOMPOCOB

Kypc 1

Bopopoga. MonoxeHue B MNeprnoanyeckon cMcTeMe 1 cpaBHEHNE C rarnoreHamm 1 LenoYHbIMy MeTannamMm.
MonyyeHne B nabopatopun U NPOMbILLIIEHHOCTH.

—_

Mapuabl Bogopoaa, UxX Knaccudukaumus no TNy XMMMUYEcKo CBA3N.

Kucnopog. |_|OJ'Iy‘-IGHVIe B na6opaTopV|V| W NPOMBILLNEHHOCTN. XUMUYECKME CBONCTBA.

OneKTpoHHOE CTpoeHue kncnopoga. OkmcnuTenbHble cBoMCTBA. ANNOTPONUS.

O30H 1 ero 0CO6EHHOCTW.

Okcunabl aneMeHToB. VX knaccudukaums.

>KecTkocTb BOAbI (nOCTOﬂHHaﬂ n BpeMeHHaﬂ). Ee yCcTpaHeHue.

Mepeknck Bogopoaa. OKMCNMTENbHO-BOCCTaHOBUTENBbHbIE CBOWCTBA NEPEKUCH BOOOPOAA.

Ol |N|o|joa|m~[w N

lanoreHbl. [pombilneHHbIe MEeTOAbI Mony4eHns Topa, xnopa, 6poma, rioga.

10 SﬂeKTpOHHoe CTpO€eHue rarnoreHoB. OkuncnuTenbHble CBONCTBA rarioreHoB.

11 Bsaumogeincrene ranoreHoB ¢ BOOPOA0M.

12 ManoreHoBogoOpOAHbIE KNCNOThI. VX NonyYyeHue 1 CBONCTBA.

13 CoeanHEeHNs ranoreHoB € NOJIOXKMUTENbHbIMU CTEMNEHAMU OKUCINEHUA.

14 CeolicTBa xJy10pa B CpaBHEHUN C 1040M M BpoMomM. Xnopo-, GpomMo- 1 Mog0BOAOPOAbI.

15 |Cepa. XvuMuyeckme ceoictea cepbl. CXOACTBO M pasnuyne B CBOMCTBAX COEAMHEHMUI cepbl U Xpoma.

16 ONeKTPOHHOE CTPOEHWE cepbl. XMMUYECKne CBOMNCTBA.

17 Ceposogopoga. Cynbduabl MeTannos. BoccTaHoBUTENbHbIE CBOMCTBA CEPOBOAOPOL4HON KNCMOThI.

18 Oxkengpl 1 kncnoTel cepbl. CepHas KucnoTta, ee CBOMCTBA U MPUMEHEHNE.

19 A30T. NMonyyeHne n npumeHexmne. Npobnema durkcauynn atmocgepHoro asoTa.

20 AmMuak. Xvumnyeckne CBoMCTBa, nonyyvyeHne npumMmeHeHune.

21 MmppasuH. AsoTncrosogoponHas kucnorta. A3uabl MeTannos.

22 Okcuapbl 1 KMcnoTtbl a3oTta. A30THas KUCIOTa U ee OKUCTIUTENbHbIE CBONCTBA.

23 docdop. Annotponus. M'mapuabl gocdopa.

24 Oxkengpl n kncnotel pocdopa. PocopHbie yaobpenus.

25 Oxkenapl Mbiwbska 1 cypbMbl. UX amdoTepHbI xapakrep.

26 Yrnepog. Kpemuuii. CTpoeHne aneKTpoHHbIX 06onoyek. CTeneHn OKUCneHns.

27 Oxkengpl yrnepoga. Kucnotel yrnepoga. KapboHaTbl.

28 Oxkcuabl kpemHus. Ksapu. KBapueBoe cTekro.

PacnpoctpaHeHHOCTb 1 hopMa HaxoxaeHnsa antoMmHus B npupoge. CBocTBa, Nony4yeHe n npuMeHeHne
antoMVHUS U ero CoeNHEHNN.

AnemenTbl IA rpynnbl. MonyyeHune, B3aumopeicTeme ¢ Bogon. OKeuabl, NepoKCUabl U rMOPOKCMAbI WENoYHbIX
MeTannos.

30

31 Meab. MeTannyprua meaun. Xapakrepuctuka XMMM4ecknx CBOMUCTB.

32 LinHk, kagmuia, pTyTb. OKCMabl U MMOPOKCUABI LIMHKA.

33 Moarpynna TutaHa. Okeuabl, MAPOKCMAL!, aMOTEPHOCTb.

34 Xpowm, monmbaeH, Bonbdpam. MNMonyveHne. NMpumeHeHne. Baanmogencraume ¢ KUCnoTamu.

35 Oxkengpl 1 rmapokengpl Xxpoma. XpoMoBas U XpOMUCTas KUCNOThI.

36 PaBHoBecue xpomar 1 AMxpomMaTt MOHOB. OkncnuTenbHble CBOMCTBA XpomMaToB 1 ANXpOMaToB.

37 MapraHeu. lNMonyyeHne, xummnyeckme cBoncTea.

38 CoeavHeHns mapraHua ¢ pasfnnyHon CTeneHblo okncneHms. OkncnmTenbHble CBOWCTBa NepMaHraHaTos.

39 CewmelicTBo xenesa. Okecngbl u rmgpokcmabl. Pepputbl n deppaTbl.

40 Knaccudmkaumsa xuMmn4ecknx coeAMHEHUI. 3aKoHbl XUMUU.

41 3akoH ABoragpo u cnencteus U3 Hero. MoHATNe Morb.

42 3aKOH 3KBMBANEHTOB.




43 KBaHTOBO-MexaHn4eckast MOaenb atoMa. M3oTonbl.

44 ATOMHbIe opbuTanu. KBaHTOBbIE YMcna. QNeKTpoHHbIe  KOHdMrypaumm atoma.

45 Mopsgok 3anonHeHns atoMHbix opbutanen. MNpuHumn Maynu. Mpasuno NyHaa. Mpasuno Knevkosckoro.

46 OnekTpooTpuuaTensHOCTb aToMOB. Pa3amepbl aTOMOB U MOHOB. DHeprnsa noHnsaumm. CpoacTBo K 3MEKTPOHY.

47 Mepnoanyeckuin 3akoH. MNepuoguyeckasn cuctema xummnyecknx anemeHtoB [. V. MeHgeneesa. CBsi3b CBOWCTB
3M1IEMEHTOB U UX NONoXeHns B [lepnoamnyeckon CUCTEME CO CTPOEHMEM 3J1IEKTPOHHBIX 060N0YEK aTOMOB.

OCHOBHbIE TUMbl XMMUYECKOW CBA3M N €€ XapakTepucTukun. MloHHas cBssb. CTpoeHue 1 CBOWCTBa NPOCTENLLNX
MOIEKyI.

48

49 KoBaneHTHas cBA3b. MeTog BaneHTHbIX cBA3en. MeToa MonekynsapHblx opbutanen.

50 Mbpuamnsaums atomHbIX opbutanen. Metannmyeckas cBsi3b. BogopoaHasi cBs3b.

51 TepmoanHaMmnka XMMMUYECKUX NPOLLECCOB. OcHOBHbIe TepMmognHamMmun4yeckmne (byHKLI,MVI. 3akoH Necca. Jk30- 1
3HOOTEepMMYEcKme peakuuun. Bropoe Havyano TepMoanHammKu.

52 OK30- 1 3HAOTEpMUYECKMe peakuun. BTopoe Havano TepmoguHamMumnkm.

53 OHTponus. OHeprna M'mbbca. TepMmoagnHammuyeckas oLeHka XMMUYECKUX peakumii.

54 XumMunyeckasn KMHeTnka. [OMOreHHble 1 reTeporeHHble peakumn. CKOpoCTb XMMUYECKON peakuun n eé
3aBMCHMOCTb OT KOHLEHTpaLMmn pearvpyowmx BeLwecTs u Temnepartypsl. MNpasuno BanT-INodda.

55 KoHcTaHTa ckopocTn xuMuyeckon peakumn. Katanmsatopsl. Katanutnyeckne peakumu.

56 OHeprusa aktnsauuun. YpasHernue C.AppeHuyca.

57 ObpaTtnmble peakumm. Xummyeckoe paBHoBecue. KoHCTaHTa XMMUYECKOro paBHOBECUS.

58 CwmelueHune xmmmndeckoro pasHoBecusi. MNpuHuun Jle-lWartenbe.

59 PacTtBopbl. O6Lpme cBolicTBa pacTBOpoB. M3ameHeHne TepMoanHaMMYecknx oyHKLUMIA NPy pacTBOPEHUM.
PacTtBOpnMOCTb.

60 M'vppaTtHas Teopus pacteopos [I.1. MeHgeneesa. Tennosble 3pdekTbl NpK pacTBOPEHUMN.

61 Cnocobbl BbIp@XeHWS KOHLIEHTPaL/Mn pacTBOPOB.

62 ColicTBa pasbaBneHHbIX pacTBopoB HeanekTponutoB. Ocmoc. OcMmoTuyeckoe gaerneHne. 3akoH BaHt MNodda.
lMoHWXeHVe gaBneHns HacbILWEeHHOro napa Hag pacTBopoM. 3akoHbl Payns.

Teopusa anekTponuMTuyeckon guccoumaumm. NMprnymHel OTKNOHeHUs oT 3akoHoB Paynsa n BaHT Moddha B
pacTBopax 3MeKTponnToB.

63

64 CTteneHb anekTponuTMyeckon auccoumaumn. KoHctaHTta guccoumnauun. 3akoH pasbasnenns OcTtBanbaa.

65 CunbHble n cnabble anektponuTbl. CTyneH4YaTas auccoumnaunsi crnabbix 3NeKTponuToB.

66 Kuncnotbl, conm, OCHOBaHMSA C TOYKU 3pEHUSA TEOPUM SMEKTPONUTUYECKON AnccoumaLnm.

Ouccounaunsa soapl. MoHHOe npounsseneHne Bogbl. BogopoaHbii nokadatens. MHankatopbl. BydepHbie
pacTBopbl.

67

68 Mpon3seneHne pacTBOPUMOCTH.

69 Mvaoponua conei. PasnuyHble cnydam rmgponu3a. HeobpaTumblin ruaponms.

70 KncnoTHo-oCHOBHbIE CBOMCTBA BelecTB. VIOHHbIe peakumu B BOAHbIX pacTBopax. [maponus conen.

71 KomnnekcHble coegmHenns. KoopamHaunoHHaa Teopus BepHepa.

72  |O6pasoBaHue U CTPOEHUE KOMMIEKCHBLIX COEANHEHWIA.

73 [MoBeneHne KOMMMNEKCHbIX COeANHEHN B pacTBopax. [iuccoumaumsa KOMNneKCHbIX coeguHeHnii. NpodHocTb
KOMMIEKCHbIX MOHOB U KOHCTaHTa HECTOMKOCTH.

74 OkncnnTenbHO-BOCCTaHOBUTENbHBLIE peakuun. BaxHenwmne okmcnmtenn n socctaHosutenu. Tunesl OBP.

75 Cocrtaenenune ypasHeHuii OBP.

76 OnekTpoaHble noTeHumansl metannoB. CTaHOapTHLIN ANEKTpOoaHbIA NoTeHuman. YpasHeHue HepHcta. Psg
CTaHOapTHBIX 3NEKTPOAHbLIX MOTEHLMANoB.

77 XvMUYeCcKMe UCTOYHUKN TOKa. ManbBaHMYeckUin aneMeHT. AKKyMYnaTopbl. TONMMBHBIE 3rEMEHTHI.

78 Anektponua. CyLWHOCTb 3NeKTponusa. AnNekTponu3 pacTBopoB U pacnnasoB. 3akoHbl Papages. MpuMeHeHus
anekTponusa.

Koppoausa meTannos. Buabl kKoppoaun. Xummudeckas Kopposus. DNeKTpoXnuMuyeckas kopposus. Metoabl 3aluTel
OT KOpPO3nMU.

79

5.2.2 TunoBble TeCTOBbIE 3a4aHuA

He NpeayCMOTPEHbI.
5.2.3 TunoBbIe NPaKTUKO-OPUEHTUPOBAaHHbIE 3afaHNsA (3apayun, Kenchl)

BapunaHTbl TMNOBLIX NPAKTUYECKUX 3a0aHN HaXoasaTcs B NPUOXeHUn K gaHHon P
5.3 MeTogu4yeckne maTepuanbl, onpegensowme npoueaypbl OLeHMBaHUS 3HaHUW, YMEeHUN, BnageHun (HaBbIKOB
1 (MNK) NpaKTMYECKOro onbiTa AeATENbHOCTH)
5.3.1 YcnoBusa aonycka oby4atrowierocs K NpoMexyTo4YHOW aTTrecTaLlum n nopsaaok NMUKBUAALUN akafaeMU4ecKomn
3a[0/KEHHOCTHN

MpoBeoeHMe NPOMEXYTOYHOW aTTecTauun pernaMmeHTUpOBaHO NoKanbHbIM HOpMaTtuBHbIM aktom CMG6IYMNTA
«MonoxeHne o0 NPOBEAEHUN TEKYLLETO KOHTPOSSI YCNEBAEMOCTU U MPOMEXYTOUYHOM aTTecTaumm obydatoLwmxcsa»




5.3.2 ®opma npoBeaeHUs1 NPOMEXYTOYHOM aTTecTaLuun No AUCUMUNINHE

YcTHas +

lNncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Ocob6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNIINHE

* BOo3MOXHOCTb NOMb30BaTbCHA CNPaBOYHbIMK Tabnuuamu, KanbKynsTopom;
* Bpemsi Ha noarotoBky oTBeTa no 6unety 60 MUHYT.

NHasa

6. YHEBHO-METOOUYECKOE U UH®OPMALMOHHOE OBECNEYEHWE OUCLUUNINUHbI
6.1 YyebHasa nutepatypa

AsTOp

I 3arnasune

[ M3paTenbcTBO

log n3paHus [

Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTtypa

MpuHByA H., SpHLWwo A.

Xumuns 3NeMeHTOoB
(OnekTpoHHbIN pecypc) : B 2

Mocksa: Jlabopartopus

https://ibooks.ru/read
ing.php?

T. T. 1/ nep. c aHrn. — 4-e SHAHUI 2018 short=1&productid=3
nsganue (an.). — (Jlyyqwwmn 73242
3apybexHbIn y4ebHMK)
lN'ypos A.A. n ap. Xumus y4yebHuKk  ang https://ibooks.ru/read
BblcLINX y4eOHbIX 3aBegeHunn | Mocksa: MI'TY um. H.3. 2017 ing.php?
Baymana short=1&productid=3
64009
MpuHBya H., OpHWwo A. [ Xumus 3N1EMEHTOB https://ibooks.ru/read
(OneKkTpoHHbIN pecypc) : B 2 ) ing.php?
T.T. 2 / nep. ¢ anrn. — 4-g| Mocksa: Jlabopatopus 2018 |short=1&productid=3
uspanve (an.). —  (Jydumit 3Hanmn 73243
3apybexHbINn y4eBHMK)
6.1.2 lononHuTenbHasa yyebHaa nutepatypa
YpagHukoa, M. H.,[Xumma B  3agavyax un| Tambos: TamboBckun http://www.iprbooksh
YpsagHukos, A. A. ypaXHEeHUsX: B 2 4acTax. rocyaapCTBEHHbIN 2019 op.ru/109780.html
Y.1. O6was n| yHusepcutet umenn I.P.
HeopraHuyeckas XMmus OepxaBuHa
Knpunnos B. B. TeopeTtuyeckue OCHOBBbI Cankr-MeTep6ypr: http://publish.sutd.ru/
TEXHONOMMN HeopraHUYecknx cnerynTa ’ 2020 tp_ext_inf_publish.ph
BeLLeCTB p?id=2020290
AbpamoBa E. C.,|Xnmus. Teopus http://publish.sutd.ru/
BonTtoBa H. B.,|anekTponutnyeckomn . tp_ext_inf_publish.ph
KonecHukoa O. A, |anccounauunn. VOHHbIE Cr6.- CherynTa 2017 p?id=2017634
MynbunH M. H peakuuu. N'maponus conen
BocTpukosa, I'. HO. Xumus Mocksa: At M Ap Meaua 2021 gt;%%vgvgéar%?rzlrsh
Mndpraxoea, H. L., |O6was wn HeopraHudeckas KazaHb: KazaHckui http://www.iprbooksh
Metposa, T. Tl xmmus. Teopusa n npakTuka HauMOHanbHbIN op.ru/109527.html
nccnenoBaTenbCkumn 2019
TEXHONOMMYECKNI
yHUBEPCUTET
CKOpUK, H. A.,|HeopraHuyeckas xummsa: [ Tomck: N3pgaTenbckuin http://www.iprbooksh
Bopuno, J1. M.,|nabopaTopHble, [om Tomckoro 2018 op.ru/109047.html
KopotyeHko, H. M. cemMuHapckme n rocynapctBeHHoro
npakTnyeckmne 3aHaTus. T.1 yHMBEpCUTETA
PasmaHoBa, B. E. Xumunsa TiomeHb: M3gaTenscTBo 2019 http://www.iprbooksh
«Tutyn» op.ru/107613.html
CKOpUK, H. A.,|HeopraHuyeckas xummsa: [ Tomck: N3pgaTenbckuin http://www.iprbooksh
Bopuno, . M.,|nabopartopHsbie, [om Tomckoro 2018 op.ru/109048.html
KopotyeHko, H. M. ceMunHapckune 7 rocyaapcTBeHHOro
npakTuyeckne 3aHaTus. T.2 yHMBEpCUTETA
LisBeTkos, O. C.,|Obwass  xvMua:  OCHOBBI . http://www.iprbooksh
AkceHoBa, T. B. XUMUYECcKomn E';a;iz'_:?;gg 2017 op.ru/106469.html
TEPMOANHAMUKMA U KUHETUKM: |, aanKgro HBEDCUTETE
Teopusi U ynpaxHeHuns P y P
AbpamoBa E. C.,[Xumwus. Xumunyeckas http://publish.sutd.ru/
BovitoBa H. B.,|kMHeTMka 1 xMMuyeckoe . tp_ext_inf_publish.ph
Konechmkosa O. A.|pasHosecne Crie.- CherynTa 2017 p?id=2017636

MynsunH M. H




Bacunesckasa, E. W.,|HeopraHndeckasa xvmns Y = S S — http://www.iprbooksh
Ceuko, 0. n., : Y op.ru/93429.html
LlesuoBa, T. 1. VIHCTATYT 2019

npodeccuoHanbHoro

obpaszosanus (PUMO)
Hectepos, A. A, BasH,|Xumua  anemeHtoB  14-1 PocToB-Ha-[oHy: http://www.iprbooksh
E. M., PoibanbyeHko,|rpynnbl (aToMHble cBOWCTBa,| WM3paTenbctBo KOXHOro op.ru/87519.html
n.B. XUMUA MPOCTbIX BELLECTB U denepansHoro 2018

COeAMHEHNI) yHMBepcuTeTa

lNycesa, A. ®.,|HeopraHnyeckas XUMUSI: http://www.iprbooksh
BanauHa, 1. W.,[xmmus s-, p- n 3d-anemeHTtoB EkaTepuHOypr: op.ru/106464.html
KoyeTtoBa, H. A, M3paTenbcTBO 2018
AtmaHckux, W. H.,, Ypanbckoro yHnsepcuTteTa
lN'yceson, A. .

6.2 NMepeuyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUOHHO-CNPABOYHbIX CUCTEM

1. IHdpopmaumnoHHas cuctema «EamMHoe okHO gocTtyna k obpasoBatenbHbIM pecypcam» [QneKkTpoHHbIN pecypc].
URL:http://window.edu.ru/.

2. OnekTpoHHo-0nbnunoTtevHasa cuctema IPRbooks: http://www.iprbookshop.ru

3. OnekTpoHHasa bubnmoteka yuebHbix nsganni CroeryrnTa: http://publish.sutd.ru

4. EauHbIn  nopTan WHTEPHET TecTMpoBaHus B cdepe obpasoBaHus [OnEeKTPOHHbIN  pecypc].
URL:http://www.i-exam.rul/.
5. Matepuanbl WHdopmaumoHHO-06pa3oBaTenbHoOn cpeabl  3ao4Hon popmbl  obydenns  CHGIYMNTO

[OnekTpoHHbI pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

6.3 NMepe4yeHb NULLIEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMoro NporpaMmMHOro o6ecneyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHue martepuanbHO-TeXHUYeCcKkon 6a3bl, Heo6xoauMoOWN Ans ocywecTBeHMs obpa3oBaTenibHOro
npouecca no gucumnnuHe

JlabopaTopHble 3aHATUA CO CTyAeHTaMu NpoBOASATCA B CheuManuanpoBaHHbIX MoMelleHuax kadepsl,
060pyA0BaHHBIX XMMUYECKOW MOCYOON, XMMUYECKUMU peakTMBamu, MaMepuTernbHbIMK npubopamu (tepmomMeTpbl, pH-
MeTpbl, BECbI), OUCTUNNATOPOM, CYLLUMIbHBLIMU WWKaamMu, My ernbHON NeYvbio, KOMMbLIOTEPOM.

AyanTtopus OcHalleHne

MynbTumMeaunimHoe obopyaoBaHue, cneuuanuanposaHHas mebenb, Jocka
JlekumoHHas y A PYA H P A
ayauTopus

CneunanuavpoBaHHasa Mebenb, focka
YyebHas aygutopus




MpunoxeHue

pabouyei nporpamMbl AMcUunnnHbl O6LAas u HeopraHnyeckas XuMns

HaumeHoeaHue GUCMUI'U'IUHbI

no HanpaeneHuto noarotoBkn _18.03.01 Xummnyeckas TEXHOIIOMMS

HaumeHoBaHue Ol (npoduns): _HaHouHxeHepus, KOMNO3nTbl M Bruomarepuansl

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3aAaHNA (3apayun, Kenchbl)

:;il YCcnoBusa TMNOBbIX NPaKTUKO-OPUEHTUPOBAHHbBIX 3adaHui (3agad, Kencos)

1. Hanvnwute dbopmynbl KACAOT, aHIMAPUAAMM KOTOPbIX CAYXaT : a. oKkeug asota
(1,) b. okeng uupkonus (1V). Hanmwmnte HasBaHMA 3TUX KACIOT, a Takke
dOopMyIibl M Ha3BaHMA NX COMEN C Karmem 1 MarHmem.

2. Macca akBmBaneHTta xnopuga xxenesa (lll) B peakumm co Lenoybio coctaBmna
81,2 2. OnpenenuTe, Kakoe coeguHeHne obpasoBanoch.

3. N306pasnTe anekTpoHHY0 KOHUrypaumio atoma anementa Ne26. Onpegenute
no aNeKTPOHHOW KoHUrypauum, B Kakom nepuoge, rpynne, nogrpynne
HaxoanTcsa anemeHT Ne26. CpaBHUTE BallKn BbIBOAbI C NOJIOXKEHUEM 3TOrO
anemeHTa B [Nepnognyeckon cucteme.

4. WNcnonb3ya metog MO anpegenvTte NopsiAoK CBA3W Mexay atomamu B noHe CF~
N BO3MOXXHOCTb CYLLECTBOBAHMUSA 3TOrO MOHA.

5. Onpepgenute KONUYECTBO TeMna, BolaenswoLweecs npu cropadum 150 7 aTunexHa
(H.y.).

6. Kak namenutcsa ckopoctb peakumm 2NO + Oz = 2NO2 npu yMeHbLLEHUN AaBNeHNs
B 5 pa3s?

7. Ckonbko CuSOs4 - 5H20 Tpebyetca ana npurotoBneHns 2 n 7%-ro pactesopa
cynbata meau (d = 1,073 r/ cm®)?

8. M3 conennt NazHPO4, NaH2PO4, NasPO4 BbiOepuTe Hanbonee ruaponm3oBaHHYo,
0N Hee HanMLnTe peakumio rmaponuaa N yKaxxuTe xapakrep cpegpl.

9. Onpegenute pH 0,003M pacTBopa yrnekucrnoro ra3a B Boge.

10. | Ckonbko Xxniopuga Kanus u CepHo KucnoTtbl TpebyeTcst Ansd nonyvyeHns 7 Kr
36%-01 CONsSIHOM KUCIOTbI, eCcnn NoTepu cocTaensoT 5%7?

11. | Onpegenutb Maccy nnupuTta, cogepxatlero 65% FeS2, Heobxogumoro ans
nonyydeHuns 150 kr 96%-oi CepHol KNCOTbI.

12. | Kakon o6bem amMmmmaka MOXHO nony4nTb u3 1 kr Bogyxa?

13. | K pactBopy, cogepxawemy 15 r rmgpokemaa Hatpus gobasunnm 8,15 r POCls.

Kakve BellecTBa 1 B KAKOM KONUYECTBE UMEIOTCS B I'IOJ'Iy‘-WIBLLIeVICﬂ cmecn?

MpunoxexHne
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