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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuHbl: Lenavm ocBoeHus gucuunnuHbel «O6Lasi 1 HeopraHWyeckas XvuMusi»  siBMsieTCH
CcO3[aHne LeroCTHOW CTPYKTYpbl 3HAHWIA MO TEOPETUYECKMM U MPAaKTUYECKMM OCHOBaM OOLLEN M HEOpPraHMYeCcKom XUmmu,
HeobxoAMMbIX AN YCNELHOro OCBOEHNUS ANCUUNIIUH €CTECTBEHHOHAaY4YHOro U NPodeCcCroHanbHOro LIMKIMOB.

OcHoBHbIMK 3agadamn Kypca «OO6Lert M HeopraHW4eckom XumMum» sBnseTcss obyveHune CTyOeHTOB OCHOBaMm
dyHOaMeHTanbHbIX 3HAHUA O CTPOEHWW BELLECTB M CBOWCTBaxX MaTepum M (popmax ee CylleCcTBOBaHMS, a Takke
hPOpMMPOBaHNE COBPEMEHHbIX HayYHbIX NPEeACTaBNEHUA O ABMEHNSX, KOTOPbIMU COMPOBOXAAKTCA NpPeBpaLleHns OOHUX
BELLECTB B Apyrue npu npoTekaHUM XMMUYECKUX peakuni.

1.2 3agaum AMCLUNIUHBI:

. M3yyeHne TeopeTU4ecKnx OCHOB OOLLE HeopraHM4eckoh XMMuMM (COCTaB, CTPOEHME U XUMUYECKME
CBOWCTBA MPOCTbIX OCHOBHBIX BELUECTB U XUMUYECKMX COEOMHEHWWA, CBsi3b CTPOEHUS BeLlecTBa C YCIOBUSIMU
NPOTEKAHUS XMMMWYECKMX MPOLECcCOoB. 3aKOHOMEPHOCTU TMPOTEKaHWs XMMMUYECKMX TMPOLECCOB, TEOpusi PacTBOPOB,
OKUCINNTENBHO-BOCCTAaHOBUTESbHbIE MpeBpaLLeHNns);

. OBnageHue dyHaaMeHTanbHbIMU NPUHLMNAMU U METOAAMM PELLEHUSI Hay4YHO-TEXHUYECKUX 3aaaq

. ®opMUpPOBaHME HABLIKOB MO MPUMEHEHWUIO TEOPETUYECKMX 3HAHUW [Ansi OObSACHEHUS pe3ynbTaToB
XUMUYECKMX SKCNIEPUMEHTOB;

. dopmupoBaHWe Y CTYJEHTOB OCHOB €CTECTBEHHOHAYYHOW KapTWHbI MUpa

. O3HakoMmneHne CTYAEHTOB C UCTOPUEW W NOTMKOA Pa3BUTUSI XMMUU U OCHOBHbIX €€ OTKPbITWIA.

1.3 TpeboBaHMA K npegBapuUTeNibHOW MNOArOTOBKE OOy4aloLerocs:

MpepBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMsi (POPMUPOBAHUS KOMMNETEHLMIA, YKa3aHHbIX
B M. 2, NpY NU3yYEHUN AUCLIUMNIINH:
AvcuunuHbl, N3ydeHHble Ha NpeaLecTBytoLeM ypoBHE 06pa3oBaHus

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

OMNK-1: CnocoGeH n3y4vyartb, aHanIM3npoBaTb, MCNOJIb30BaTb MeéXaHN3Mbl XMMUYECKUX peaKLlMﬁ, npouncxogsawmnx
B TEXHOJIOrM4YeCKUX npoueccax U oKkpyxaruiem Mmmpe, OCHOBbIBasiCb Ha 3HaHUAX O CTPOEeHUU BeLleCTBa,
npupoae XUMMUYECKOWN CBA3UN U CBOMCTBaX pa3nnyHbIX KnaccoB XMMUYECKUX IJIeMEHTOB, coeAVHEeHnN,
BelwecTB U maTepuanoB

3HaTb: TeopeTn4eckne OCHOBbI obwen u HeOpraHquCKOVI XM N NOHUMaTb NpPpUHUUNbI CTPOEHUA BellectBa WU
npoTekaHna XMMmn4eckmnx npoLeccos.

YMeTb: BbINOSIHATb OCHOBHbIE XUMUYECKNE onepauuun.

BnapeTb: TeopeTn4eCKkmMMmm mMetTogamMmumn onmncaHuA CBOWCTB NPOCTbIX W CIIOXHbIX BeWweCTB Ha OCHOBE 3J1IeKTPOHHOIo
CTpOEHNA UX aTOMOB W TMMOJIOXKEHNA B nepVIOJJ,VI‘-IeCKOVI cuncremMe XMMUYECKMX JNEeMEHTOB, J3KcnepuMeHTanbHbIMU
MeTogamMu onpeneneHna c*)msmqecmx N XMMUYECKMUX CBONCTB HeopraHN4ecKkunx COeAVNHEHUN.

OlNK-2: Cnoco6eH ncnonb3oBaTtb MateMaTnyeckue, pusnyeckue, GPU3NKo-XMMmnyeckme, XMMnyYeckme MeToabl
ANA pelleHUA 3aaa4v NpodeccnoHanbHON AeATEeNbHOCTH

3HaTb: QJIEKTPOHHOE CTpOEeHne BeLleCTB, pasfindHblie TUMbl XUMUYECKON CBSA3M, TepMoanHamMmmnyeckmne q3yHKLI,VIVI,
no3sosidaume Cyautb O BOSMOXHOCTU NMPOTEKaHNA XUMMNYECKNX NpoLLeCCOB.

YMmeTb: uMCMOMb30BaTb XUMMYECKME 3aKOHbl, TepMoAMHaAMUYeCKMe CrpaBOYHble [JaHHble U KONMYECTBEHHbIe
COOTHOLLEHUS OOLLEN N HEOPraHNYECKON XUMMUK AN peLleHns NpodeCcCMoHanbHbIX 3a4au.

BnageTb: HaBblkamMy paboTbl Ha COBPEMEHHbIX NpUGopax, NO3BONALIMX OLEHUTb PU3MKO-XMMUYECKME XapaKTepUCTUKK
BELLEeCTB.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. CTpoeHue BellecTBa

Tema 1. CipoeHne atoma. YpasHeHue LpeguHrepa.
MoHaTne BOSTHOBOM DYHKUMM. OHepreTuyeckue
XapakTepuCTMK/ aToma.

OcCHOBHble  3aKOHbl XuMMuW. Knaccbl HeopraHu4eckux
COeINHEHUIN U UX CBONCTBA. 1 14
JlabopatopHasi pabota Ne1. Knaccbl HeopraHMYeckux
COeVHEHNN.

Tema 2. T[lepuogmyeckas cucrema anemeHtoB [.U.
Menpgeneesa. [loHATME  3nekTpoOOTpPULATENBHOCTU U
cpoAcTBa K  9nekTpoHy. S-, p-, d-, f- anemeHThbI.
BaneHTHOCTM  3MEeMeHTOB  [MaBHbIX UM MOBOYHBLIX
nogrpynn. 14
OCHOBHble  3aKOHbl XMMWUW. 3aKOH 3KBMBANEHTHbIX
COOTHOLLIEHUN.

Tema 3. Xvmnyeckas CBsA3b. Teopust XMMUYECKUX CBA3EN.
Xvmuyeckaa cBs3b WMOHHOrMO Tuna. KoBaneHTHas CBA3b.
[eomeTpusi Monekyn N0 MeTOAY BamneHTHbIX CBSA3EN.
Mbpuaunsaums 3IIEKTPOHHbIX opbuTtanen. MeTtopa
MONEKYNsipHbIX ~ opbuTtanen. CTpoeHMe  OTOENbHbIX
MOSIEKYT C KOBAalleHTHOW CBA3bl. [eTepoaToMHble 1
monekynbl. KoopauHauMoHHble coeduHeHusi.  Teopus
KpMCTannmyeckoro nons nUraHgos. MonyyeHne 2 1 24
KOOpOMHALMOHHbIX COoeVHEeHnN MNpumeHeHne
KOOPOWHALMOHHBLIX COEAVHEHWA B pasnnyHblix 06racTsx
TEXHUKMN.

JlTabopaTopHas paboTta Ne2. KoopavHaumoHHble
coenHeHMs.

Pasgen 2. OcHOBHble 3aKOHOMEPHOCTN  XMMUNYECKUX
npoueccos

Tema 4. XumMmunyeckas TepmoamHammnka.OCHOBHbIE
3aKOHOMEPHOCTM  XMMWYECKUX MPOLEeCCOB. JHTanbnus
XUMUYECKUX  peakuuin. JHeprmsa  akTupaumum.  3akoH
lecca.Pabota xumudeckor peakumn. CTaHgapTHOe
coctostHme. CTaHaapTHbI noTeHuman [mb6ca. Ycrnosue 2 12
CaMOIMpPON3BOSIbHOIO NPOTEKAHUSA XMMUYECKOW peakLum.

Tema 5. Xumudyeckas kuHetuka. KnHeTuKa XMMUYECKUX
peakuni. 3akoH pencreyowmx  macc.  CkopocTb
XUMUYECKUX peakuun YpaBHeHue AppeHunyca 12




Tema 6. Xumunmyeckoe paBHoOBecue. YyeHue O
paBHoBecun. KoHcTaHTa paBHOBecus.  3aBMCMMOCTb
KOHCTaHTbl paBHOBECUA OT TeMnepaTtypbl.

Pazgen 3. Teopua pacteopoB

14

Tema 7. PactBopbl. [Mpouecchl pactBopeHusa. O6uume
cBovicTBa pacTtBopoB. 3akoHbl Paynd. KoHueHTpauumm
pacTBOPOB.

Tema 8. OnekTtponutuyeckass auccouunauus. KncnoTtHo-
OCHOBHble B3aumogencTeus. Huccoumaumsi KUCNOT W
ocHoBaHu. OnpegeneHne curbl KUCMAOT Mo ux dopmyre.
KoHcTtaHTa agunccoumnaummn. U30ToOHMYECKMA KO3 ULMEHT.
CunbHble  anNeKkTponuTbl.  AKTMBHOCTb, KO3 (PULMEHT
aKTUBHOCTW.

12

Tema 9. Cnabble anekTponuTbl. 3akoH pasbaBreHus
OcTtBanbaa. CTteneHb avccoumnaumn. NoHHoe
npounseedeHne Boabl. JlabopatopHass pabota Ne 3.1.
CwvnbHble 3NeKTPOonuThbI.

JTabopaTopHas pabota Ne 3.2. Cnabble anekTponuThbl.

10

Tema 10. lNpousBeneHne pacteopumocTu.llponsseneHne
pacTBOpMMOCTU. [lpMMEHEeHMEe KOHCTaHTbl paBHOBECUS
ONA  aHanmM3a XMMWYECKMX pPaBHOBECM Ha MpuMepe
WOHHbIX peakuunn.

10

Tema 11. Conu. NoHHble ypaBHeHus. 'maponua. CteneHb
rMoponu3a, KoHctaHTa rugponusa. OCHOBHble cBeAeHUsi
0 Teopuu conbBocucTem. ConbBatauums.

JTabopatopHasi pabota Ne 4. 'maponus conen.

10

Pasnen 4. OKncnNUTENbHO-BOCCTAHOBUTEMBHbIE
npeBpaLleHms

10

Tema 12. Tunbl OKUCNUTENbHO-BOCCTAHOBUTESIbHBLIX
peakumi. MexmonekynapHoe OB, BHyTpyMMORnekynsipHoe
OB, [ncnponopumoHnpoBaHue.

Tema 13. MeToabl paccTaHOBKM KO3 PULMEHTOB.
OneKTpoHHbIN 6anaHc. MeTon nonypeakumii.
OKMCnUTENBHO-BOCCTAHOBUTESbHbLIX NPEBPAaLLEHUS.

10

Pasgen 5. OnekTpoxmmmnyeckme npoLecchbl

18




Tema 14. DOnekTpoxuMmmuveckMe nmnpouecchl, obwme
3aKOHOMEPHOCTU KX npoTekaHus. 3akoHbl ®dapages.
MNoHsaTusa [JBOMHOro 3MEeKTPUYECKOro cnos [
3ANEKTPOAHOro noTeHumana. [anbBaHUYECKUA SNEMEHT.
CraHpapTHbIN BOAOPOAHBIN anekTpoa. PaboTta
ranbBaHMYeCKOro anemMeHTa.

Tema 15. TMoHATME BMNEKTPOXMMMYECKOro noTeHumana.
YpaBHeHue HepHcTa.

10

Tema 16. OnpeneneHne HanpasBreHUs OKUCIUTENbHO-
BOCCTaAHOBUTENBLHOrIO npoLecca.

12

Tema 17. OnekTtponu3. OneKTponu3 pacTBOPOB U
pacnnaesoB conen. [lpaBuna BOCCTaHOBIEHUS Ha KaTode
N OKUCINEeHUd Ha aHoAde.

10

Tema 18. OneKkTpoxMMmyeckume MnpoLEecChbl B TEXHUKE.
3awmnTHble nokpbITuSA. [poTekTopHas 3awwmta. AHOAHOoe
oKcuamupoBaHue. XvMunyeckune NCTOYHWUKM TOKa.
Bbinnaeka antomMuHus. NpoLecckl Kopposuu.

Pasgnen 6. CBolicTBa HeopraHNM4yeCckux CoeaANHEHUN

Tema 19. O6Lwasi xapaKTepucTuka Sf1EMEHTOB [TaBHbIX
noarpynn n nx coeanHeHun.

JlabopaTtopHasa pabota Ne 6. OO6wwue cBoKcTBa
mMeTarnmnos.

Tema 20. TanoreHbl M WX COEOUHEHUS. ONEeMEeHTbI
MOArpynnbl KACMOpo4a W WX BaXKHEWLUME COeAMHEHWS.
OnemeHTbl MoOArpynnbl  asoTa WM WX  BaXHenwwue
coeauHeHus.

JlTabopaTopHas pabota Ne 7. anoreHbl U UX COeaNHEHMS.
JlTabopaTopHas pabota Ne 8. Cepa n ee coeanHeHus.
JTabopaTopHasa pabota Ne 9. A30T 1 ero coeMHeHus.

10

Tema 21. OcobOeHHOCTM CTpOeHUs yrnepoga, ero
MoauMduKaumn, MpUpPOAHblIE COEOVHEHUS, TeXHUYEecKue
npoaykTel. KpemHuii, ero coeguHeHusi, MpupoaHble W
WUCKYCCTBEHHbIE  CUNUKaTbl.  ONEMEHTbl  MOArpynnbl
repmaHmsi.

JTabopaTopHas pabota Ne 10. Onoso, CBUHEL.

16

Tema 22. 3nemeHtbl | — Il rmaBHbIX noarpynn, wux
XUMUYECKME CBONCTBA N BaXKHEWLLNE COeANHEHNUS.

12

10




Tema 23. d — oanemeHTbl, 00WaaA XxapaKkTepucTuka,
0COOEHHOCTU, BaXHeWllne xumMmndeckme coeauHenus. Fe,
Co, Ni, Cr, Mn — cBoIACTBa U XUMMUYECKNE COEOMNHEHMSI.
Na6opaTopHas pa6oTa Ne 11. Xpom, MapraHeLl, Xeneso. 3 12
Wtoro B cemecTtpe (Ha kypce gns 3A0) 12 16 278
KoHcynbTaumm n npoMexytoydHasi attectaums (Ok3ameH) 5 13
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 33 291

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTtupoBaHune y4yebHbIM MnaHoM He nNpegycMOTPEeHO

5 BANJIbHO-PENTUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NMPEAYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUSA PE3YIILTATOB

6.1 NMokasaTtenun oueHUBaHUA

OBYYEHUA

Koa komneteHunn

MNokasaTtenu oueHnBaHus pe3ynbTaTtoB o6yquV|9|

ABNeHnAx

1. N3naraet 6a3oBble XMMWUYECKME 3AKOHbI U UMeeT npegcrtasneHne 0 XUMMN4YeCKnx

2. leMoHCcTprpyeT npuMmeHeHne 6a30BbIX XMMUYECKMUX 3aKOHOB K peLleHnto 3aaad

OfK-1 3. NcnonbayeT TeopeTnyeckme 3HaHMS MO XMMUKN AN peLLeHNUs NpakTU4ecknx 3agad
4. VimeeT npeacTaBneHme o CTPOEHMU aTOMOB PasfUYHbIX 3N1EMEHTOB
5. NoHMMaeT cBs3b CTPOEHMS aToMa C NPUPOSON XMMUYECKON CBA3N
1. TloHMmMaeT cCBA3b NEPUOAMYHOCTM CBOWCTB 3MEMEHTOB C  XUMUYECKMMM
CBOWCTBaMM pasnn4YHbIX COeaMHEHWUN
2. YMeeT cBf3aTb CTPOEHME BellecTBa C XMMUYECKMMW CBOMCTBaMU aTtOMOB U
MOIEKyn, a Takke C XMMWYECKUMU CBONCTBAMW Pa3NUYHbIX COEANHEHNI

OriK-2 3. MoxeT onpeaenntb BO3MOXHOCTb MNPOTEKAHUSA XUMWYECKUX peakuun npu

5. YwmeerT onpegenats NpucyTCcTBUE

3afaHHbIX TEPMOANHAMUYECKUX YCIOBMSIX, NOMb3YsCh CNPaBOYHLIMU AaHHbIMM
4. YMeeT paccunTbiBaTb CKOPOCTb NPOTEKAHUS XMMUYECKMX NMPOLECCOB

COEaVHEHUI NO Ka4eCTBEHHLIM XUMUYECKNM peakynam

Pa3fnM4HbIX  KnaccoB HeopraHn4yeckmnx

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLikana oueHnBaHuA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecenoBaHue

MucbmeHHasn pabota

5 (0TAMYHO)

Ob6yvatowwmics nokasbiBaeT
BCECTOPOHHee U rnybokoe  3HaHue
OCHOBHbIX XUMUYECKNX 3aKOHOB,

cBOOOOHO OPUEHTUPYETCA B OCHOBHbIX
MOHATUAX, TepMUHaxX W onpegeneHnsx
npu OTBETE; YCBOWM OCHOBHYIK U 3HAkoM C
OOMONHUTENBHON  NMTepaTypon;  MOXeT
06BACHUTL B3aMMOCBS3b OCHOBHbIX
XMMUYECKMX 3aKOHOB M WX 3HA4YeHue Ans
nocnegytowien npodeccnoHanbHom
OedaTenbHOCTW; MposiBNseT  TBOpPYECKMe
CMOCOOHOCTM U LUMPOKYK 3pyauuMul0 B
ncnonb3oBaHuM yyebHoro matepuana.

OOGyuvatowmiics  gemMoHcTpupyeT
NMoHMMaHWe  YCNoBUS  3ajayu,  BnageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB U (pOpMyn ONs €€ peLueHusl, 3HaHue
pasmMepHOCTEW XMMMWUYECKMX BENUYUH. YMmeeT
NPMMEHATb MaTemMaTMdeckuin annapaTt Ans
peanusaumm nraHa peLleHns 3ajaum.
Monyuun npaBumnbHbLIA OTBET W MOXET €ro
WHTEepnpeTUpoBaTh.

npasuiibHoe

4 (xopoLuo)

O6yyvarowminca nokasblBaeT [OCTaTOYHbIN
YPOBEHb 3HAHUM OCHOBHbLIX XUMWYECKUX
3aKOHOB, OPWEHTUPYETCS B  OCHOBHbIX
MOHATMAX M ONPEeAEerneHusix;  YCBOUN
OCHOBHYHO nuTeparypy; Jornyckaet
He3HaunTenbHble MOrpeLuHoCTU npu
OTBETax Ha BOMPOCHI 3K3aMeHaLMOHHOro
Guneta W [OOMONHUTENbHbIE  BOMPOCHI
npenoaasatens.

OO6yyvaommnca OeMOoHCTpUpyeT [OCTaTovyHoe
NMoHMMaHWe  YCnoBuS  3ajayu,  BnageHue
HaBblkaMy €ero aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyn AMs €€ peLlUeHusi, 3HaHue
pasmMepHocTen XUMUNYECKMX BENNYUH.
[lonyckaeT He3HauuTemnbHble MOrPELLHOCTM Mpu
NPUMEHeHNM MaTemaTM4YecKkoro annaparta ans
peanusaumu nnaHa peLleHus 3agaumn.
Monyynn npaBuWNbHLIA OTBET, HO WCMbITLIBAET




3aTpyaHeHWsl ¢ ero uHTepnpeTaumeil.

3 (yooBneTBOpUTENbHO)

O6yvatowmincs nokasbiBaeT 3HaHWS
yyebHOro marepvana B MWHUMANbHOM
obbewme; MOXeET cchopmynupoaTth | ObyvaloWNncs BHUKAET B CMbICT  YCIOBUSI

3aKOHbl XMMWMK, MOHSATUS W OMNpedeneHus, | 3aaayn, NOHMMAET NMaH ee peLUeHUsi, 0aHaKo,
HO npu 3ToMm, pgonyckas 6Gombloe | HE MOXeT B TMNOMHOW Mepe C  MOMOLLbH
KONMYECTBO HENPUHLUMNUAnbHBIX OLWMOOK; | MaTemaTMyeckoro annapata peanv3oBatb ee
3HAaKOM C  OCHOBHOM  NWUTepaTypoii; | pelleHne. 3HaeT pPasMEepHOCTU XUMUYECKUX
OOMNyCKaeT CYLECTBEHHble OWWGKM B | BEMUYMH.

OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHWUTb
X 1opj, PyKOBOACTBOM NpenofasaTens.

(HeyooBNeTBOPUTENBLHO) | CyLWECTBEHHbIE OWKNBKM 1 He  MOXeT

Obyvalowmiics He wuMeeT [OCTATOYMHOrO
YPOBHSI 3HAHUS [AWCLMMINHBLI, HE MOXET
copmynupoBatb  OCHOBHblE  3aKOHbI
XVIMUM; NIIOXO OPUEHTUPYETCH B OCHOBHbIX
MOHATMSAX W ONpPeAeneHusix; NpPakTU4Yecku
He 3HaKOM C OCHOBHOW nuTepaTypou;
2 JornyckaeT npu OTBeTe Ha 3K3aMeHe

OO6yuvalowmiics He MOXeT npoaHanuanpoBaTb
yCNoBUE 3afayu, HaMeTUTb MIaH ee peLlueHust
Mnroxo opueHTupyeTcs B XUMUYECKMX
BENUYMHAX, He BrageeT MaTeMaTU4ECKUM

CTPaHUTb UX axe o, KOBOACTBOM
yerp A Al a annapaTtomMm. OTKkas oT BbINOMHEHNS 3aaHuns

npenopaeaTens.

MonbiTka  CNWUCbIBaHWSl,  MCMOMb30BaHUS
HepaspeLlUeHHbIX TEeXHUYECKUX YCTPOMCTB
WM NoNib30BaHWe MOACKa3KoW Apyroro
Yyenoseka.

6.3 TunoBble KOHTPONbHbIE 3aAaHUsA U/UNN UHbIe MaTepuanbl, UCNONb3yeMble ANA OLeHKU pe3ynbTaToB
oby4eHus
6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n

$opMynMpoBKKU BONPOCOB

Kypc 1

OcHOBHbIe CBeZleHMs1 0 CTPOEHUM aToMa (COCTaB 1 pa3Mepbl aToma, 3apsiabl U Macchl YacTuL, aToMHas
macca, u3otonbl). PaBHOBecHe cuCTEMbI MUKpoYacTuL. ®akTopbl, BIMSIOWME HA COCTOSIHE PaBHOBECKSI.

KBaHTOBO-MexaHu4eckast Mogesnb CTpOEeHNA aToma. OcobeHHOCTM noBefeHUs MUKpo4acTtuu,.

DyHKLMA BEPOATHOCTU. BonHoBoe ypaBHeHue LpeanHrepa, ero mnanyecknii CMbICn (3NEKTPOHHas
NNOTHOCTb, OCHOBHbIE MOHATUSI O KBAHTOBbIX YMCrax, atoMHas opbutans (AO)).

KBaHTOBbIE YKcna (rnmaBHoe, NOGOYHOE, MarHUTHOE U CMMHOBOE KBAHTOBLIE Yncra). ATOMHblE opbuTanu
(dbopMbI 1 MPOCTPAHCTBEHHOE PACMONOXEHNE, NMPUYMHBI CYLLIECTBOBAHUSI pasfnNYHbIX hOpM)

PacnonoxeHne aToMHbIX opbuTanen no aHepruam. SNEKTPOHHbIE POPMYMbl U AHEPreTUYECKNe auarpaMmmel
atomos. Npasuno XyHaa, npuHumn MNaynu, npasuno KnedkoBckoro (nokasaTb Ha npumepe s-, p-, d-n f-
3MEeMEeHTOB).

Mepuoanyeckme cUCTEMbI ANIEMEHTOB, Nepuoanyeckuii 3akoH. CtpoeHne Tabnuubl MeHoeneesa. Cssb
NOMOXeHUst aNeMeHToB B cucTeMe MeHaeneesa ¢ UX XMMUYECKMMU CBOWCTBaMU (s-, p-, d-, f- anemeHThbl).

BHeLLHWN 3HepreTuyecknini ypoBeHb. BaneHTHOCTb 311EMEHTOB MaBHOM U NOGOYHOM NOArpynn (BaneHTHbIe
3NEKTPOHbI, CBSA3b BANEHTHOCTU C XMMUYECKUMM CBOMCTBaMUN arieMeHToB). MeTannmyHoCTb U1
HeMeTannM4yHOCTb CBOMCTB (3HEePrnsa MoHM3aunn 1 CPOACTBO K 3NIEKTPOHY, 9NEKTPOOTpULUaTENBHOCTD).

O6pa3soBaHue NpocTbix Monekyr. KoBaneHTHas xumuyeckasi cBasb (KXC). Tunbl Kxc (MonsipHasi, HenonsipHas,
WOHHasi, MeTasnnmyeckas). XapakTepuUCTMKN KOBaNeHTHOM XMMUYECKOIN CBSI3W (HamnpaBreHHOCTb,
HacbILLAEMOCTb, SHEpPrus, ANNHA, NOMSPHOCTD).

HanpaBneHHOCTb KOBaneHTHOW XMMUYECKON CBA3M (hopMbl NEPEKPLIBAHNA aTOMHbIX opbutanen, TMnbl
nepekpbIBaHWs: curMa-, Nu-, AenbTa- nepekpbiBaHns). OCHOBHbIE MOHATUS O MexaHn3Max nepekpbisaHus AO
(MBC n MMO).

10

MexaHnambl nepekpbiBannsa AO: meTof BaneHTHbIx cesasern (MBC). Cnocobbl nepekpbiBaHnst (0OMEHHbIN,
OOHOpHOo-akuenTopHbin (OA) n gatusHein). MMopuagnsaums AO.

11

Tunbl mbpuausauun AO: sp-, sp2-, sp3-, sp3d-, sp3d2- 1 ux cBs3b ¢ hopMamu Monekyn (npumepsl
06pa3oBaHus pasnnyHbiX opM MONeKy:n).

12

MexaHn3mbl nepekpbiBaHusa AO: meToa MonekynspHbeix opoutanen (MMO). O6wue npuHUmMnel 1 cxema
nocTtpoexus monekyn no MMO.

13

MeTon MonekynsapHbIX opbutanei: Npu4MHblI 06pa3oBaHUS CBS3bIBAIOLLEN W pa3pbIXNAIOLLE opbOuTanen,
pacnonoxeHue MO no aHeprusM. KpaTtHocTb cBasn. [MpumMepsbl o6pasosa-Husa monekyn O2 n NO.

14

MexaHuambl nepekpbiBaHmsa AO: MMO 1 MBC npeumyLlecTBa U HEAOCTaTKU Ha NpuMepe o0pa3oBaHust
monekyn O2 (aokasaTb Hanuume napamarHUTHbIX CBOMCTB), H2+ (mokasaTb BO3MOXHOCTL 06pa3oBaHus
yacTuubl), CO (nokasaTb KpaTHOCTb CBSA3UN U OO BACHUTL NMPOYHOCTL MofeKy bl). MonsapHOCTL M HEMOSSPHOCTL
monekyn (Ha npumepe MBC).




15

Tunbl B3anmogencTems Monekyn: cunel BaH-gep-Baanbca, BogopoaHas cea3sb, [1A B3anmogencrams
(NMPOYHOCTL CBA3M K paccTosiHMe Mexay Yactuuamm). CBsA3b pasfnmMyHbIX TUMOB MEXMOIIEKYIIAPHOro
B3aMMOAENCTBUA C arperatHbIM COCTOSIHMEM BeLLeCcTBa.

16

Cunbl BaH-gep-Baanbca (opueHTaLnoHHbIE, AUCNEPCUOHHbBIE, MHAYKLMOHHbBIE U CUMbl OTTankuBaHus).
"a3o00pasHble BellecTBa: 0COOEHHOCTU UX CBOWCTB, 3HEPTUS B3aMMOLAENCTBUSA YACTUL, MOHATUE “uaearnbHbIN
ras”, aganTMBHOCTb, NapumanbHoe aaerneHne. CoCTosHUE nnasmbl.

17

BooopoaHble cBsA3M (MEXMONEKYNsipHbIE, BHYTPUMONEKYNAPHbLIE, CUMMETPUYHLIE, aCUMMETPUYHbIE; 3HEPTUS
B3aMMOAENCTBUA YacTuL, 1 paccTosiHue). XKngkoctun: noHATUS “nabunbHoCTb, accoumnatbl”.
YKngkokpuctannmyeckoe CoCTosiHUE.

18

TBepaoe coCcTosiHME BELLECTBA (XapaKTep MEXMOMNEKYNAPHbIX XMMUYECKUX CBA3EN, IHEPINSI U PAcCTOSHME).
AMOpHbIe 1 KpUcTannuyeckme Bellectsa (MXx 0COGEHHOCTH 1 CBOWCTBA, UHTepBarbl TeMnepaTypHbIX
nepexonoB U TeMnepaTypbl kKuneHus). MoHaTua 6nvxHero n ganeHero nopsaka. N3otponusa n aHusoTponus
CBOWNCTB.

CTtpoeHue kpuctanna. AneMeHTapHas syerika u ee xapaktepucTuki. Kpucrannuueckas pelletka u ee
OCHOBHbIE hopMbl (hOPMbI MAIOTHENLLEN YNAKOBKM).

19

Tunbl KPUCTaNNMYECKMX PELLETOK U UX OCOBEHHOCTH.

[oHopHOo-akuenTopHble B3anmogenctems. Obpa3oBaHMe KOMMNNEKCHbIX COeAMHEHWI. MOHATUS:
“KOOpAUHALMOHHOE YUCHO, KOMMekcoobpasoBaTesb, NuraHabl, BHYTPEHHSIS U BHELLHAS cdepbl, 3apsig
KOMMekca 1 komnnekcoobpasoBaresns, KOHCTaHTa HECTONKOCTH”.

20

OCHOBHbIE NOHATUA XMMNYECKON TEPMOANHAMUKN: cucTema (BUAbI cucTeM), hasa (romoreHHas u
reteporeHHas), PYHKUUN COCTOAHMUSA, PYHKLMM NpoLecca U napaMeTpbl COCTOAHMS. QHepreTudecknin adpdekt
peakuuu, BUAbl SHEpPreTu4ecknx apEeKToB U NPUYMHBI UX BO3HUKHOBEHMS.

MoHsaTHE “yHKUNM COCTOAHMSA”, HE3aBUCUMOCTb MX OT NyTW NpoLecca, OTHOCUTENbHbIE M3MEHEHNUS OYHKLNIA
COCTOSIHMSA (Ha NpYMepe BHYTPEHHEN SHEPTUN).

21

DYHKLMA COCTOSAHNS - dHTanbnNuA. MNoHATME TennoBoro adhdekTa peakumii Npu NOCTostHHOM obbeme n
AaeneHun (BoiBog AH). | — bili 3aKOH TEPMOAMHAMUKM.

22

Tennosble 3pdeKTbl PpasfnUYHbIX TUNOB XMMUYECKUX NPEBPAaLLEHUIA: XMMNYECKON peakuumn B3anmMogencTems
NPOCTbIX BELLECTB, CMIOXKHON XMMUYECKOW peakuuun, peakuumn gasoBoro nepexoaa. lNoHaTue ctaHgapTHOro
COCTOSsIHUSA BellecTBa (TepMoaMHamMmyecKkas yCTOMYMBOCTb BELLIECTB).

23

CranpapTHasd sHTanbnusa obpasoBaHus. PacueT TennoBoro adpdpekra peakumm. 3akoH lecca.
3OK30TepMUYeCcKMe U 3HAOTEPMUYECKME NpoLecchl. Tennota cropaHnsi U TENIOTBOPHAs CMOCOOHOCTb.

24

DYHKUNS COCTOSIHUS — SHTPOMNUSA. QHTPONUS, Kak Mepa npespaLleHunst. I1-oi 3akoH TepMOANHAMUKM.
CtaHgapTHasi aHTponus o6pasoBaHus NpocTbix BewecTs (II-un 3akoH TepmognHammku).

25

OHTponus, Kak Mmepa npespaLleHns. PU3nyeckun CMbICN MOHATUSA SHTponuA. TepmoanHamuyeckas
BeposTHocTb (W). Camonpom3BOnbHOCTb NPOTEKaHWS ra3odasHbiX peakumi (3Hak aHTponum). Pacyet
N3MEeHEeHNs SHTpoNun retepodasHbIX XMMUYECKMX MPOLEeCCOB.

26

OHeprus M'mbbca n Menbmronbua. M3o6apHo-n3oTepMuieckmin noteHuman. PacyeT ctTaHaAapTHOrO 3HaYeHNs
3Heprumn M'mbbca xummdeckon peakumm. 3aBUCMMOCTb 3Heprum Mnb6ca oT TemnepaTtypsbl: ypaBHeHue 'mbbca.

27

YpaBHeHue 'Mbbca. YcrnoBmsi camonpon3BOSibHOMO NPOTEKAHNSI 3K30TEPMUYECKUX U SHA0TEPMUNYECKUX
npoueccoB. PacyeT 3Ha4yeHUs aHeprimn Mbbca XMMMUYECKo peakumu.

28

XuMuyeckasi KuHeTuka. MoHsAT1E CKOPOCTU NPSIMO M 0BpPaTHON XMMUYECKUX peakLmin (CPeaHss 1 MIHOBEHHas
CKOPOCTb). ®aKTopbl, BIMSIOLLME HA CKOPOCTb XMMUYECKMX peak-LUuin. CKOPOCTb FOMOTEHHbIX U reTEPOTreHHbIX
XMMWUYECKMX MPOLLECCOB.

29

BnusHne KOHUEHTpauun peareHToB Ha CKOPOCTb NPOTEKAHNA XUMNYECKUNX peaKU,VIlZ. 3akoH p,eﬁcnayrow.mx
mMacc. MOJ'IeKyJ'IFlpHOCTb N NOPSAOK XMMUYECKOWN peakLuu.

30

BnusaHne Temnepatypbl Ha CKOPOCTb XMMUYECKOW peakumm. Smnupunyeckuin 3akoH BaHT Nodda.
TemnepaTypHbIN KO3 PULMEHT.

31

KoHcTaHTa ckopocTu, ee dmnamyecknin cmbicr. 3akoH pacnpegenenus Makceenna-bonbumana (4icno
aKTMBHbIX B3aUMOOENCTBMI YacTul (z a), BNMsSIHWE TeMnepaTypbl HA YMCIO aKTUBHbIX B3aUMOLENCTBUI).

32

YpaBHeHue AppeHuyca. MNoctosHHaa AppeHunyca. [NoHaTre “ctepuyeckuin aktop” (npumep BAUSHUSA
CTepuYeckoro haktopa Ha BEPOATHOCTb MPOTEKAHUS XMMUYECKMX PeaKuuii).

33

OHeprus akTnBaumm, ee puamdeckuin cmbicn. NepexonHbin kKOMNNeEKe. PacyeTt saHepruu akTneaumm no
N3BECTHbIM 3HAYEeHNSIM KOHCTaHT CKOpPOCTel Npu 3aaHHbIX TeMnepartypax (3HadeHUs aHepru akTmeawum
pasnn4YHbIX MPOLLECCOB).

34

MoHaTme o Katanusartopax. MexaHnam gencreus Katanmn3aTtoposB. Bnnanwne Katanumsartopa Ha BEJTMYNHY
JHeprmmn aktmBauuu.

35

Xumunyeckoe paBHoBecue. CKOpOCTb 06paTUMon xuMmdeckon peakummn. KoHctaHTa paBHoBecus razodasHblx,
reTeporeHHbIX 1 rOMOreHHbIX NpoLeccoB. Bo3MOXHbIe 3Ha4YeHUS KOH-CTaHT paBHOBECUSA U YCIOBUS
0BpaTMMOCTN XUMUYECKNX peaKkLni.

36

an/IHLl,I/II'I Jle-lWaTenbe. Bnnsaxne KOHUEeHTpauun, naBneHna n obbema Ha paBHOBeCHUEe XMMNYECKNX
npoLeccoB. Ycnosus cMmeLleHnsa paBHOBECHA.

37

BrnusiHne Temnepatypbl Ha paBHOBECHE XMMUYECKUX NpoLeccoB. CTepnyeckmint pakTop 1 ero CBs3b C
3HTPONNEN N TEPMOANHAMUYECKON BEPOSATHOCTBIO.

38

PactBopbl. Knaccudmkaunsa cmecen Bewects. [ncnepcHble CMCTEMBbI U UCTUHHBIE pacTBOPbI. [oHATME
KONMOUOHbIX CUCTEM U naeanbHbIX PACTBOPOB. XapaKTEPUCTUKN XNOKUX PaCTBO-POB.




XapaKTepuUCTUKM XKUOKUX pacTBOPOB (KOHLEHTpaLuMs: cnocobbl BbIpaXKeHUs; paCTBOPUMOCTb, NOHATUS:

39 HacblLLEeHHbIe, NepecbILeHHbIe N HEHACbILLEHHbIE PacTBOPbI).

40 [aBneHune HachbIWeHHOro napa, 3akoH Payns; Temnepatypa KuneHus.

41 TemnepaTypa 3amMmep3aHus; 0CMOC, OCMOTUYECKOE AaBneHune.

42 Mpouecchl pacTBOpeHUs (CTagmm pacTBOpPEHNUs ). AHepreTrka npoLecca pacTBOPEHUS. ANEKTPONUTLI U
HeanekTponuTbl. CTeneHb anccoumaumn. CunbHble 1 cnabble aNeKkTponuTbl; NpuMepsl.

43 CreneHb anccoumaumm (MOHATUSA CUMbHBIX U criabblx 3NekTponuToB). CUMbHbIE 3NEKTPONUTLI (MPpUMEpHI).
AKTUBHOCTb, KO3 ULMEHT aKTUBHOCTU, MOHHASA Cuna pacTeopa.

44 Cnabble anektponuTel (Mpumepsbl). KoHcTaHTa guccounaumu. 3akoH pa3dasneHusa Octeanbaa. Pacuet
KOHLEHTpaLM1 MOHOB BOAOPOAA U MMAPOKCUIbHBIX rpynn.

45 MoHHoe npoussegeHne Boabl. KWCNOTHOCTb BOAHLIX pacTBOPOB anekTponutos (pH — cpefbl; pacyeT 3HavyeHumn
pH).

46 HacblweHHble pacTBOpbI ManopacTBOPUMbIX COeauHeHWi. Npon3seaerHne pPacTBOPUMOCTA. Ycnosus
pactBopuMocTU. PacdeT npegena pacTBOPUMOCTU ManopacTBOPMMBbIX Conen ua aHadeHun MNP.

47 M'oponus (MoHHO-06MeHHbIe peakuun). Tunel rMaponu3a. KoHcTaHTa rmaponusa, ee CBsA3b C KOHCTaHTaMu
KMCNOTHOCTM U OCHOBHOCTH, CTeneHb rmaponusa. OnpeaeneHne KMCnoTHO-CTU cpeabl Npu rmaponmse.
MoHATUSA 06 OKMCRIMTENbHO-BOCCTAHOBUTENBHbIX NpoLeccax. BaneHTHOCTb 1 cTeneHb OKUC-NeHns (nokasaTb

48 Ha npuMepe a3oTHOWM KUCOTbl). TUNNYHbIE OKUCITUTENW U BOCCTAHOBUTE-IN: MPOLIECCHI Nepeaayn
3MNEeKTPOHOB.

Tunbl OKUCAUTENBHO-BOCCTAHOBUTENBHBIX PEAKLMIA: MEXMOMNEKYNAPHbIE, BHYTPUMONEKYNSPHbIE,

49 ANCNPONOPLMOHNPOBAHNS (MPUMEpPLI MEXMOSEKYNAPHBLIX PeaKkLMii C pacCTaHOBKON KO3hduMLMeHTOB
MeToAO0M rnonypeakLumin).

50 BHyTpVIMOJ'IevaJ'IFlprIe OB peakunn (npuBecTn 3 NpMMepa ¢ paccTaHOBKOW KO3(PHULMEHTOB METOA0M
nonypeakumn).

51 OB peakumn ACnponopLUMOHMPOBaHNS (npmBecTn 3 npumepa ¢ paccTaHOBKOW KO3PULIMEHTOB METOLOM
nonypeakumm).

52 TunuyHble okucnutenu (npumepbl OBP ¢ pacctaHoBKon KO3 ULMEHTOB METOAOM NONypeaKkLumi).

53 TunuyHble BoccTaHoBuTenu (Npumepbl OBP ¢ paccTaHOBKOW KO3(MULNEHTOB METOAOM MNOSypeaKkLmi).

54 BelecTBa, o@nap,arou.me OKVICﬂVITeJ'IbHO-BOCCTaHOBMTeuﬂbHOl7I OBONCTBEHHOCTLIO (Npumepbl OBP ¢
paccTaHOBKOW KO3(PULNEHTOB METOAOM MOfypeakLmi).

55 SJ'IevKTpOXI/IMVNeCKVIe npoLecchbl, 0bLIMe 3akOHOMEPHOCTM UX NpoTekaHus. 3akoHbl ®apages. MoHATuA
OBOWHOrO 3NeKTPUYECKOro Crost 1 3NeKTPpoaHOro noTeHumana.

56 ["anbBaHWYECKUI ANEMEHT (CXeMa C IMNEeKTPONUTUYECKUM KtodeM U MeMBpaHon, aHoaHas 1 katogHas
peakuun).

57 3[C ranbBaHn4eckoro anemeHTa. BeiBog ypaBHeHusa HepHcta (pacyet 3C 1 anekTpoaHoro noteHuyuana).

58 CtaHgapTHbIM BOAOPOAHBIN anekTpod. CTaH4apTHbIN 3neKTpoaHbIn noteHuuan n 34C. SnekTpoxmMMmmnyeckui
PS4 CTaHAAPTHBIX 3MEKTPOAHBLIX MOTEHLIMAOB.

Tunbl ranbBaHNYECKMX 3N1EMEHTOB. PacTBoOpMMbIe U UHEPTHBIE 3NEKTPOAb!. [MoHATUE 06 aNEeKTPOXUMUYECKOM

59 noteHumane. PacyeT noTeHUnanoB ranbBaHU4Yeckoro anemeHta n 34C ¢ y4eToM KMCIOTHOCTU cpeabl.
OnpepgeneHne HanpaBneHus NpoTeKkaHWsa OKUCIINTENbHO-BOCCTAHOBUTENbHBIX PeaKLni.

Anektponua. ObLme npasuna NPoTekaHNs OKUCINTENBHO-BOCCTAaHOBUTENbHBLIX MPOLECCOB NPY SMeKTponuse.

60 OneKTponM3 pacnnaBoB CONen U KOHLEHTPUPOBAHHbBIX PACTBOPOB KUCIOT U LLeNoYen. QnekTponus
pacTBOpOB. AHOZHbIE U KaTOAHbIE pPeaKL .

61 SJ'IeKTpOXl:IMVILIeCKaH KOppo3usl B Cpefe BNaXHOoro rasa. QNeKkTpoxXxMMmyeckas Kopposus B cpee npoBogsLLmx
XUAKOCTEN.

62 Kopposus metannos. Metogpl 3awmTbl METANMOB OT KOPPO3UU (XMMUYECKME U INTEKTPOXU-MUYECKUNE, obLme
noHATKA). ManbBaHOCTErNs, NPOTEKTOPHAs! 3auTa.

63 AnekTpoxummyeckas 06paboTka meTannoB (MPoLECC BbIMMaBKku). XMMUYECKME UCTOYHUKN TOKa (KUCIOTHBIE 1
LLIeNTOYHbIE aKKyMYMSTOpbI).

64 OO0was xapakTepnCTMKa ANIEMEHTOB MaBHbIX NOATPYMNM U UX COEANHEHUN. S- anemeHTbl (anemeHTsl | n
rnaeHbIX NOArpPynm).

65 LLenoyHblie metannbl. LLenoyHoseMenbHble MeTan bl

66 P- anemeHTbl (anemeHThl 1l - VIII nogrpynn, nonoxeHune B Tabnuue MeHaeneesa, obwasa xapakrepuctumka).

67 AnemenTol Il -A rnaBHoOM nogrpynnbl (XMMUYECKME CBOWCTBA U CTPOeHME Bopa 1 antoMmnHKS).

68 OnemenTbl IV - A rmaBHom nogrpynnel (06LLan xapakTepucTnka u CBOMCTBa). XMMUYecKkne CBOMCTBA yrnepoaa
N KPEMHUSI.

69 OcobeHHocTU cTpoeHus yrnepoaa. CTpykTypa anmasa, rpacduTa, kapbuHa lMpupogHblie coeguHeHus
yrnepoga.

70 ActanbToBble NOpoAbl, NPUPOAHBINA U MOMYTHbINA ra3 KAMEHHbIN Yrofib. TeXHUYeckue nNpoayKTbl Ha OCHOBE
yrnepoaa (4epHble yrnu).

71 OCO0BEHHOCTU CTPOEHMUS KPEMHUS U ero okcuaa. MNpupoaHble coeanHeHNst KPeMHUS U ero Mmoaudukaumn

(NpypoaHble okeuabl KPEMHUS, MPUPOAHLIE CUNUKaTbI). VICKyCCTBEHHbIE CUnuUKaThbl (CTekna).




OneMeHTbl NOArpynMbl repManms (obLlas xapakTepucTka U UCrofib30BaHWe CoeauHEeHNIn repMaHusi, 0nosa u

72
CBUHLA).

73 OnemeHTbl V - A rmaBHoi nogrpynnsl (06wasa xapakrepmucTmka n 0cobeHHOCTM CBONCTB). A30T U ero
COeANHEHMNS (XMMUYECKMe CBOMCTBA a3oTa).

74 AmMMumak. Peakumm npucoegumHeHus1, 3aMmeLLeHns, KOMNIEKCO0Opa3oBaHUs, OKUCTTUTENbHO-
BOCCTaHOBUTEIbHbIE PEaKLUN.

75 M'MaopasvH 1 rmgpokcunammH (peakummn 3aMmeLLeHns, KOMMnIekcoobpaszoBaHusi, OKUCIMTENbHO-
BOCCTaHOBUTESbHbIE).

76 Oxkcunapl a3oTa (CTpoeHne MoneKyn OKCUAoB, XapakTepUCTUKN U XMMUYECKne CBOWCTBA, NomnyYyeHne B
NPOMBILLIIEHHOCTU, B NTAabOpaTOPHBIX YCNOBUSAX).

77 AsoTcoaepKaliue KUCnoTbl — a30TUCTOBOAOPOAHAs!, a30TUCTas, a30THas (CTPOEHUE U XapaKTEPUCTUKM U
XUMUYECKME CBONCTBA).

78 Conu a3oTHOM KUCMOTbI, CONM aMMOHUS (MPUMEHEHNE, peakLnn PasnoXXeHns ).

79 docchop 1 ero coeanHeHns (0COBEHHOCTN CTPOEHMS 1 MOAMMMKALIMM, MPOU3BOACTBO CMMYEK).

80 CoeanHeHunsa docdopa: okeuapl, cynbgpuabl q)oc<1)(3pa, dochuapl, ranoreHaHmagpunabl. PocopHble
KMCNOTbI: OPTO-, METa- U MMPO- , X CTPOEHWE N CBONCTBA.

81 Conu hochopHbIX KNCNOT, UX CBOMCTBA U NpUMeHeHne (peakummn rugponusa). Conm nonmdocdopHbIX KUCHOT
(npumeHeHwue).
docopHble kKUCHOThI: hoccopuctasd, docdopHoBaTUCTas!, NONNGPOCHOpPHbIE KUCHOThI, UX CTPOEHME U

82 cBoncTtBa. HagdocdopHslie kncnoTbl: MoHoMepokco-ocdopHas KUCroTa, nepokcogudocgopHas kucnota
(ocoBeHHOCTUN CTPOEeHMS, NONyYeHne U NPUMEHEHNE).

83 MbIWwbSAK, cypbMa, BUCMYT (XapaKTEPUCTUKK, NPUMEHEHNE U XMMWYECKUE CBOWCTBA).

84 OnemeHTbl VI - A rmaBHoM nogrpynnel, obLas xapakTepucTuka u XMMmn4eckne CBOMCTBA, NpUMEHeHne (CeneH,
TENnyp Y NOsIOHUNR).

85 Kucnopopg u ero coeanHeHns. Boga u nepokenp Bogopoaa. (030H, Bofa: CTPOEeHNe, XMMUYECK1e CBOWCTBA,
NpUPOAHbIE NCTOYHUKM).

86 Cepa n ee coeagnHeHnsi. Okcnabl cepbl (0COGEHHOCTUN CTPOEHMS, MPUMEHEHNE N XMMUYECKNEe CBOWCTBA).

87 Kucnotbl (cepoBoaopoa 1 ero BoAHbIE pacTBOPbI, MPUMEHEHME, CTPOEHNE, XMMU4eckne caorctaa). Conu
CepoBOAOPOAHON KUCIOThI: OCHOBHbIE , aM(OTEPHbIE, KUCNOTHbIE (TMOKUCIIOThI), MAPOnn3 cynbuaos.

88 Cynbdugel, cepoyrnepog, nonucynbsduasl. CepHucTas n cepHas KACNOThl (CTpOeHue, nonyyeHue un
NPUMEHEHNE, XUMUYECKNE CBOWCTBA, COMNUN UX XMMUYECKME CBONCTBA U NPUMEHEHNE).

89 MonucepHble, TMOCEPHBIE U MEPOKCOCEPHBIE KACMOThI, UX CTPOEHNE, XMMUYECKNE CBOWCTBA, NMPYMEHEHME U
nony4eHve.
AnemeHTbl VII - A rmaBHoi nogrpynnbl MPOYHOCTE ABYXaTOMHbIX MOJIEKYIT U UX BOOAOPOAHLIX COEAMHEHUN,

90 0COBEHHOCTUN CTPOEHMSI MOMEKYN ranoreHoB (00Las XxapakTepucTuka, CTpOEHUe N XMMUYeCcKMe CBONCTBA).
®dTOp 1 ero coeanHerusi. dTopug Bogopoaa.
Xnop, 6pom, nopa, ranoreHoBoAopoabl. XMMU4YecKkne CBOMCTBa (OKUCIIUTENbHO-BOCCTAHOBUTENbHAS

91 aKTMBHOCTbL). OKUCNUTENbHbIE CBOMCTBA rafioreHoB, Nony4YeHne ranoreHoB. lanoreHoBo4OpOAbI 1 UX COMU.
KncnoTtHble 1 BOCCTaHOBUTENbHbIE CBOMCTBA.

92 Okengpl xnopa. CtpoeHus okcmaos xnopa (1) u (IV), peakuun gnucnponopunmoHMpoBaHns (CTPOEHNE XNOopUT-
XJopaT- MOHOB), CBONCTBA.

93 KucnopogHble KMCNoTbl Xopa, KUCIOTHAs U OKUCIUTENbHAst aKTMBHOCTb KUCIOT (peakumm pasnoXeHusl).

04 Conu ranoreHK1cnopoaHbIX KUCIOT (peakummn pasnoxeHusl, npuMeHeHne conewn). Anementsl VI - A
noarpynmbl.
Xnmunsa nepexofHbix anemeHToB. O6wme ceonctea d- aieMeHTOB (aTOMHbLIN pagnyc d- 3aNeMeHTOB).

95 OnemeHTbl NOArpYNMbl CKaHAUS XapakTepUCTUKA, MPUMEHEHUE B MPOMbILLIIEHHOCTU, XMMUYECKNE
CoeaUHeHUS.
OnemeHTbl NOArpynnbl TUTaHa, Ux 06LLas XxapakTepucTvka, NPUMEHEHE B NPOMBILLNEHHOCTU. XUMUYECKMe

9% coeuHeHnsl, 0COBEHHOCTM NONyYeHUs peaKMX ANeMeHTOB, COMNv NONMBaNeHTHbIX MeTanmnoB (rmaponms).
3nemeHTbl NoArpynnbl BaHaaus. OnpegeneHne XMMMYecKkoro coctaBa CrninaBoB pefKo3eMerbHbIX 3N1EMEHTOB
(cnocobbl nepeBoa MeTarnoB B MOHBI).
3nemeHTbl NOArpynnbl Xpoma obLLas xapakTepucTmka, XMMUYEeCKne CBOMCTBA XpoOMa 1 €ro CoOeaUHEHUN

97 (monubaeH, Bonbgpam, 0COBEHHOCTU UX XUMNYECKUX coeanHeHnn). OKcuabl U KUCNOTbI XpoMa. Xpom,
monnbaeH, Bonbdpam NpUMeHeHne B NPOMbILLNIEHHOCTU, CNaBbl HA UX OCHOBE.

08 XpoMm 1 ero coefiMHeHUs, Kak OKUCIUTENN B XMMNYECKUX peakumnsax (coctaB XpomoBor cmecu). Conum
ONXPOMOBOM U XPOMOBOW KUCMOT, OCOOEHHOCTUN NX MOBEAEHUS B LLEMNMOYHONM U KUCION cpeaax.

99 OnemeHTbl NOArpynnbl MapraHua obLiasi xapakTepucTunka, NPUMEHEHNE B MPOMBbILLIIEHHOCTU, XUMUYECKNE
COeANHEHMS (TEXHELIN, PEHUIA, OCODEHHOCTUN NX XUMUYECKNX COEOUHEHNIA).
MapraHeL 1 ero coeanHeHNs1, Kak OKUCIIUTENM B XMMUYECKUX peakumaX (peakums pasnoxeHus nepMaHraHara

100 |kanusa). Conu MapraHLoBON N MapraHUOBMUCTON KNCNOT, 0OCOBEHHOCTM UX NOBEAEHMUS B LLENOYHON U KACION
cpepax.

101 MapraHeL, ero okcuabl, OCHOBaHUS, KUCNOTbI 1 conu. lNpumeHeHne MapraHua v ero CoeanHEHU B TEXHUKE

crnnaBbl Ha UX OCHOBeE.




OnewmeHTol VI - B nogrpynnel. Cemeiictso xenesa. lNnatnHoBblie meTannel. ObLas xapakTepucTuka

102 | anemMeHTOB (3MEKTPOHHOE CTPOEHNE). DNeMEHTLI ceMelncTBa Xenesa. ObLasa xapakTepmcTika afiEMEHTOB
xenesa, kobanbTa, HUKeNs (3NEKTPOHHOE CTPOEHUE).

103 XumMmnyeckune CBOMCTBaA Xenesa. Baanmogencreme ¢ KUCNIOTamMu U LenoYamu, NpoLecc pXXaBreHus xenesa.
Ctanu n YyryHbl. XuMru3m NpoLecca BbIMMaBKu.
Oxcugbl v rugpokerabl xenesa. Cynbdpuabl. Xummnyeckme caorctea. Conu xenesa Il v lll. Peakunm Ha MOHBI

104 |xenesa. [NonyyeHne KOMNEKCHBIX conen xenesa. [NpumeHeHne coeamHeHnn xenesa n ero buonormyeckoe
3Ha4yeHue.
MnatuHoBbLIE MeTannbl (XMMUYECK1e CBOMCTBA U NpuMeHeHne). AnemeHThl | - b nogrpynnel. Meab, ee

105 |xmMmuyeckme CBOMCTBA, MPMMEHEHWE (CNMnaBbl HAa OCHOBE Meaw), NPUPOAHbIE COeAUHEHNs. dnemMeHTsl | - b
nogrpynnbl. Cepebpo, 301070 (XMMMYECKME CBONCTBA, NPUMEHEHWE, NPUPOAHLIE COEQUHEHNST).

106 AnemenTol Il - B noarpynnel. LIMHK, kagMuin pTyTb (XMMMUYECKME CBONCTBA, NPUMEHEHWE, NPUPOAHBLIE

coeuHeHuns).




6.3.2 TunoBble TecTOBble 3a4aHUA

He npegycmoTtpeHo
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuUsA (3agayuun, Kenchbl)

CewmecTp 1.

1. OnemeHT HaxoauTcs B 4eTBepToM nepuoge, VA rpynne. Onpegenute nopsiakoOBbIA HOMEP 3MneMeHTa U
COCTaBbTE O3NEKTPOHHYK popmyny ero atoma. K KakoMy CeMENCTBY 3NEeMEHTOB OH oOTHocuTcs? HasoBuTte ero
3MNeKTPOHHbIE aHanoru.

2. [Hokaxute, uyto Ang anemeHToB |IA rpynnbl nepuoanyveckn MOBTOPSETCA 3NEKTPOHHas KoHdurypaums
BaneHTHbIX YPOBHEN.

3. O6bsCHUTE CTPOEHME MOSEKYNbl aMMMaka Ha OCHOBE MeToAa BarieHTHbIX CBA3EN

4. PaccuntainTe n3MeHeHue sHTanbnuu B peakumm ropeHns ceposogopopa H2S(r.)+ 1202 = H20(k.) + SO2(r.),
€Cnn M3BECTHO, YTO CTaHAapTHble TennoTbl obpasoBaHus BewectB ansa H2S(r.), H20(xk.) mn SO2(r.) paBHbI
cootBeTcTBeHHO 20,17 «k[bk/monb, 286,0 kx/monb, 297,0 kx/mMonb. 3anuwute TEepPMOXMMUYECKOE YpaBHEHUE
peakuunn. OnpegenuTe TUN peakuun: 3K30- UNN IHAOTEPMUYECKaS.

5. Paccuutarite nameHeHue cBoboaHoln aHeprum 'mbbca B peakummn ropeHusi ceposogopogda H2S(r.)+ 1402 =
H20(xk.) + SO2(r.), ecnu n3BeCcTHO, 4YTO M3MeHeHus cBobogHon aHeprun mbbca obpasoBaHusa Bewects ana H2S(r.),
H20(k.) n SO2(r.) paBHbl cooTtBeTcTBeHHO 33,8 k[bx/monb, 237,24 «k[x/monb, 300,2 kx/monb. Onpegenute
BO3MOXXHOCTb CaMOMNPOU3BOSIbHOMO NPOTEKAHNSA AAaHHOW peakunn Npu CTaHAapTHbIX YCIOBUSIX.

6. KakoBa ckopocTb peakumun npespaweHuss N204 =>2N0O2, npu 1270C n gasnexnum 480 mm pt.cT., ecnm kO =
1,9-10 B ctenenu 11 c-1, EA = 82 k[x/Monb.

7. Bo cKONMbKO pa3 HYXHO YMEHbLUMTb KOHUEeHTpauuio okcuga asota (II) B peakumm: 2NO + O2(Bo3gyx) =>
2NO2, 4yTo6bI CKOPOCTb PeakuMn yMeHblumnach B 2 pasa (H.y.).

8. BblYMCnUTbL HavanbHble KOHLUEHTpauuu MOMEKynspHoro xmnopa um okcuga yrnepoga (Il), a Takke KOHCTaHTy
paBHOBECUSsl, €CNN paBHOBeCHble KoHueHTpaumu: [CI2] = 0,3 monb/n; [CO] = 0,2 monb/n; [COCI2] = 1,5 monb/n.
CO + CI2 =>COCI2.

9. Kakue macchbl Hy>HO B3ATb €0KOro Kanu u BoAbl, YTobbl NpurotoBuTh 75 N 12%-HOro pacrteopa € NMOTHOCTLHO
= 1,1 r/mn. Onpegennte ero MonsiPHyI0 KOHLEHTPaLMIO.

10. Onpegenutb, 4Yemy paBHbl MOHHasA cuna pacTtBopa U akTmBHocTb uoHoB B 0,08M pacteope CaCl2,
cogepxauiem, kpome Toro, 0,06M HCI.

11. BblMucnnTb KoHUeHTpauuto mnoHoB [H+] u cteneHb guccouuwaumm 0,1 M pactBopa rmgpokcuga amMMOHUS,
KOHCTaHTa amccoumauumn kotoporo K[ = 1,75-10 B ctenenmn -5 npu (25 °C).

12. Bblumcnutb pacteopumocts CaSO4. Bo ckonbko pa3 yeenuuutca pactBopumoctb CaSO4  nocne
nobasneHus k 1 n HacblweHHoro pacteopa 0,01 monb K2S047?

13. HanncaTb ypaBHeHMs rmaponusa, KadecTBeHHO onpeaenuTb pH pacTtBopa u onpegenuTb TUN rMaponusa Ha
npumepe conen ZnCl2, K2SO3 n Cr2S3.

14. PaccumTatb pH, kOHCTaHTYy 1 cTeneHb rmgponu3a 0,1 M pacteopa AgNO3.

15. CocTaBuTb 0.B.p., paccTaBUTb KO3IPULNEHTHI METOLOM MOMypPEaKLUiA:

Nal + H2SO4(koHu.) — 12 + SO2 + ...

K2Cr207 + NaCl + H2S0O4 — CI2 + ...

KMnO4 + KNO2 + H20 — KNO3 + ...

KMnO4 + HI + H2SO4 — 12 +MnSO4 + ...

MnO2 + KBr + H2SO4 — Br2 +MnSO4 + ...

KMnO4 + K28 + H2S04 — S +MnSO4 + ...

KMnO4 + H2S + H2SO4 — S +MnSO4 + ...

KMnO4 + H2C204 + H2S04 — CO2 +MnSO4 + ...

. MnO2 + Na2CO3 + H2S04 — Na2S206 +MnSO4 + ...

CewmecTp 2.

1. Paccuutate 3O[C cTaHOapTHOrO MEOHO-LMHKOBOrO ranbBaHW4Yeckoro anemeHTa. CocTaBuTb Cxemy
ranbBaHWYeCcKOro 3nemMeHTa, HanucaTb YpaBHEHWs peakuui, nNpoTeKawwuxX Ha KaToge W aHode WM CyMMapHoe
ypaBHeHVe 3TMX NPOLLeCCOoB.

2. MOXHO N nepMaHraHaT-MOHOM OKUCIUTb MMaTvHY B KACMOW Cpefe Npu CTaHOapTHbIX YCIOBUSIX.

3. HanucaTb ypaBHeHMs  peakuui, COOTBETCTBYIOLIME  MpeanoxeHHbIM  nepexogjam. PaccraButb
KoadbmumMeHThl. [JaTb HasBaHWsi MOSyYeHHbIM BELLEeCTBaM U ykasaTb KiacCbl HEOPraHUYeCcKUX COeOUHEHWR, K KOTOPbIM
OHM OTHOCATCA. Harnucatb Ans  OKUCNUTENbHO-BOCCTAHOBUTENbHBLIX PEaKUMM — TMOMypeakumMm OKUCIEHUs W
BOCCTaHOBMNEHMWS, ANS peakuuin, npoTekalwmnx 6e3 n3aMeHeHUss cTeneHen OKUCMEHUS, — MOSHbIe U COKPaLLEHHbIE MOHHO
-MOneKynsipHble YpaBHEHUS:

FeS => FeClI2 => Fe => Fe(NO3)3 => Fe(OH)3 => Fe203.

CrCI3 => Cr(OH)3 => Cr2(S04)3 =>Cr => Cr203 => NaCrO2

MnO2 => MnS0O4 => Mn => Mn203 => Mn => MnCI2.

S => S02 => S03 => H2S04 => K2S04 => BaS04.

HCIl => MnCI2 => CI2 => HCIO => NaCIlO => NaCIO.

P => P205 => H3P0O4 => Na2HPO4 => Na3P0O4 => Ca3(P0O4)2.

N205 => HNO3 => C

CoOoNoOR~wWN =



6.4 MeToguyeckue MmaTepuansbl, onpegensirowme npouleaypbl OLLEHUBAaHUA pe3yNnbTaToB 0by4yeHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMeXXyTo4HOM atrectaumm u nopAaAoK NMKBMAALMN akageMnyeckon
3a[0MmKeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOW aTTecTaumm No AUCUUNIINHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

6.4.3 OcobeHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauum No AUCLUINIINHE

* B Te4yeHne y4yebHOro roga BbIMNOMHATCA ABE KOHTPOmbHblE paboTbl (MO O4HOM B ceMecTpe)

* BoamMoxHocTb nonb3oBatbcs [lepuoguyeckon Tabnuuen asnemeHToB [. WN. MeHgeneesa, cCnpaBOYHbIMU
Tabnuuamm  pacTBOPUMOCTM, KOHCTaHT Auccoumaumm crabbiX 3NEeKTPonMTOB, MNPOM3BEAEHUIA  PACTBOPUMOCTH,
CTaHOapPTHbIX ANEKTPOAHbIX NOTEHUMANOB, CTaH4APTHLIX TEPMOAUHAMUYECKUX BENNYMH, KarbKyNATOPOM.

* Bpema Ha NoAroToBky oTBeTa Ha aK3amMeHe 45 MUHYT.

7. YHEBHO-METOAU4YECKOE U NUH®POPMALIMOHHOE OBECIMNEYEHME OAUCLUUNITTIUHDI
7.1 YuebHasa nutepartypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspgaHus | Ccblnika
7.1.1 OcHOBHas y4yeOHasa nutepaTtypa
Mpecc N. A. OcHoBbl 06LLEN XMMUK CankT-NeTepbypr: 2017 http://www.iprbooksh
XUMN3OAT op.ru/67353.html
OeynunyaHckaa H. H.,|O6was wn HeopraHnyeckas https://ibooks.ru/rea
Epmonaesa B. . xumnst : yyebHoe nocobme| Mocksa: MITY um. H.O. 2018 ding.php?
ONs TeXHUYECKMX BY30B BaymaHa short=1&productid=
364010
Ckopuk, H. A., | HeopraHmnyeckas Xumusa: | Tomck: N3gaTenbckui http://www.iprbooksh
Bopuro, J1. M., | nabopaTopHble, [Jdom Tomckoro 2018 op.ru/109047.html
KopoTtyeHko, H. M. ceMmnHapckme n rocyaapcTBeHHOro
npaktuyeckue saHatus. T.1 yHUBEpcuTeTa
Ckopuik, H. A., | Heopranunyeckas xumua: | Tomck: N3patenbckuin http://www.iprbooksh
Bopuro, Jl. M., | nabopaTopHble, [Jdom Tomckoro 2018 op.ru/109048.html
KopoT4yeHko, H. M. cemMuHapckme " rocyaapCcTBeHHOro
npakTuyeckue 3aHatus. T.2 yHUBEpcUTeTa
UukaHoBa, E. C.,|Obwas wu HeopraHumyeckas OMck: MagaTenseTso https://www.iprbooks
[onoBaHoBa, O. A. XUMUA OMCcKOro 2021 hop.ru/120309.htmi
rocyapCTBEHHOro
yHMBepcuTeTa
7.1.2 lononHuTenbHasa y4ebHaa nutepartypa
A. 0. Baxpywes, W.|3awwuta MeTannos OoT| M-BO HayKu 1 BbICLLEIO http://nizrp.narod.ru/
C. Mwuxannosa, T. Jl.|koppo3sun: MNpakTukym obpasoBaHusa PP, C.- metod/kafobshineor
JNlykanuHa,  JI. T MeTepb. roc. yH-T Npom. gh/1709252282.pdf
Appaiiesa TEXHOMOMNI 1 An3aiiHa, 2024
BbICLU. LK. TEXHONOMK 1
3HepreTukn. — CaHkT-
MeTepbypr: BLUT3
cneryntn
T. J1. JlykaHuna, J1. 1. |O6wasa wu HeopraHuyeckas https://nizrp.narod.ru
Appawea XUMms. OcHoBHble /metod/kafobshineor
3aKOHOMEPHOCTU gh/1715887055.pdf
XUMUYECKNX npoLeccoB.
OkucnurenbsHo-
BOCCTAHOBUTEMBHAIE Cne.: BWTS Crieryntg 2024
npeBpaLleHus. OcHoBbl
3NEeKTPOXUMMUMK: yyebHoe
nocobve. — 4-oe u3g., gon.
n ucnp
JI.N. Apgawesa, A.FO. |HeopraHuyeckas XUMUst | M-BO HayKu U BbICLLErO http://nizrp.narod.ru/
BaxpyLues, TJI.|[Teket] : metoandeckne | o6pasosaHust, BLUTI metod/kafobshineor
JlykaHuHa yKkasaHua K  BblnonHeHuto |  CM6IYNATAO. — 4 naa., 2019 gh/1569419150.pdf
WHOUBMAYaNbHLIX 3a4aHnN ucnp. n gon. — CI16.:
BWTS CNerynTa




T. J1. JlykaHuHa, J1. T1.|O0was un HeopraHuyeckas http://nizrp.narod.ru/
Appawesa, A. [O.|xummnsa. Obwaa xummus B| M-BO Hayku U BbICLLEO metod/kafobshineor
BaxpyLueB KOMMMEKCHON  XMMUYeckon | obpasoBaHus PO, C.- gh/131.pdf
nepepaboTke ApeBecuHsbl. | eTepb. roc. yH-T npom.
Knaccudukauus TEXHONOMN N ansamnHa, 2023
HeopraHn4eckmnx BbICLU. LK. TEXHOMNOMMN 1
COeUHEHUN. CtpoeHue | aHepreTukn. — CaHKT-
BeLlecTBa. PacTtBopbi: MeTepbypr: BLWUT3
yyebHoe nocobne. — 2-e cneryntn
n3ga., fon. 1 ucnp.
T. N. Nykanuna, J1. T.|O6waa wn HeopraHnyeckas | M-BO HayKu U BbICLLIENO http://nizrp.narod.ru/
Appawesa, A. [O.|xumua. Xumusa: yvebHoe| obpasosaHusi PO, C.- metod/kafobshineor
BaxpyLies nocobue MeTepb. roc. yH-T. NpOM . gh/1674266299.pdf
TEXHOSOMI 1 An3aiHa, 2022
BbiCLU. LK. TEXHOMOMMNY 1
3HepreTnkn.- CaHkT-
MeTepbypr: BLUT3
cneryntn
Appawesa, Jl. Tl |[pakTnkym no obuien xummun | Cankr-Metepbypr: CaHKkT http://www.iprbooksh
NykanunHa, T. JI, -MeTepbyprekuii op.ru/102548.html
Muxawnnosa, U. C. rocyaapCTBEHHbIN 2017
yHMBEpPCUTET
NPOMbILLITEHHbIX
TEXHOMNOIMMN N An3anHa
JI.MN. Appawesa, T.J1. |[pakTukym no M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
NykaHuHa HeopraH14ecKoi XUMUm Hayku P, BLUTD 2018 metod/kafobshineor
[ TekeT ]: y4. nocobue cnerynti.-- Cneé.: gh/2018_09 24 01.
BWTS CMerynrTa pdf
CrenuHa, n. B., | CTpoeHne atoma MockBa: MocKOBCKUiA http://www.iprbooksh
YcTtnHosa, 1O. B., rocyaapCTBEHHbIN op.ru/46050.html
Hukudoposa, T. IT. CTPOUTENbHbIN 2016
yHuBepcuTeT, Ain [n 3p
Meguna, 36C ACB
T. J1. NykaHunHa Obuwaa wn HeopraHuyeckas | M-BO HayKu U BbICLLIEMO http://nizrp.narod.ru/
xumus.  KoopauHauuoHHble | o6pa3zosaHus Pd, C- metod/kafobshineor
COefIMHEHNst B KOMMNMEKCHOW | [MeTep6. roc. yH-T Mpom. gh/1642645580.pdf
Xumudeckon  nepepaboTke: TEXHONOMN N 2021
y4yebHoe nocobune. — 3-e 3HepreTnkn.-CaHKT-
n3ga., Aon. u ucnp. MeTtepbypr: BLUTO
cneryntg

7.2 I'Iepequb HpOCbECCVIOHaﬂbeIX 6a3 AdHHbIX U VIH(*)OpMaLI,VIOHHO-CnpaBO'-IHI:IX cuncrtem

OnekTpoHHo-6MbnnoTeyHasa cuctema IPRbooks[OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CINb INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-0MbnmMoTeyHasn cuctema «Adyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

MHdopmaunoHHas cuctema «EguHoe  okHO  pgoctyna K oGpasoBaTenbHbIM Pazgen.
Xnmuna» [SnekTpoHHbI pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

PedepatvBHas n cnpaBodHad 6asa [aHHbIX peueH3upyemon nuTtepaTypbl Scopus [OneKTpoHHBIN pecypc).
URL: https://www.scopus.com

BubnunoTteka Xnmun4yeckoro dakynbTeTa My

http://www.chem.msu.ru/rus/library/welcome.html

pecypcam.

[OnekTpoHHbIn pecypc] URL:

7.3 MNMepe4veHb NINLEH3UOHHOIro U CBOOOAHO pacnpocTpaHAeMoro NporpamMmMHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition

7.4 OnucaHmne MmaTepuanbHO-TEXHMYECKON 6a3bl, HeOGX0AMMOMN ANA OCYLUECTBNEHUA 06pa3oBaTeNbLHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue




MynbTumeauiitHoe oGopyaoBaHuWe, cneuuanmaMpoBaHHas meberb, gocka

JlekumoHHas
aygutopusi
Habop nabopaTtopHbinl ans npoB-geHuss pabotr no xumun, pH/ HB — wmeTpbl, Bechl
B-211 nabopartopHble, TepmocTaT, AUCTUINATOP. XuMMuyeckass nabopatopusi kadedpbl 00Len wu

HEOpraHU4yecko XumMum c HeobxoaMMbIMM peakTMBamMn U nabopaTopHbIM  06OpyAOBaHMEM
(NpoBupKM, NNaHwWeTbl ¢ HABOPOM PeakTUBOB, CTAHO4APTTUTPLI U NpoYee).




