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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

dopma
TeKyLero
KOHTpOns

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. 2 5 6
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. 2 4
OCHOBHble  3aKOHbl XMMWUW. 3aKOH 3KBMBANEHTHbIX
COOTHOLLIEHUN. n,03.K

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
monekynbl. KoopauHauMoHHble coeduHeHusi.  Teopus 1
KpMCTannmyeckoro nons nUraHgos. MonyyeHne 4 6 8
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
coctosiHne. CTtaHgapTHbIM noTeHuman [MbGca. Ycnosue 2 4
CaMOIMpPON3BOSIbHOIO NPOTEKAHUSA XMMUYECKOW peakLum.

03,11

Tema 5. Xumnuyeckaa kuHeTuka.KnHeTUKa XMMUYECKUX
peakuni. 3akoH pencreyowmx  macc.  CkopocTb
XUMUYECKUX peakuun YpaBHeHue AppeHunyca.

JlaGopatopHass pabota Ne 3. CKOpOCTb XUMWUYECKUX 2 6 4
peakuun.




Tema 6. Xumunyeckoe paBHOBecue.Y4yeHne o]
paBHoBecun. KoHcTaHTa paBHOBecus.  3aBMCMMOCTb
KOHCTaHTbl paBHOBECUA OT TeMnepaTtypsbl.

JlTabopaTopHaa pabota Ne 4. PaBHOBecue B XMMWUYECKUX
cucTemax.

Paszgen 3. Teopua pactsopoB

Tema 7. PactBopbl. [lpouecchl pactBopeHusi. O6uime
cBonctBa pactBopoB. 3akoHbl Paynsa. KoHueHTpauum
pacTBOpPOB.

JlabopatopHasi pabota Ne 5. lNMpouecchbl pacTBOpeHUst 1
NPUroToBrEeHNE pacTBOPOB.

Tema 8. Onektponutuyeckass auccouunauud. KncnoTHo-
OCHOBHble B3aumogencTeusa. [uccoumaums  KACNOT U
OocHoBaHui. OnpegeneHne cunbl KUCAOT Mo X dhopmyrne.
KoHcTaHTa guccoumaumn. U30TOHNMYECKUN KO3 PULMNEHT.
CunbHble  anekTponuTbl.  AKTUBHOCTb,  KO3(pduLMEHT
aKTUBHOCTMW.

JTabopaTtopHasi paboTa Ne 6.1. CunbHble 3NEeKTPONUTbI.

Tema 9. Cnabble anekTponuTbl. 3akoH pasbasneHus
OctBanbaa. CreneHb auccouunaumn. MoHHoe
npoussedeHe Boabl.

JTabopatopHasi paboTa Ne 6.2. Cnabble aneKkTponuTbl.

Tema 10. lNpousBegeHue pactsopmmocTu.l[lponsseneHne
pacTBOpMMOCTU. [lpMMEHeHMe KOHCTaHTbl paBHOBECUS
ONs aHanmMsa XMMWYECKUX pPaBHOBECUMM Ha npuMmepe
WOHHbIX peakuui.

Tema 11. Conu. NoHHble ypaBHeHusl. Mmaponua. CteneHb
rTMAPONN3a, KOHCTaHTa rmaponunsa.
JlTabopaTopHas pabota Ne 7. [maponus conen.

Tema 12. OcHOBHblE CBEOEHUS O TEOPUU COMbBOCUCTEM.
ConbBaTauus.

Paspen 4. OKMCNUTENBHO-BOCCTAHOBUTESNbHbIE
npeBpaLleHus

n3K

Tema 13. Tunbl  OKUCNNTENBHO-BOCCTAHOBUTESbHbIX
peakumii. MexmonekynspHoe OB, BHyTpuMonekynsipHoe
OB, dncnponopunoHnpoBaHue.
JlabopaTopHas pab6ota Ne 8.1. Tunbl OKUCRIMUTENBLHO-
BOCCTaAHOBUTESbHbIX peakuni.

n,ns




Tema 14. MeToabl pacCTaHOBKM  KO3IPULMEHTOB.
OneKTpoHHbIN 6anaHc. MeTog nonypeakumi.
JlabopaTtopHasa  pabota Ne 8.2,  OkucnurtenbHo-
BOCCTaHOBUTENbHbIX NpeBpalleHns.

Tema 15. O6wme  3aKOHOMEPHOCTU npoTekaHuns
OKUCIUTENbHO-BOCCTAHOBUTESbHBLIX ~ MPOLECCOB U UX
npumeHeHne B TexHuke. 3akoHbl ®Papapges. [MoHaTUA
OBOMHOIO  3MNEKTPUYECKOro  Clos M 3NEKTPOAHOro
noTeHumana.

Wtoro B cemecTtpe (Ha kypce gns 3A0)

KoHcynbTaumm 1 NpoMexxyTovHasi attectaums (OKk3ameH)

34

51

59

33,5

Paszgen 5. SneKTpoxmmmquKme npouecchl

Tema 16. [anbBaHunyeckun anemeHT. CTaHOapPTHLIN
BOOOPOAHbIA  aneKTpoa,. OneKkTpoaHbI  nMoTeHuwmarn.
PaboTa ranbBaHNYeCcKOro arnemeHTa.

JTabopaTopHas pabota Ne 9. [anbBaHNYECKNI SIEMEHT.

Tema 17. TMoHATME BMNEKTPOXMMMYECKOro noTeHumana.
YpaBHeHne HepHcra.

Tema 18. OnpegeneHne HanpaBreHUs OKUCIUTENBHO-
BOCCTaHOBUTENBLHOIO npoLecca.

Tema 19. OnekTtponu3. OJneKTponu3 pacTBOPOB U
pacnnaBoB conew. [lpaBuna BOCCTAHOBMEHMS Ha Katoge
N OKUCIIEHMS Ha aHoze.

JTabopaTopHas pabota Ne 10. nekTponus.

Tema 20. 3nNeEKTPOXMMUYECKME MpPOLECCHl B TEXHUKE.
3awmntHble NOKpbITMA. [lpoTekTopHasa 3awwmTa. AHOAHOEe
OKCMAMPOBAHME. XuMunyeckme NCTOYHUKN TOKa.
Bbinnaeka antoMuHus. MNMpoLeccbl Koppo3nn.
JlTabopaTopHas pabota Ne 11. Kopposus meTannos.

Pasgen 6. CBolicTBa HeOpraHN4eCckux CoOeaANHEHNI

n3K

Tema 21. Ob6Lwasi xapaKTepucTuka S51EMEHTOB [faBHbIX
NOArpynn 1N X COeAMHEHUN. S — anemMeHTbl. AnemeHThl |,
Il — rnaBHbIX nogrpynn.

JlabopaTtopHasa pabota Ne 12 O6wme cBoKcTBa
MeTarnnos.

Tema 22. ManoreHbl N UX COegUHEHUS.

JlTabopaTopHas pabota Ne 13.1. [anoreH.l.

JlTabopaTopHasa pabota Ne 13.2. OnpeaeneHue ranoreHung
-MOHOB. Ka4yeCTBEHHbIE peakunu.

LK




Tema 23. OnemeHTbl MOArPYynnbl KuAcnopoda W ux

Ba)KHENLLUNEe CoOeaANHEHMS.

JTabopaTopHasa pabota Ne 1
JlTabopaTopHas paGoTta Ne
cepocofepXkallmx KUCMoT.
cepocoaepxalime aHUOHbI.

4.1. Cepa.
14.2. OnpegeneHve aHWOHOB
KauecTBeHHble peakumn Ha 4 4 2

Tema 24. AnemeHTbl NoArpynnbl a3oTa U UX BaKHEWLIme

COeAVHEHUS.
JlTabopaTopHas pabota Ne 1

5. A30T 1 ero coeguHeHus. 2 6 2

Tema 25. OcobeHHOCTM CTpOeHUs yrnepoga, ero
Moaudmkaumm, npuMpoadHble COEAMHEHUs, TeXHUYecKue

NpoayKThl.
JlTabopaTopHas paboTta Ne 1

6.1. OnoBo, CBMHeL, 2 4

Tema 26. KpemHun, ero

MCKYCCTBEHHbIE CUNMKaTbl. OnemeHTbI noarpynnbl

repMaHus.
JlabopatopHass paboTta
coeIHeHUs.

coeVHEeHNsl, NpPUPOLHbIE W

Ne 16.2. KpemHun wn ero 2 4 2

Tema 27. 3OnemeHTbl |

XMMUYECKNE CBONCTBA U BaXKHENLUMNE COEANHEHUS.

— Il raBHbIX noarpynn, wux

2 2
Tema 28. d — anemMeHTbl, 00WaAsaA XapaKTepucTuka,
0COBOEHHOCTUN, BaXXHENMLLIME XMMUYeckue coefuHenus. Fe,
Co, Ni, Cr, Mn — cBoMCTBa U XMMUYECKNEe coegNHEHUS.
Na6opaTtopHas pabota Ne 17. Xpom, MapraHeL, Xeneso. 2 8 2
Utoro B cemecTpe (Ha kypce ans 3A0) 34 51 23
KoHcynbTauumn n npoMexyToyHasa attectaums (Ok3ameH) 2,5 33,5
Bcero koHTakTHasa pa6ora u CP no gucumnnuHe 175 149

KypcoBsoe npoekTup

4 KYPCOBOE NPOEKTUPOBAHUE
OBaHWe y4ebHbIM MraHoOM He npeaycMOTpPeHO

5 BANNIBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUS

Mcnonb3oBaHue 63ﬂﬂbHO-peI7lTVlHFOBOIZ CucTemMbl HE NpeayCMOTPEHO.

6. ONMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEQCTB OLIEHUBAHUSA PE3YIILTATOB
6.1 Moka3aTenu oLleHUBaHUA OBYYEHUA

Koa komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 0by4eHNs

1. Na3naraet 6a3oBble XMMWYECKME 3AKOHbI U MMEEeT npeactaesneHne 0 XMMUYeCKnxX
ABNeHnaAx
2. ,D,eMOHCTpVIpyeT npuMeHeHune 0a30BbIX XMMUYECKNX 3aKOHOB K pelleHnto 3aaay

OrlK-1
3. Vicnonb3yeT TeopeTU4eckme 3HaH1s Mo XMMUKN NS PELLEHNS MPaKTUYECKMX 3agad
4. \meeT npefcTaBneHne 0 CTPOEHNN aTOMOB PasfiMyHbIX 3N1IEMEHTOB
5. NoHMMaeT cBs3b CTPOEHMS aToMa C NPUPOSON XMMUYECKON CBA3N
OrnkK-2 1. TloHumaeT cCBA3b MNEPUOOUYHOCTM CBOMCTB 3IEMEHTOB C  XUMUYECKMMU




cBoncTBamu pPa3nn4HbIX coeaun HEeHWI

5. YmeeT onpegenats NpucyTcTBUE

2. YmeeT cBsizaTb CTPOEHWE BELLECTBA C XMMUYECKMMU CBOWCTBaMM aTOMOB WU
MOJEKYI, a TaKkke C XMMUYECKMMI CBOMNCTBAMM Pa3NNYHbIX COeaNHEHNT

3. MoxeT onpegenuTb BO3MOXHOCTb MPOTEKAHUS XMMWYECKMX peakuuin npwu
3afaHHbIX TEPMOANHAMUYECKUNX YCIOBMSX, NOMb3YACh CNPaBOYHbIMU AaHHbLIMM

4. YMeeT paccyuTbiBaTb CKOPOCTb NPOTEKAHUS XUMUYECKUX NPOLLECCOB

COEAMHEHUIN NO Ka4YeCTBEHHbLIM XUMNYECKUM peakynam

Pa3fnn4HbIX  KrnaccoB HeopraHn4yeckmnx

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLIkana oueHnBaHuSA

Kputepum oueHnBaHUsi cCHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHOe cobecenoBaHue

MucbmeHHasn paboTa

5 (0TAMYHO)

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

cBOOOQHO OPUEHTUPYETCA B OCHOBHbIX
MOHATUAX, TepMUHaxX W onpegeneHnsx
npu OTBETE; YCBOWUM OCHOBHYHK U 3HAKoM C
OOMONHUTENBHON  nMTepaTypon;  MOXeT
06BACHUTL B3aMMOCBS3b OCHOBHbIX
XUMUYECKMX 3aKOHOB W WX 3HadeHue Ans
nocnegytowen npodeccnoHanbHom
OedaTenbHOCTW; MposiBNsieT  TBOpPYECKue
CMOCOOHOCTM U LUMPOKYK 3pyauuuilo B
ncnonb3oBaHuM yyebHoro matepuana.

OOyuvarowmiics  geMoHcTpupyeT
noHMMaHWe  ycnoBus  3agjadn,  BriageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyn ANS €e pelueHus, 3HaHue
pasMepHOCTEN XMMUYECKUX BEMUYMH. YmeeT
NPUMEHATb MaTemMaTUyeckui annapat  Aans
peanusaumu nnaHa peLueHus 3agaum.
Monyyun npaBuibHbIM OTBET WU MOXET €ero
WHTEepnpeTUpoBaTh.

npaeunbHoe

4 (xopoLuo)

OOyuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HAHUM OCHOBHbLIX XUMWYECKUX
3aKOHOB, OPUEHTUPYETCS B  OCHOBHbIX
MOHATMSAX M OMNPEAEneHusix;  YCBOWI
OCHOBHYHO nuTeparypy; aornyckaet
He3Ha4yuTenbHble MOrpeLuHoCTU npu
oTBeTax Ha BOMPOCHI 3K3aMeHaLUMOHHOro
6uneta W OOMONHUTENbHbIE  BOMPOCHI
npenoaasaTens.

O6yuvalowmiics OEeMOHCTPUMpPYET [OCTaTO4YHOE
NMOHMMaHWE  YCINOBUSA  3ajayu, BrnageHue
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
3aKOHOB WM (hOpMyn ONs ee peLUeHusl, 3HaHue
pa3mepHocTen XUMUYECKNX BEIUYMH.
JonyckaeT He3HauuTenbHblE MOrPELLHOCTM MpU
NPUMEHEHUN MaTemMaTU4Yeckoro annapaTta ans
peanusaumm nnaHa peLleHust 3ajauu.
Monyynn npaBunbHLIA OTBET, HO WCMbLITHIBAET
3aTpy4HEHWS C ero MHTeprnpeTaumen.

3 (yooBneTBOpUTENbHO)

O6yuvatowwmiica nokasblBaeT 3HaHWSA
yyebHOro marepvana B MWHUMANbHOM
obbewme; MOXeT chopmMmynunpoBaTb
3aKOHbl XMMUM, MOHATUA U onpefeneHus,
HO npu 3TOM, Jonyckas ©Gonblioe
KOMMYECTBO HEMPUHLIMNMANBbHBLIX OLUMOOK;
3HaKoM C  OCHOBHOM  NuUTepaTypowu;
JoryckaeT  CylleCTBeHHble ownbkn B
OTBETE Ha 9K3aMeHe, HO MOXET YCTpaHUTb
1X NoA, PyKOBOACTBOM MpenofaBaTens.

OOyuvaloLwmiics BHUKAeT B CMbICIT  YCINOBMS
3agayun, NOHMMaeT MfaH ee peLleHUusi, OHaKo,
He MOXeT B TMOMHOMW Mepe C MNOMOLLbO
MaTemMaTM4eckoro annaparta peanu3oBaTb ee
pelweHne. 3HaeT pPas3MEepHOCTM XUMUYECKUX
BEITUYUH.

2
(HeyooBneTBOPUTENBHO)

O6yuvalowmiics He wuMeeT [OCTAaTOYMHOro
YPOBHSI 3HAHUS AWCLMMIINHBI, HE MOXET
copmynupoBaTb OCHOBHbIE 3aKOHBbI
XUMUK; NIOXO OPUEHTUPYETCS B OCHOBHbIX
MOHATUSAX W ONpeaeneHusX; NpakTU4Yeckn
He 3HaKOM C OCHOBHOW nuUTepaTypowu;
JonyckaeT npu OTBETE Ha 3K3aMeHe
CYWEeCTBEHHbIE OWNBKM UM He MOXeT
YCTpaHUTb WX [axe MNoA PYKOBOLACTBOM
npenogasarens.

MonbiTka CMMCbIBaHUS, WCMNONb30BaHUSA
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
UNu nonb3oBaHWe MOACKA3KoW Apyroro
yernoseka.

OOyuvaloLwminics He MOXeT npoaHanManpoBaTb
yCnoBue 3agayn, HameTuUTb MnaH ee peLlleHust
nnoxo OpueHTUpyeTcs B XUMUYECKNX
BENUYMHAX, He BrageeT MaTeMaTU4EeCKUM
annapatom. OTka3 OT BbIMOSIHEHNSA 3a4aHNs

6.3 TunoBble KOHTPOJbHbIE 3a4aHNA n/vnu nHble MaTepuanbl, UCnosnb3yemMblie ANA OUEeHKU pe3ynbTaToB

obyyeHus

6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI
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OcHoOBHblEe CBeEHUSI O CTPOEHUM aToma (COCTaB M pasmepbl aToma, 3apsifbl U Macchbl YacTul, aToMHast
macca, u3otonbl). PaBHOBecue cucTEMbI MUKpoYacTuL. ®akTopbl, BIMSOWME HA COCTOSIHE PaBHOBECKSI.

KBaHTOBO-MexaHn4yeckasi Mogerb CTpOEHNA aToma. OcobeHHOCTM noBeaeHUs MUKpo4acTtuul,.

DyHKLMA BEPOATHOCTU. BonHoBoe ypaBHeHue LLpeanHrepa, ero unanyecknii CMbICn (3N1EKTPOHHas
NNOTHOCTb, OCHOBHbIE MOHATUS O KBAHTOBbLIX Yncnax, atomHas opbutans (AQ)).

KBaHTOBbIE Yncna (rnmaBHoe, NoGoYHOE, MarHUTHOE U CMMHOBOE KBaAHTOBLIE Yncra). ATOMHbIE opbuTanu
(cbopMbl M MPOCTPAHCTBEHHOE PaCMONOXEHUE, MPUYNHBI CYLLLEECTBOBAHMS PasfnYHbIX opm)

PacnonoxeHne aToMHbIX opbuTanen no aHepruam. SNEKTPOHHbIE POPMYNbl 1 AHEPreTUYECKNe auarpaMmmal
atomos. NpaBuno XyHaa, npuHumn MNaynu, npaesuno KnedkoBckoro (nokasaTb Ha npumepe s-, p-, d-n f-
3NeMEeHTOB).

Mepunoanyeckme CUCTEMbI ANIEMEHTOB, Nnepuoanyeckuii 3akoH. CtpoeHne Tabnuubl MeHoeneesa. Csasb
MONOXeEHUs1 3aNeMeHTOB B cucteMe MeHaeneesa ¢ UX XMMUYECKMMU CBOMCTBaMU (s-, p-, d-, f- anemeHThl).

BHeLuHMIN 3HepreTMyeckuin ypoBeHb. BaneHTHOCTb 3N1eMEHTOB rMaBHOM 1 MOGOYHOM Noarpynn (BaneHTHbIe
3NEKTPOHbI, CBSI3b BaNEeHTHOCTU C XMMUYECKUMM CBOMCTBaMUN arieMeHToB). MeTannmMyHoCTb U1
HeMeTanIM4YHOCTb CBOMCTB (3HEPrUsa MOHM3aLUN 1 CPOACTBO K 3NIEKTPOHY, 9NEKTPOOTPULATENBHOCTD).

O6pa3soBaHue NpocTbix Monekyr. KoBaneHTHas xumuyeckasi cBasb (KXC). Tunbl KXC (MonsipHasi, HenonsipHas,
WOHHas!, MeTarnnmyeckas). XapakTepuUCTUKN KOBaNeHTHOW XMMUYECKOIN CBSI3W (HanpaBreHHOCTb,
HacbILLAEMOCTb, SHeprus, ANNHA, NOMSPHOCTD).

HanpaBneHHOCTb KOBaneHTHOM XMMUYECKOMN CBA3M (hopMbl NEPEKPLIBAHNA aTOMHbIX opbutanen, Tvnbl
nepekpbIBaHWs: curMa-, Nu-, AenbTa- nepekpbiBaHms). OCHOBHbIE MOHATUS O MexaHn3mMax nepekpbiaHms AO
(MBC n MMO).

10

MexaHn3mbl nepekpbiBaHusa AO: meTof BaneHTHbIX ceaselt (MBC). Cnocobbl nepekpbiBaHWs (OOMEHHbI,
OOHOpHOo-akuenTopHbi (OA) n gatusHein). MMopuansaums AO.

11

Tunbl tmbpuamsauun AO: sp-, sp2-, sp3-, sp3d-, sp3d2- n ux ceA3b ¢ hopmammu Monekyn (Mpumepsl
06pa3oBaHns pasnuyHbiX OpM MOMEKyI).

12

MexaHun3mbl nepekpbiBaHus AQ: meToa MonekynspHbeix opbutanen (MMO). O6wue npuHUmMnbl 1 cxema
nocTtpoexus monekyn no MMO.

13

MeToa MonekynsapHbIX opbutanei: NpU4MHblI 06pa3oBaHUS CBS3bIBAIOLLEN W pa3pbIXAIOLLE opOuTanen,
pacnonoxeHne MO no aHeprusam. KpatHocTb cBasn. MNpumepsl o6pasoa-Hus monekyn O2 n NO.

14

MexaHun3mbl nepekpbiBaHna AO: MMO 1 MBC npeumyLliecTsa u HegocTaTku Ha npuMepe obpasoBaHus
monekyn O2 (aokasaTb Hanuume napamarHUTHbIX CBOMCTB), H2+ (mokasaTb BO3MOXHOCTbL 06pa3oBaHus
yacTuubl), CO (nokasaTb KpaTHOCTb CBSA3UN U OO BACHUTL NPOYHOCTL MOseKy bl). MonsapHOCTL M HEMOMSPHOCTL
monekyn (Ha npumepe MBC).

15

Tunbl B3anmogencTems monekyn: cunel BaH-agep-Baanbca, BogopoaHas ceasb, [JA B3anmogencrams
(MPOYHOCTL CBA3M M pacCTosiHME Mexay YacTuuamm). CBA3b pasnUYHbIX TUMOB MEXMONEKYNAPHOro
B3aMMOJENCTBMS C arperaTHbIM COCTOSIHMEM BELLECTBA.

16

Cwunbl BaH-gep-Baanbca (opueHTaunoHHble, ANCNEePCUOHHbIE, MHOYKUMOHHLIE U CUIbl OTTanKuBaHus).
"a3oo6pasHble BellecTBa: 0COGEHHOCTU NX CBOWCTB, SHEPTUS B3aUMOLENCTBUS YacTuL, NOHATUE “naeanbHbIn
ras”, agAnuTMBHOCTb, NapumnanbHoe AasneHne. CoCcTosiHME nnasmbl.

17

BogopogaHbie cBaA3n (MeXMonekynsipHble, BHYyTPUMOIEKYNSPHbIE, CUMMETPUYHbIE, aCUMMETPUYHbIE; SHEPTUSI
B3aMMOJENCTBMS YacTuL, U paccTtosiHue). 2KngkocTu: NoHATUs “nabunbHoCTb, accoumaTsl”.
YKnpokokpuctannuyeckoe COCTOsIHUE.

18

TBepaoe cocTosiHMe BeLLeCTBa (XapakTep MeXMONeKyNApHbIX XMMUYECKMUX CBA3EN, IHEPTUS U pacCcTosHne).
AMOpHbIE M KpUCTannnyeckme BellecTsa (MX 0COBGEHHOCTU 1 CBOWCTBA, MHTEPBAsbl TEMMNEPATYPHbIX
nepexonoB U TeMnepaTypbl kKuneHus). MoHaTua 6nvkHero n ganeHero nopsaka. N3otponusa n aHnsoTponus
CBOWUCTB.

CTpoeHue kpuctanna. dnemeHTapHas syenika u ee xapaktepucTuku. Kpuctannuyeckas peLletka u ee
OCHOBHbIE hopMbI (POPMbI MIOTHENLLEN YNAKOBKM).

19

Tunbl KPUCTANNMYECKNX PELLETOK M UX OCOOEHHOCTH.

[oHOpHO-akuenTopHble B3anmoaencTams. ObpasoBaHne KOMMNIEKCHbIX COeaNUHEHWI. [ToHATUS:
“KoopAMHaUNOHHOE YnCIo, KoMmnekcoobpasoBaTenb, NUraHabl, BHYTPEHHASA N BHELWHASA cdepbl, 3apss
KOMMnekca 1 komnnekcoobpasoBaTerisi, KOHCTaHTa HECTONKOCTU”.

20

OCHOBHbIE MOHATUS XMMUYECKON TEPMOANHAMUKUN: cUcTeMa (BMAblI cucTeM), dasa (roMoreHHas u
reteporeHHas), PYHKLUN COCTOAHMSA, (PYHKLMM NpoLlecca U napaMeTpbl COCTOAHUSA. QHEPreTUYECKnin acpdekt
peakuuu, BUAbl dHepreTu4ecknx adpeKkToB U NPUYMHBI MX BOZHUKHOBEHMS.

MoHATNe “dyHKUMM COCTOSIHUA”, HE3aBUCMMOCTb MX OT MYTW Npouecca, OTHOCUTENbHbLIE U3MEHEHUS OYHKLNIA
COCTOSIHMSA (Ha NpYMepe BHYTPEHHEN SHEPIrun).

21

DYHKLMA COCTOSHNS - SHTanbnusA. MNoHATME TennoBoro adhdekTa peakumii Npu NOCTOsIHHOM 0bbeMe n
AaeneHun (Bbieog AH). | — bii 3aKOH TEPMOAUHAMUKM.

22

TennoBble 3 dEKTbI Pas3NUYHbIX TUMOB XUMUYECKMX NPEBPALLEHNIA: XMMUYECKOW peakuuy B3aMoaencTBUs
NMPOCTLIX BELLECTB, CIIOXHOW XMMWUYECKON peakuun, peakummn dasoBoro nepexoaa. MoHATMe cTaHgapTHOro
COCTOSIHWS BelliecTBa (TepMoanMHaMmnyeckasl yCTOMYMBOCTb BELLECTB).

23

CtaHgapTHas sHTanbnms obpasoBaHus. PacueT TennoBoro addgekta peakumm. 3akoH ['ecca.
OK30TepMUYECKME M SHOOTEPMUYECKME NpoLecchl. TennoTa cropaHus U TeNNOTBOPHAsA CMNOCOBHOCTb.




DYHKUNS COCTOSIHUSI — SHTPONUS. QHTPONKUS, Kak Mepa npeBpaLleHunst. II-oi 3aKoH TepMOANHAMUKM.

24 CrangapTHas aHTponus obpasoBaHusa NpocTbix BellecTs (l11-uin 3akoH TepMoguHaMumKi).
OHTponus, Kak Mepa npespalleHns. PU3nyeckun CMbICN NOHATUSA SHTponuA. TepmoanHamuyeckas

25 BeposaTHocTb (W). Camonpomn3BOnbHOCTb NPOTEKaHWS ra3odasHbIX peakumi (3Hak aHTponum). Pacyet
U3MEHEHNs1 SHTpONUK reTepodasHbIX XMMUYECKMX NPOLIECCOB.

26 OHeprus 'mbbca u NenbmronsLa. 3o6apHo-usotepmuyeckun noteHuman. PacyeT ctaH4apTHOrO 3HaYeHWs
aHeprum M'mbbca xumuydeckon peakuun. 3aBucMocTb aHeprum M'mbbca oT TemnepaTtypbl: ypaBHeHne 'mbbcea.

27 YpaBHeHue 'M66ca. YcnoBms camonponsBOnbHOrO NPOTEKaHUS SK30TEPMUYECKMX U IHOOTEPMUYECKNX
npoueccoB. PacyeT 3Ha4yeHUs aHeprumn Mbbca XMMMUYECKO peakumn.

XrMunyeckas KMHeTUKa. MNMoHsITMe CKOPOCTU NPSIMOM M 06PaTHOM XMMUYECKNX peakLUMi (CpeaHsAst U MTHOBEHHas!

28 CKOPOCTb). ®akTopbI, BAUSIOLLME HA CKOPOCTb XMMMUYECKUX peak-Lun. CKOPOCTb FOMOTEHHbIX U FeTePOreHHbIX
XMMUYECKMX NPOLIECCOoB.

o9 BnunsiHne koHUeHTpauumn peareHTOB Ha CKOPOCTb MPOTEKAHUSA XUMUYECKMX peakumin. 3aKoH OeNCTBYHOLLNX
mMacc. MonekynspHOCTb 1 MOPSIAOK XMMUYECKON peakLmm.

30 BrnusaHne Temnepatypbl Ha CKOPOCTb XMMUYECKOW peakumm. Smnupmnydeckuin 3akoH BaHT MNodda.
TemnepaTypHbI KO3PULNEHT.

31 KoHcTaHTa ckopocTu, ee dmnamyecknin cmbicr. 3akoH pacnpegenenus Makceenna-bonbumana (4icno
aKTUBHbIX B3aMMOOENCTBMI YacTul (z a), BNMsSHWE TeMnepaTypbl HA YMCIO aKTUBHbIX B3aUMOLENCTBUIA).

32 YpaBHeHue AppeHuyca. NoctosHHaa AppeHunyca. [NoHatue “ctepuyeckuin daktop” (npyumep BAUSHUA
CTepuyeckoro haktopa Ha BEPOATHOCTb MPOTEKAHUS XMMUYECKMX PeaKuuii).

OHeprus akTnBaumm, ee pusmdeckuin cmbicn. NepexoaHbin KOMNNEKC. PacyeT saHepruu akTneaumm no

33 N3BECTHbIM 3HAYEHNSIM KOHCTaHT CKOpPOCTel Npuy 3aaHHbIX TeMnepartypax (3HayeHUs aHeprui akTmeauum
pasnu4YHbIX MNPOLLEeCCOoB).

34 MoHsiTWE o kaTanunsaTtopax. MexaHn3m OenCTBUS KaTanusaTopoB. BnusiHne katanusaTtopa Ha BENUYMHY
3HEpPrMn akTMBaLlmm.

XumMunyeckoe paBHoBecue. CKOpOCTb 06paTnuMon XxuMmdeckon peakummn. KoHctaHTa paBHoBecus razodasHblX,

35 reTeporeHHbIX 1 rOMOreHHbIX NpoLeccoB. Bo3MoXHble 3Ha4eHUS KOH-CTaHT paBHOBECUSA U YCIOBUS
06pPaTUMOCTU XMMUYECKUX peakLni.

36 MpuHumn Je-WaTenbe. BnvsiHMe KOHUEHTpaUMK, AaBNEHMS 1 00beMa Ha paBHOBECUE XMMUYECKUX
npoLeccoB. YCrnoBus cMeLLeHNss paBHOBECUS.

37 BnusHne TemnepaTypbl Ha PAaBHOBECHE XMMUHYECKIX NPOLIECCOB. CTtepuyecknii chakTop u ero cBsa3b C
SHTPOMMENn N TEPMOLANHAMUYECKON BEPOATHOCTHIO.

38 PacTBopbl. Knaccudukaumsa cmecei BewwecTs. [lncnepcHble cucteMbl U UICTUHHBIE pacTBopbl. [MoHATHe
KOMMOMAHbBIX CUCTEM U MAearnbHbIX PacTBOPOB. XapakTEPUCTUKM XUOKMX PacTBO-POB.

39 XapaKTepUCTUKM XUOKMX PACTBOPOB (KOHLEHTpaLMS: CNOcoObl BbipaXKeHUs; pacTBOPUMOCTb, NMOHATUS:
HacblLLEHHbIE, NePEeChILLEHHbIE N HEHACILLEHHbIE PACTBOPbI).

40 [aBneHue HacblWweHHOro napa, 3akoH Payns; TemnepaTtypa KuneHus.

41 TemnepaTypa 3amep3aHnst; 0CMOC, OCMOTUYECKOE AaBreHue.

42 Mpoueccohl pacTBOpeHus (CTagmu pacTBOpPEHUs1). QHepreTrka npoLecca pacTBOPEHUs. ONEKTPONUThI U
HeanekTponuTbl. CTeneHb anccoumaumn. CunbHble 1 cnabble aNeKTponuTbl; NpUMepbI.

43 CTteneHb anccoumnaunm (NOHATMSA CUINbHBIX U cnabbix 3anekTponmToB). CurbHbIe 3NEKTPONUTLI (NpUMephI).
AKTUBHOCTb, KO3(MULMEHT aKTUBHOCTU, MOHHASA cuna pacTeopa.

44 Cnabble anekTponuThl (Mpumepsbl). KoHcTaHTa guccounaumun. 3akoH pa3daeneHusa Octeanbaa. Pacuet
KOHL|EHTpaLM1M MOHOB BOAOPOAA U MMAPOKCUIbHBIX rpymnm.

45 MoHHoe npounsBeaeHne Boabl. KNCNOTHOCTb BOAHbIX PacTBOPOB 3NeKTPonuToB (pH — cpeabl; pacyeT 3HadYeHun
pH).

46 HacblIWweHHble pacTBOPbI ManopacTBOPUMbIX coeauHeHuin. [ponsseaeHne pacTBOPUMOCTU. YCnoBus
pacTtBopuMocTu. PacyeT npegena pacTBOPUMOCTM ManopacTBOPMMBbIX conen ua aHadeHun MNP.

47 M'oponus (MoHHO-06MeHHbIe peakumn). Tunbl rMaponu3a. KoHcTaHTa rmaponusa, ee CBsi3b C KOHCTaHTaMu
KMCNOTHOCTM U OCHOBHOCTH, CTeneHb rmaponusa. OnpeaeneHne KMCnoTHO-CTU cpebl Npu rmMaponmse.
MoHATUA 06 OKMCNIMTENBbHO-BOCCTAHOBUTENBHbBIX NpoLieccax. BaneHTHOCTb 1 cTeneHb OKUC-NeHns (nokasaTb

48 Ha npyMepe asoTHOW KUCMOTbI). TUNNYHBIE OKUCITUTENM U BOCCTAHOBUTE-NU: MPOLIECCh Nepeaayn
3NEKTPOHOB.

Tunbl OKUCAUTENBHO-BOCCTAHOBUTESBHBIX PEAKLIMIA: MEXMOMNEKYNSPHbIE, BHYTPUMOIEKYISIPHbIE,

49 ANCNPONOPLMOHNPOBAHNS (MPUMEpPLI MEXMOSEKYNSAPHbLIX PeaKkLmiA C pacCTaHOBKOM KO3hULMEHTOB
MEeToAO0M Mnonypeakumn).

50 BHyTpumonekynapHbele OB peakuuu (npuBectn 3 npumepa ¢ paccTaHOBKOM KO3MMULIMEHTOB METOAOM
nonypeaxumn).

51 OB peakunn oMcnponopLMoOHNpPoBaHus (MpuBecTn 3 NnpyMepa C pacCTaHOBKOW KO3h(PULMEHTOB METOAOM
nonypeakumm).

52 TunuyHble okucnutenu (npumepbl OBP ¢ pacctaHoBkon k03dhdULMEHTOB METOAOM NONypeaKkLumii).

53 TunuyHble BoccTaHoBuTeNM (Npumepbl OBP ¢ paccTaHOBKOW kKO3(MMULNEHTOB METOAOM MNOSypeaKkLmi).

54 BelectBa, obnagatowme oKMCnnTENbHO-BOCCTAaHOBUTENBHOM ABOMCTBEHHOCTLIO (Npumepbl OBP ¢

paccTaHOBKOW KO3(hPULNEHTOB METOAOM MNOMypeaKkLmi).




OnekTpoxMMmnYeckne npoLieccsl, obLLIne 3aKOHOMEPHOCTM X NpoTekaHus. 3akoHbl Papagest. MoHATUS

55 OBOWHOrO 3NeKTPUYECKOro Cros 1 3NeKTpoaHOro noTeHumana.
Cemectp 2

56 ["anbBaHWYECKUI ANEMEHT (CXeMa C INEeKTPONUTUYECKUM KrtodeM U MeMBpaHon, aHoAHas U kaTogHas
peakuun).

57 3[C ranbBaHn4eckoro anemeHTa. BeiBog ypaBHeHus HepHcta (pacyet 3C un anekTpogHoro noteHuyuana).

58 CtaHgapTHbI BoOAOpOoAHbIN anekTpod. CTaH4apTHBIN 3NeKTpoaHbIn noteHuuan n 34C. SnekTpoxmMMmmnyeckui
PS4 CTaHOAPTHBIX 9MEKTPOAHbBIX MOTEHLMAarnoB.
Tunbl ranbBaHNYECKMX ANeMeHTOB. PacTBopuMble 1 MHEPTHbIE aneKkTpoabl. [ToHATNE 06 3NeKTPOXMMUYECKOM

59 noteHumane. PacyeT noTeHunanoB ranbBaHu4eckoro anemeHta n 3C ¢ y4eToM KNCNOTHOCTM cpebl.
OnpepgeneHvie HanpaBneHusi NPOTEKaHWUs OKUCIUTENbHO-BOCCTAHOBUTESBbHBLIX PeaKLUui.
OnekTponua. O6Lwme npasuna NPOTEKaHUsI OKUCNINTENBHO-BOCCTAHOBUTESNBbHbBIX NMPOLIECCOB NP 3NEKTPONN3E.

60 OnekTpon13 pacnnaBoB CONen U KOHLEHTPUPOBAHHbBIX PACTBOPOB KUCIOT U LLeNoYen. QnekTponus
pacTBOpOB. AHOAHbIE U KaTOAHbIE peaKL .

61 SneKTpoxguvmquKaﬂ KOppo3us B Cpefe BNaXHoro rasa. QNekTpoxmMmyeckas Kopposus B cpee npoBogsALLmx
XMOKOCTEMN.

62 Kopposusi meTannos. MeToabl 3awuTbl METANOB OT KOPPO3UN (XMMUYECKME N INEKTPOXM-MUYeckme, obLume
noHATus). anbBaHoCTerns, NPOTEKTOpHas 3almTa.

63 AnekTpoxummyeckas o6paboTka meTannoBs (MPoLEeCC BbIMMaBku). XMMUYECKME UCTOYHMKN TOKa (KUCTOTHBbIE 1
LLIeNTOYHbIe aKKyMYMSTOpbI).

64 OO6wasa xapakTepnCTrKa ANEMEHTOB MaBHbIX NOATPYMNM U UX COEANHEHUN. S- anemeHTbl (anemeHTol | n
rnaeHbIX NOArPynm).

65 LLlenoyHble meTannebl. LenoyHosemeneHble MeTansbl

66 P- anemeHThl (anemeHThl I - VIII nogrpynn, nonoxeHune B Tabnuue MeHaeneesa, obuasa xapakrepuctumka).

67 3nemeHTol Il -A rmaBHon noarpynnbl (XMMUYeckue CBOMCTBA 1 CTpoeHne bopa 1 antoMnHus).

68 OnemeHThl IV - A rmasHon noarpynnsl (obLwas xapakrepucTtuka 1 cBorcTBa). XMMMYeckue CBOWCTBA yrrepoaa
N KPEMHUSI.

69 OcobeHHocTn cTpoeHmns yrmepoga. CTpykTypa anmasa, rpacduta, kapbura lNpupogHbie coeamHeHns
yrnepoga.

70 AccanbToBble Nopoabl, NPUPOAHbLIN U MOMNYTHLIV ra3 KAMEeHHbIN yronb. TexHU4eckne NPoayKTbl Ha OCHOBE
yrnepoga (4epHble yrnm).

71 Oco6eHHOCTN CTPOEHMS KpeMHUSA 1 ero okeuga. MNpupogHble COeAMHEHNSI KDEMHUSA U ero Mogudukaumu
(MpupoaHbIe OKCUAbl KPEMHUS, NPUPOAHBbIE CUNMKaThl). ICKyCCTBEHHbIE cunukaThbl (CTekna).

79 SOnemeHTbl NOArpynnbl repmaHus (0bLLas xapakTepucTmka U NCNornb30oBaHNe COeaUHEHU repMaHus, oroBa u
CBMHUA).

73 3OnemeHTbl V - A rmaBHom noarpynnbi (obwan xapakTepucTmka n 0CobeHHOCTM CBONCTB). A30T U ero
coedvHeHus (XMMn4YecKkme CBOMCTBa a3oTa).

74 AmMMuak. Peakumn npycoeavHeHusi, 3ameLleHns, KoMninekcoobpa3oBaHus, OKUCIMTENbHO-
BOCCTaHOBUTEIbHbIE PEaKLUN.

75 'MapasvH 1 rmgpokcunammH (peakummn 3ameLLeHns, KOMnIekcoobpasoBaHus, OKUCIUTENbHO-
BOCCTaHOBUTESbHbIE).

76 Okcunapbl a3oTa (CTPOeHWe MOMEKYI OKCMO0B, XapakTepUCTUKN U XMMUYECKNE CBOMCTBA, MoNyYyeHne B
NMPOMBILLMIEHHOCTH, B NabopaTOpHbIX YCNOBUAX).

77 AsoTco,uepmau.l,MEa KMCIOTbI — a30TUCTOBOAOPOAHAs, a30TMCTas, a30THas (CTPOEHNE N XapaKTePUCTUKA 1
XUMUYECKME CBONCTBA).

78 Conu a3oTHOM KUCMOTbI, CONM aMMOHUS (NPUMEHEHNE, peaKkLnn PasnoXKeHus ).

79 docdop u ero coeanHeHns (0COOEHHOCTN CTPOEHUS U MOAMdUKALIMM, NPON3BOACTBO CMMYEK).

80 CoeanHeHunsa docdopa: okeuapl, cynbgpuabl cpocq)qpa, dochuapl, ranoreHaHrmagpunabl. PocopHble
KMCNOTbI: OPTO-, METa- U MMPO- , X CTPOEHWE N CBONCTBA.

81 Conu hocopHbIX KUCAOT, NX CBONCTBA U NpUMeHeHue (peakuun rugponusa). Conm nonmochopHbIX KUCNOT
(npyMeHeHwe).
docopHble KNCnoThl: doccopucTas, hocdopHoBaTmcTast, NONMGpocdopHbIE KUCTOThI, UX CTPOEHNE U

82 cBoucTBa. HagdocdopHble KUCNOTbl: MOHONEPOKCO-dhocdopHas KMcrnoTa, nepokcoandocgopHas K1crnoTa
(0coBeHHOCTU CTPOEHMUS, MONyYeHne U NPUMEHEHNKE).

83 MbILWbSK, CypbMa, BUCMYT (XapakTePUCTUKM, MPUMEHEHNE U XMMUYECKNEe CBONCTBA).

84 3nemeHTbl VI - A Fj‘IaBHOI7I noarpynnel, obLas xapakrepucTvka u XMMm4yeckne CBOMCTBa, NPUMEHEHWE (CeneH,
TEeNnyp w NOMOHWN).

85 Kuncnopog v ero coeanHeHus. Boga n nepokcug Bogopoda. (030H, BoAa: CTPOeHUe, XMMNYeckue CBOMCTBA,
NpUpOaHbIE NCTOYHUKM).

86 Cepa n ee coegmHeHus. Okcnabl cepbl (0COGEHHOCTU CTPOEHMS, NPUMEHEHMNE U XMMUYECKNE CBOMCTBA).

87 KucnoTbl (cepoBogopoa 1 ero BoAHbIE pacTBOPbI, NPUMEHEHWE, CTPOEHNE, XuMu4deckne caorctaa). Conu

CEepOoBOAOPOAHOW KNCINOTbI: OCHOBHLIE , aM(pOTEPHLIE, KUCIIOTHbIE (TUOKUCHOTHI), TMAPONN3 CYNbUAOB.




88

Cynbcuabl, cepoyrnepog, nonucynbduasl. CepHucTasi U cepHas KUCNOTbI (CTPOeHMe, NomyyYeHne 1
NnpUMeHeHne, XMMUYeckue CBOMCTBA, CONMU UX XMMUYECKUE CBOICTBA U NPUMEHEHME).

89

MonucepHble, TMOCEPHbIE Y NEPOKCOCEPHbBIE KUCIOTbI, UX CTPOEHWE, XMMUYECKNE CBONCTBA, MPUMEHEHNE U
nonyyeHue.

90

3nemenTol VII - A rmasHoi nogrpynnbl MpoYHOCTE ABYXaTOMHbIX MOSIEKYST U UX BOAOPOAHBLIX COeANHEHUNR,
0COBGEHHOCTN CTPOEHMS MOSEKyYI rarnoreHoB (o0Lasi xapakTepucTuka, CTPOEHUE 1 XMMUYECKUE CBONCTBA).
dT1Op U1 ero coegmHenunsa. dtopua Bogopoaa.

91

Xnop, 6pom, noa, ranoreHoBoAopoabl. XMMMYecKkne CBOMCTBA (OKUCNNTENbHO-BOCCTAHOBUTENbHAs
aKTMBHOCTL). OKUCNUTENbHBLIE CBOMCTBA ranioreHoB, Nony4YyeHue ranoreHoB. [anoreHoBO4OPOAbI 1 UX COMU.
KncnoTtHble n BOCCTaHOBUTENbHbIE CBOWCTBA.

92

Oxkeungpl xnopa. CtpoeHus okemaos xnopa (1) u (IV), peakuumn gncnponopunuoHMpoBaHms (CTPOEHUE XMNOpUT- K
XnopaT- MUOHOB), CBOWCTBA.

93

chnopongle KMCNOTbI XNopa, KNCINOoTHaaA U OKUCnnTeribHad akTUBHOCTb KUCIOT (peaKLIMVI pa3J'IO)KeHMFI).

94

Conu ranoreHKMCNopoaHbIX KUCIOT (peakunn pasnoXxeHus, npumeHeHne conen). dnementsl VI - A
noarpynmbl.

95

Xumusi nepexogHbix anemeHToB. ObLme cBoncTBa d- 9aNemMeHTOB (aTOMHbIV paguyc d- 3aNIeMeHTOB).
OneMeHTbl NOATPYNMbl CKAHANS XapaKTepuCThKa, MPUMEHEHNE B NMPOMbILLIIEHHOCTU, XUMUYeCckne
COeVHEHUS.

96

OnemeHTbI NoArpynnbl TUTaHa, Ux obLuas xapakTepucTuka, NPUMMEHEHNE B MPOMBILLNIEHHOCTU. XUMUYeckue
coefuHeHUsl, 0COBEHHOCTU MONyYeHUs peaKMX SNIEMEHTOB, COMM NONMBANEHTHLIX MeTannoB (rMaponms).
OnemeHTbl NoArpynnel BaHaaus. OnpegeneHne XMMmMYeckoro COCTaBa CrniaBoB pefKo3eMerbHbIX 3NIEMEHTOB
(cnocobbl nepeBofa METaNOB B UOHbI).

97

OnemeHTbl NOArpynnbl XxpoMa obLasi XapakTepucTuka, XMMmnyeckmue CBOMCTBa XpoMa N ero CoegMHEHNN
(monubaeH, Bonbgpam, 0COBEHHOCTU UX XUMUYECKUX coeanHeHnn). OKCUAabl U KUCNOTbl XpoMa. Xpom,
MonnbaeH, Bofibdpam NpMMeHeHMe B NPOMbILLFIEHHOCTU, CMNIaBbl HA UX OCHOBE.

98

XpOM U1 ero cCoeAHeHWs1, Kak OKUCNNTENN B XUMUYECKNX peakLmsax (CocTaB XpomoBown cmecn). Conu
ONXPOMOBOW M XPOMOBOW KUCMNOT, 0COOEHHOCTU MX NOBEAEHUS B LLENOYHON N KACMNOW cpeaax.

99

OnemeHTbl NOArpynnbl MapraHua obLias xapakTepucTnka, NPUMeHeHNe B MPOMBILLSIEHHOCTU, XUMUYECKNE
COeANHEHUNS (TeEXHELUN, PpeHUI, OCOBEHHOCTUN NX XUMUYECKNX COEOUHEHUIA).

100

MapraHeL, 1 ero coeauUHeHUs1, Kak OKUCIIUTENN B XUMNYECKUX peakLmaX (peakuus pasnoxXeHus nepMaHraHaTa
kanus). Conv MapraHLOBOM U MapraHLOBUCTON KUCIOT, OCOBEHHOCTN UX NOBEAEHMS B LLIENOYHON U KUCIOW
cpepax.

101

MapraHeu,, €ro okcnagbl, OCHOBaHUA, KNCIOTbl N COJN. I'IpmmeHeHme MapraHua n ero COEANHEHUN B TEXHMKE
crnnaBbl HA UX OCHOBe.

102

OnewmeHTsl VI - B nogrpynnel. CemelicTo xenesa. MNnatnHosble meTannel. ObLLas xapakTepmucTuka
3NEeMEHTOB (3MEKTPOHHOE CTPOEHME). AnemMeHTbl ceMelncTa xenesa. ObLlas xapakTepucTuka arieMeHToB
Xenesa, kobanbTa, HUKensi (3NeKTPOHHOE CTPOEHUE).

103

XvmMnyeckune CBOMCTBA Xenesa. Baanmogencrame ¢ KUCOTamu U Lenoyamu, npouecc pXXaBneHua Xxenesa.
Cranuu YYTyHbl. X1MmM3M npolecca BhINfaBKku.

104

Oxkcumabl u rmapokerasl xernesa. Cynbduasl. Xummudeckue csonctea. Conuv xenesa Il u lll. Peakumm Ha noHbI
xenesa. [NonydyeHne KOMNNEKCHbIX conen xenesa. NpumeHeHne coequHEHN XXenesa u ero buonornyeckoe
3Ha4eHue.

105

MnatuHoBbLIE MeTannbl (XMMMYECKME CBOMCTBA U NpUMEHeHNe). AnemeHThl | - b nogrpynnel. Megb, ee
XMMUYECKME CBOWCTBA, MPUMEHEHMe (CnnaBbl Ha OCHOBE Meawn), NPUPOAHbIE coeauHeHns. dnemeHTsl | - b
noarpynnbl. Cepebpo, 301070 (XMMUYECKME CBONCTBA, MPUMEHEHUE, NPUPOOHbBIE COEANHEHNST).

106

AnemeHTol Il - B noarpynnel. LIMHK, kagMuii pTyTb (XMMUYECKMe CBONCTBA, NPUMEHEHME, NPUPOAHBLIE
COeanHEHUS).




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

* BoaMoxHocCTb nonb3oBatbcs [lepuoguyeckor Tabnuuen anemeHToB [0. . MeHoeneeea, cnpaBoOYHbIMU
Tabnvuamm pacTBOPUMOCTM, KOHCTaHT Auccoumaumm crabbix 3NEeKTPoNMTOB, MNPOM3BEAEHUIA  PACTBOPUMOCTH,
CTaHOAPTHbIX 3NEKTPOAHbIX MOTEHLMANOB, CTaH4APTHLIX TEPMOAUHAMUYECKNX BENNYMH, KarbKyNATOPOM.

* Bpems Ha nogroToBKy oTBeTa Ha 3K3aMeHe 45 MUHYT.

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHMUE OUCUUNIJIUHBI
7.1 YuebHasa nutepartypa

ABTOp 3arnasue | M3patenbCcTBO | Non nspnaHus | Ccbinka
7.1.1 OcHoBHas y4ye6GHas nuTepaTtypa
YukaHoBa,  E. C.,|Obwas wu HeopraHuyeckas Owmck: MsgaTenbcTBO https://www.iprbooks
lonoeaHoBa, O. A. XUmms Owmckoro 2021 hop.ru/120309.htmi
rocyapCTBEHHOro
yHMBEpCUTETA
CkopuKk, H. A., | Heoprannyeckas xnmusa: | Tomck: Magatenbckui http://www.iprbooksh
Bopuno, Jl. M., | nabopaTtopHble, Jom Tomckoro 2018 op.ru/109048.html
KopotueHko, H. M. ceMmHapckue 7z rocyapCTBEHHOTO
npakTnyeckme 3aHatus. T.2 yHUBepcuTeTa
Ckopuk, H. A., | HeopraHuyeckas xumnsa: | Tomck: Mspatenbckui http://www.iprbooksh
Bopuno, Jl. M., | nabopaTtopHble, Jom Tomckoro 2018 op.ru/109047.html
KopoTueHko, H. M. CeMuHapckue n rocyapCTBEHHOro
npakTmuyeckue 3aHaTus. T.1 yHMBEpCUTETA
Mpecc K. A. OcHoBbI 00LWEen XMmmmn CankT-MNeTepbypr: 2017 http://www.iprbooksh
XUMN3OAT op.ru/67353.html
OeynunyaHckas H. H.,[O6was u HeopraHuyeckas https://ibooks.ru/rea
Epmonaesa B. U. xmumusa : yyebHoe nocobue| Mockea: MI'TY nm. H.3. 2018 ding.php?
AnA TeXHUYECKUX BY30B BaymaHa short=1&productid=
364010
7.1.2 JlononHuTenbHasa y4yebHas nutepartypa
T. J1. JlykaHuna, J1. T1.|O0was wu HeopraHuMyeckas https://nizrp.narod.ru
Appawea XUMUSL. OcHoBHble /metod/kafobshineor
3aKOHOMEpPHOCTU gh/1715887055.pdf
XUMUNYECKMX NpoLEeCCoB.
OkucnurenbHo-
BOCCTAHOBUTENBHBIE Cre.: BWTS Crierynrtg 2024
npeBpaLLeHus. OcHoBbI
3NEKTPOXMMUM: y4yebHoe
nocobue. — 4-oe wu3a., gon.
n ucnp
A. 0. Baxpywes, W.|3awwuta MeTannos OT| M-BO HayKu U BbICLLErD http://nizrp.narod.ru/
C. Mwuxannoea, T. Jl.|koppoann: MNpakTukym obpasosaHusi PO, C.- metod/kafobshineor
NykanuHa,  JI. 1L MeTep6. roc. yH-T NpoMm. gh/1709252282.pdf
Appawesa TEXHONOMN N ansamnHa,
2024
BbiCLU. LK. TEXHOMOMMK 1
3HepreTnkn. — CaHkT-
MeTtepbypr: BLUT3
cneryntn
JI.T. Appawesa, A.lO.|HeopraHuyeckas XuMust | M-BO HayKu U BbICLLETO http://nizrp.narod.ru/
BaxpyLues, TJI.|[Teketr] @  wmeTtoandeckne | o6pasosaHus, BLUTI metod/kafobshineor
JlykaHuHa yKasaHuss K BbinonHeHuto |  CM6MYMTA. — 4 wnag,., 2019 gh/1569419150.pdf
UHAVBUAYanbHbIX 3adaHUi ucnp. n gon. — CI6.:
BWTS CMeryrTa




CrenuHa, n. B.,
YcTtuHoBa, 0. B,

CTtpoeHue atoma

Mocksa: MockoBsckuia
rocyapCTBEHHbIN

http://www.iprbooksh
op.ru/46050.html

Hukudboposa, T. IT. CTPOUTENbHbIN 2016
yHuBepcuteT, At [n Sp
Meaua, 365C ACB
Appawesa, J1. T1, |[paktukym no obuien xumun | Cawnkt-Netepbypr: CaHkT http://www.iprbooksh
JlykaHuHa, T. 1., -MeTepbyprckuit op.ru/102548.html
Mwuxaiinosa, U. C. rocyapCTBeHHbIN 2017
yHMBEpCUTET
NPOMbILLIEHHBIX
TexXHomnorum n agnsamnHa
T. 1. NlykanuHa, J1. M. |O6was n HeopraHnyeckas http://nizrp.narod.ru/
Appawesa, A. [O.|xummnsa. O6waa xummus B| M-BO HayKu U BbICLLEO metod/kafobshineor
BaxpyLueB KOMMMEKCHOM  XuMuyeckonm | obpasoBaHus PO, C.- gh/131.pdf
nepepaboTke ApeBecuHbl. | eTepb. roc. yH-T npom.
Knaccudukauus TEXHOSOrMM N gusanHa, 2023
HeopraHu4eckmnx BbicCLU. LK. TEXHOMOMN 1
coeanHEHUN. CtpoeHue | asHepreTukn. — CaHKT-
BelllecTBa. PacTtBopbi: MeTtepbypr: BLUT3
yyebHoe nocobune. — 2-e cnerynrtq
n3ga., 4on. U ucnp.
JI.MN. Appawesa, T.J1. |[pakTukym no M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
NykaHyHa HEeOopraHN4ecKon XMMnn Hayku Pcp, BLUTO 2018 metod/kafobshineor
[ TekcT ]: y4. nocobue cnerynti.-- Cre6.: gh/2018_09 24 01.
BWTS CNerynTa pdf
T. J1. NykaHunHa Obwana wn HeopraHuyeckas | M-BO HayKu U BbICLLIEMO http://nizrp.narod.ru/
xumna.  KoopamHaumoHHbIE obpasoBaHusa PO, C- metod/kafobshineor
coedVHeHMst B KOMMMEKCHOM [ MeTepb. roc. yH-T Npom. gh/1642645580.pdf
Xumudeckon  nepepaboTke: TEXHOMOMM 1 2021
yyebHoe nocobue. — 3-e 3HepreTukn.-CaHkT-

n3Aa., gomn. v ucnp.

MeTepbypr: BLUT3
cnerynta

7.2 NepeyveHb npodeccroHanbHbIX 6a3 AaHHbIX 1 UHPOPMAaLMOHHO-CMPaBO4YHbIX CUCTEM

OnekTpoHHO-6MbnnoTtevHasa cuctema IPRbooks[OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIMb INYMTH [OnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-0MbnmnoTevHasn cuctema «Abykey [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

MHdopmaumnoHHas
Xumuna» [OnekTpoHHbI pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

cuctema  «EguHoe

OKHO

aoctyna K

o6pa3OBaTean blM

pecypcam.

Paspen.

PedepatvBHas n cnpaBodHas 6asa [aHHbIX peLeH3upyemon nuTepaTypbl Scopus [ONeKTpOHHBIN pecypc).
URL: https://www.scopus.com

Bubnuoteka

XuMunyeckoro

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

7.3 NMepe4veHb NNLEH3UOHHOIro U CBOOOAHO pacnpoCcTpaHAeMoro NporpamMmHoOro obecneyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition

dakynbTeTa Mry

[OnekTpoHHbIN

pecypc] URL:

7.4 OnucaHmne MmaTepranbHO-TEXHMYECKON 6a3bl, He0OGX0AMMOM ANA OCYLUECTBNEeHMA o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue
MynbTmeauniiHoe obopyaoBaHue, cneuvanuanpoBaHHast Mebenb, focka
JlekunoHHas y A pyA 4 P A
ayguTopus
Habop nabopaTtopHbii ans  npoB-geHust pabotr no xumun, pH/ HB — wmeTpbl, Bechl
5-211 nabopaTtopHble, TepmocTaT, AUCTUNNATOP. Xumudeckass nabopartopusa kadegpbl obwen wu

HeOpFaHVI‘-IeCKOVI XUMMM € HeobxogMmbiMu peaktmBammn wu na60paTopr|M oGopynosaHmeM

(mpobupkun, NnaHweTbl ¢ HABOPOM peakTUBOB, CTaHAAPTTUTPLI U MpoYee).




