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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:

Matematuka

OpraHuyeckas xumusi
dusuka

2 KOMMETEHUMN OBYYAIKOLLEroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

OMNK-1: CnocoGeH n3y4vartb, aHaIM3npoBaTb, MCNOJIb30BaTb MeéXaHN3Mbl XMMUYECKUX peaKuMﬁ, npouncxogsawmnx
B TeXHOJNTOrM4eCKuUX npoueccax n oKkpyxawuwem Mmmpe, oCHOBbIBasACb Ha 3HAHUAX O CTPOEHNU BellecTBa,
npupoae XUMMNYECKOWN CBA3UN U CBOMCTBAX pPa3nunyHbIX KnaccoB XMMUYECKUX IJIeMEHTOB, coeAVHEeHnn,
BelwecTB N maTepuanoB

3HaTtb: TeopeTn4eckne OCHOBbI obwen wu HeopranquKon XMMUN N NOHUMAaTb NpPUHUUNbI CTPOEHUA BellecTtBa WU
NMPOTEKAHNA XMMUNYECKMNX NpoLeccoB.

YMeTb: BbINOSHATb OCHOBHbIE XUMUYECKNE onepauunun.

Bnapetb: TeopeTn4eCkummn mMetogamum onmncaHuaA CBOWCTB NPOCTbIX W CIOXHbIX BeLleCTB Ha OCHOBE JJIeKTPOHHOIo
CTpOEHNA UX aTOMOB W TMMOJIOXKEHNA B I'Iepmop,mquKOﬁ cucremMe XMMUYECKMX INEeMEHTOB, J3KcnepuMeHTanbHbIMU
MeTogamMu onpegerneHna cbmsmqecmx N XMMUYECKUX CBONCTB HeopraHn4eckmnx COeANHEHUN.

OlNK-2: Cnoco6eH ncnonb3oBaTb MaTteMaTnyeckume, pusnyeckue, GPU3NKoO-XMMmnYeckme, XMMnUYeckme MeToabl
Ons pelieHus 3aaayv npodpeccUoHanbHON AeATeNbHOCTU

3HaTb: QNIEKTPOHHOE CTpOeHMe BeLleCTB, pasfindHblie TUMbl XUMUYECKON CBSA3M, TepMoanHamMmmnyeckmne q:)yHKLWIVI,
no3sosidume Cyautb O BOSMOXHOCTU NMPOTEKaHNA XUMMUYECKNX NpoLLeCCOB.

YmeTb: uCMoOnb3oBaTb XUMMYECKME 3aKOHbl, TepMOAMHaAMUYEeCKMe CrpaBOYHble [daHHble U KONMYECTBEHHbIe
COOTHOLLEHUS OOLLEN N HEOPraHNYECKON XUMMUK AN peLleHns NpodeccMoHanbHbIX 3a4au.

BnageTb: HaBblikaMmy paboTbl Ha COBPEMEHHbIX NpUGOopax, 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,0s

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.

n,as




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. OMMMCAHUE NMOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenun oueHNBaHUA OBYYEHUA

Ko komneTeHummn

MokasaTenu oueHNBaHUS pe3ynbTaToB 0byYeHus

1. Na3naraet 6a3oBble XMMWYECKME 3AKOHbI U MMeeT npeactaBneHne o0 XMMMUYecKnx
ABNEHNAX
2. ,U,eMOHCTpI/IpyeT npumMmeHeHne 0a30BbIX XMNYECKNX 3aKOHOB K pelweHunto 3agay

OnnkK-1
3. VicnonbayeT TeopeTU4eckme 3HaH1s No XMMUKN AN peLleHns npakTudeckmnx 3agad
4. \meeT npeacraBneHne 0 CTPOEHUN aTOMOB PasfiMyHbIX 3N1IEMEHTOB
5. MoHMMaeT cBSA3b CTPOEHMSA aTtoMa C NPUPOSON XMMUYECKON CBA3N
1. TloHMmaeT CBA3b NEPUOOUNYHOCTM CBOWCTB 3SIEMEHTOB C  XUMMUYECKMMMU
CBOMCTBaMM pasfnmnyHbIX COeaNHEHUN
OnMK-2 P A

2. YMeeT cBdA3aTb CTpoeHne BewectBa C XMMUYECKUMU cBOMCTBaMN aTOMOB U
MOJIEKYJ1, a TaKKe C XUMU4EeCKUMUn cBoOMCcTBaMun Pa3nnYHbIX coeguHeHnmn




5. YmeeT onpegenstb nNpucyTcTBUe

3. MoxeT onpegenutb BO3MOXHOCTb MPOTEKAHUS XMMWYECKMX peakuuin  npwu
3afaHHbIX TEPMOANHAMUYECKUNX YCIOBMSIX, NOMb3YSCh CNPaBOYHLIMU AaHHbIMM
4. YMeeT paccunTbiBaTb CKOPOCTb NPOTEKAHUS XUMUYECKMX MPOLECCOB

COEaUHEHUI NO Ka4eCTBEHHLIM XUMUYECKNM peakunam

Pa3fnMyHbIX  KrnaccoB  HeopraHn4eckmnx

5.2 Cucrtema n KputTepumn oLeHUBaHUSA

LLIkana oueHnBaHuA

KpuTtepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLIMI

YcTHoe cobecenoBaHue

MucemeHHasn pabota

5 (0TAMYHO)

O6yvatowmics nokasbiBaeT
BCECTOPOHHee U [nybokoe  3HaHuWe
OCHOBHbIX XUMUYECKMX 3aKOHOB,

cBOOOAHO OpMEHTMPYETCSI B  OCHOBHBIX
MOHATMAX, TepMMHaX W onpegeneHusax
npu OTBETE; YCBOWI OCHOBHYIK U 3HAKoM C
OOMOMHUTENBHOW  NUTepaTypon;  MOXeT
06BACHUTL B3aNMOCBSI3b OCHOBHBIX
XUMNYECKMX 3aKOHOB U WX 3Ha4YeHune Ans
nocnegytoLlen npocdeccnoHanbHom
OeATenbHOCTM;  MpOSBNSET  TBOpYECKue
CMOCOBGHOCTM U LUMPOKYK 3pyauuuilo B
ncnonb3oBaHuM yyebHoro matepuana.

OO6yuvatowmiics  gemMoHcTpupyeT
NMOHMMaHWe  YCINoBUS  3ajayu,  BrnageHue
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
3aKOHOB U (pOpMyn ONs €e peLUeHusl, 3HaHue
pasMepHOCTEN XMMMWUYECKUX BEMWYMH. YMeeT
NPUMEHATb MaTemMaTMdeckuin annapaTt Ans
peanusaumm nnaHa peLleHns 3agjaum.
Monyuun npaBumnbHBIA OTBET W MOXET €ro
WHTEpPNpeTUpoBaTh.

npasuiibHOE

4 (xopoLuo)

Ob6yyvaolmincs nokasbiBaeT [O0CTaTOYHbIN
YPOBEHb 3HAHWN OCHOBHbIX XUMUYECKMX
3aKOHOB, OPWEHTUPYEeTCH B  OCHOBHbIX
MOHATUAX W OMPedeneHusix;  YCBOMN
OCHOBHYI0 nuTeparypy; faonyckaet
He3HaunTernbHbIe MOrpeLIHocTH npu
OTBETax Ha BOMPOCHI 9K3AMEHALIMOHHOTO
Guneta W OOMNOMHUTENbHLIE  BOMPOCHI
npenopaeartens.

OO6yuvatoluminicss  OEMOHCTpUpPYeT [[ocTaTouyHoe
MoHMMaHWe  yCrnoBust  3afjauyu,  BrageHue
HaBblkaMW ero aHanusa, Bblbopa HYXHbIX
3aKOHOB U pOpMyn AN €ee peLUeHusl, 3HaHue
pasmepHocTei XUMUYECKUX BEINYMH.
[lonyckaeT He3HauMTernbHble MOrpeLHOCTU Mpu
NMpUMEHeHMN MaTemaTuyeckoro annaparta s
peanusaumm nnaxa pelleHns  3agayu.
Monyymn npaBubHbLIA OTBET, HO WUCMbITbIBAET
3aTpyaHeHWsl ¢ ero uHTepnpeTaumeil.

3 (yooBneTBOpUTENbHO)

O6yvatowmics nokasbiBaeT 3HaHWS
yyebHOro marepvana B MWHUMANbHOM
obbewme; MOXeT chopmynupoBaTb
3aKOHbI XMMUW, MOHATUS U ONpefeneHus,
HO npu 3TOM, Jonyckas ©Gonblioe
KONMUYECTBO HEMNpUHLMIMarbHbIX OLINBOK;
3HAaKOM C  OCHOBHOW  nuTEpaTypow;
OOrMyckaeT  CylleCTBeHHble owunbkn B
OTBETE Ha 9K3aMeHe, HO MOXET YCTpaHUTb
UX No4 PyKOBOACTBOM NpenofasBaTtens.

OOyuvalowmiics BHUKAEeT B CMbICIT  YCIOBMS
3agayun, NOHMMaeT MfaH ee peLleHusi, OJHakKo,
HE MOXET B T[ONIHOA Mepe C MOMOLBK
MaTemMaTU4eckoro anmnaparta peanu3oBaTb ee
pelweHne. 3HaeT pPas3MEepHOCTM XUMUYECKUX
BEINYMH.

2
(HeyooBneTBOpPUTENBHO)

Ob6yuvalowmiics He wuMeeT [OCTAaTOMHOroO
YPOBHSI 3HAHUS AWCLUMMIIUHBLI, HE MOXET
copmynupoBatb  OCHOBHblE  3aKOHbI
XVIMUM; NIIOXO OPUEHTUPYETCH B OCHOBHbIX
MOHATMSAX W ONpPeAeneHusix; NpPakTU4Yecku
HEe 3HaKOM C OCHOBHOW nuUTepaTypowu;
JornyckaeT npu OTBeTe Ha 3K3aMeHe
CYLLEeCTBEHHble OWWOKM U He MOXeT
YCTPaHUTb WX [axe MNoA PYKOBOLACTBOM
npenoaasaTens.

MonbiTka ChAMCbIBaHWSA,  MCNONb30BaHUSA
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
UNM nNofb30BaHWE MOACKA3KOW Opyroro
yeroBeka.

OOyuvalowmiics He MOXeT npoaHanuManpoBaTb
yCNoBUWe 3afayu, HaMeTUTb MMaH ee peLlueHust
Mnroxo opueHTupyeTcs B XUMUYECKMX
BENUYMHAX, He BrageeT MaTeMaTU4ECKUM
annapatom. OTka3s oT BbINOSIHEHWUS 3a4aHUst

5.3 TunoBble KOHTPOJbHbIE€ 3aaHnA n/vnu nHble mMaTepuanbl, uCnonb3yemMblie OANA OUeHKU pe3ynbTaTtoB

oby4eHus

5.3.1 TunoBble KOHTPONbHbLIE BOMPOCHI

Ne n/n

$opMynMpoBKKU BONPOCOB

Cemectp 1

OcHOBHbIE CBEZleHMs1 0 CTPOEHUM aToMa (COCTaB 1 pa3Mepbl aToma, 3apsiabl U Macchl YacTuL, aToMHas
macca, u3otonbl). PaBHOBecHe cUCTEMbI MUKpoYacTuL. ®akTopbl, BIMSIOWMNE HA COCTOSIHE PaBHOBECKSI.

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




dyHKUMs BeposTHOCTU. BonHoBoe ypaBHeHue LLpeanHrepa, ero omanyeckmin cMbICn (3NeKTpoHHas
NNOTHOCTb, OCHOBHbIE MOHATUSI O KBAHTOBbLIX YMCnax, atoMHas opoutans (AO)).

KBaHTOBbIE YMcna (rnaBHoe, NOOOYHOE, MarHUTHOE U CMMHOBOE KBAHTOBbIE Yncra). ATOMHbIE opbuTanu
(dbopmbl M MPOCTPaHCTBEHHOE PaCMONIOXKEHNE, NPUYNHBI CYLLLECTBOBAHUS Pa3nnyHbIX hopM)

PacnonoxeHne aToOMHbIX opbuTanen no sHeprusM. SNEKTPOHHbIE hOPMYNbl U SHEPTrETUYECKNE AuarpaMmmbl
aTomos. [Npasuno XyHaa, npuHumn MNMaynu, npaBuno KneykoBckoro (MokasaTtb Ha npumepe s-, p-, d-n f-
3N1EMEHTOB).

Mepurogmnyeckne cnctembl aNEMEHTOB, Nepuoanyecknin 3akoH. CtpoeHne Tabnuubl Mengeneesa. Cessb
NonoXeHnst anemMeHToB B cucteme MeHgeneesa ¢ MX XMMUYECKMMIN CBOWCTBaMU (S-, p-, d-, f- anemeHTh!).

BHeLUHMI 3HepreTMyeckuin ypoBeHb. BaneHTHOCTb 3N1eMeHTOB rMaBHOM U MOBGOYHOM Noarpynn (BaneHTHbIe
3NEKTPOHbI, CBSA3b BANEHTHOCTU C XMMUYECKMMM CBOMCTBAMU 3rieMeHTOoB). MeTannmMyHOCTb U1
HeMeTannMyHoCTb CBONCTB (3HEPrUs MOHU3ALMN U CPOACTBO K ANEKTPOHY, 3MEeKTPOOTPULLATENBHOCT).

O6pa3soBaHune NpocTbix Monekyn. KoBaneHTHas xummdeckas cBsasb (KXC). Tunbl KXC (NonsapHas, HenonspHas,
WOHHas, MeTannmyeckas). XapakTepUCTUKM KOBaNeHTHON XMMNYECKON CBSI3N (HanpaBneHHOCTb,
HacCbILLLAeMOCTb, SHEprus, AnvHa, NoNApHOCTb).

HanpaBneHHOCTb KOBaNEHTHOW XMMUYECKON CBA3M ((hOpMbl NepeKpbIBaHWS aTOMHbIX opbutanew, Tunbl
nepekpbIBaHWs: curMa-, Nu-, AenbTa- nepekpbiBaHns). OCHOBHbIE MOHATUS O MexaHn3Max nepekpbisaHus AO
(MBC 1 MMO).

10

MexaHu3mbl nepekpbiBaHns AO: meTo BaneHTHbIX cBsasen (MBC). Cnocobbl nepekpbiBaHUsi (0OMEHHBIN,
OOHOpHO-akuenTopHbiv (OA) n gatneHein). Mmbpugusauusa AO.

11

Tunbl rMbpuamnsauun AO: sp-, sp2-, sp3-, sp3d-, sp3d2- u ux cesA3b ¢ hopmammu Mornekyn (Mpumepsl
obpasoBaHns pasnU4YHbIX OPM MOSEKYIT).

12

MexaHnambl nepekpbiBaHnsa AO: meTog MonekynsipHbix opbutanen (MMO). Obwue npuHUMNbI 1 cxema
noctpoexusa monekyn no MMO.

13

MeToa MonekynsipHbIX opbuTanen: npuimMHbel 06pa3oBaHKsa CBA3BIBAIOLLEN N pa3pbIxXNsoLLe opbuTanen,
pacnonoxeHne MO no aHeprnsm. KpaTtHocTb cBsasn. MNpumepbl o6pasoa-Hus monekyn O2 n NO.

14

MexaHnambl nepekpbiBaHna AO: MMO 1 MBC npeumyLuecTBa n HegoCcTaTkn Ha npumepe obpasoBaHus
monekyn O2 (gokasaTb HanuuMe napamarHMTHbIX CBONCTB), H2+ (gokasaTb BO3MOXHOCTL 06pa3oBaHms
yactuupl), CO (nokasaTtb KpaTHOCTb CBA3M U OO BACHUTL NPOYHOCTb MOMEKyIbI). MoNAPHOCTL U HENONSIPHOCTb
monekyn (Ha npumepe MBC).

15

Twvnbl B3anmogencTasnsa mornekyn: cunbel Ban-gep-Baanbca, BogopoaHasa cssa3sb, A B3anmoaenctans
(NMPOYHOCTL CBA3M K paccTosHMe Mexay Yactuuamm). CBA3b pasnmMyHbIX TUMOB MEXMOSIEKYIIAPHOro
B3aMMOLENCTBMS C arperaTHbIM COCTOSIHMEM BeLLeCcTBa.

16

Cunbl BaH-gep-Baanbca (opueHTaunoHHbIe, AUCNEPCUOHHbIE, MHOYKLMOHHbBIE U CUMbl OTTankuBaHus).
Ma3006pa3sHble BellecTBa: 0COGEHHOCTU NX CBOWCTB, SHEPTUSi B3BaUMOLENCTBUS YacTuL, NOHATNE “naeanbHbIn
ras”, agauTMBHOCTb, NapumanbHoe aaeneHne. CoCTosaHUE nNnasmbl.

17

BooopoaHble cBsA3W (MEXMONEKYNsipHbIe, BHYTPUMONEKYNAPHbLIE, CUMMETPUYHBLIE, aCUMMETPUYHbIE; 3HEPIUS
B3aMMOZENCTBMSA YacTuL, U paccTosiHue). XKngkocTu: NoHsATUsS “nabunbHocTb, accoumaTsl”.
YKnagkokpuctannnyeckoe CoCcTosHME.

18

TBepAoe cocTosiHNE BelecTBa (XapakTep MEXMONEKYNSAPHbIX XMMUYECKMX CBA3EN, SHEPIUSt U PACCTOSHME).
AMOpdHbIE U KpUCTaNM4yeckme BelecTsa (MX 0COBEHHOCTU 1 CBOMCTBA, MHTEpBasibl TEeMNepaTypHbIX
nepexofoB U TemnepaTypbl kuneHus). MNoHaTus 6nmxHero 1 ganbHero nopsiaka. sotponusa n aHm3oTponus
CBOWCTB.

CTpoeHue kpuctanna. dneMeHTapHas s4yeinka n ee xapaktepucTuku. Kpnctannuyeckas pelleTtka n ee
OCHOBHbIEe POpMbI (POPMbI MIOTHENLLIEN YNAKOBKM).

19

Tunbl KPUCTaANMMYECKNX PELLETOK M UX OCODEHHOCTH.

[oHOpHO-akuenTopHble B3anmogencTems. ObpasoBaHne KOMMIEKCHbIX coeanHEHWI. [ToHaTus:
“koopAMHaLMOHHOE YKCo, KoMnnekcoobpasoBaTenb, NUraHdbl, BHYTPEHHSISI U BHELLHSIS cdpepbl, 3apsn
KOMMeKkca 1 komnnekcoobpasoBaressi, KOHCTaHTa HECTONKOCTH”.

20

OCHOBHbIE NOHATMSA XMMWUYECKOM TEPMOAMHAMUKN: cucTema (Buabl cuctem), casa (roMoreHHas u
reTeporeHHas), (yHKLMM COCTOSIHUSA, DYHKLMK MpoLiecca U napameTpbl COCTOSAHUS. QHepreTudeckunii apdexkT
peakuuu, BUAbl dHepreTu4ecknx apeKToB U NPUYMHBI UX BO3HUKHOBEHMS.

MoHATHE “dyHKUMM COCTOSIHUA”, HE3aBUCMMOCTb MX OT MYTW NPOLIECCa, OTHOCUTENbHBIE M3MEHEHUST OYHKLNIA
COCTOSIHUS (Ha NpYMepe BHYTPEHHEN SHEPTUNA).

21

DyHKUNS COCTOSIHUSA - 3HTanbNus. MoHATME TennoBoro addeKkTa peakLmin Npu NOCTOAHHOM 00beMe 1
AaeneHun (BbiBog AH). | — bili 3aKOH TEPMOOUHAMUKM.

22

Tennosble aPdEKTbI PA3NINYHBbIX TUNOB XMMUYECKMUX NPEBPALLEHUNI: XMMUYECKOW peakumm B3anMoaencTBms
NPOCTbIX BELLECTB, CIOXHOM XMMUYECKOWN peakuun, peakummn dasoBoro nepexoaa. lNMoHATMe craHgapTHOro
COCTOSIHUSA BellecTBa (TepMoaMHamMmyecKkas yCTOMYMBOCTb BELLECTB).

23

CrangapTHas sHTanbnusa obpasoBaHusi. PacyeT Tennosoro agdpekta peakumn. 3akoH Mecca.
OK30TEPMUYECKNE U SHOOTEPMUYECKMNE NPOLIECChI. TennoTa cropaHns U TennoTBOpHas CoCoOHOCTb.

24

DYHKLUSI COCTOSIHUSE — SHTPONUSA. DHTPONUS, Kak Mepa npeBpaLLeHust. |- 3aKoH TEpMOAMHAMUKN.
CtaHpgapTHas aHTponus obpasoBaHus NpocTbix BewecTs (II-ui 3akoH TepmoanHamumku).

25

OHTponus, Kak Mepa npespalleHns. PUsnYeckuin CMbIC NOHATUSA aHTponus. TepMoanHammuyeckas
BeposTHoCTb (W). CaMonpon3BonbHOCTb NpoTekaHWs ra3odasHblx peakuuin (3Hak aHTponuu). PacyeT
W3MEHEHUS SHTPOMUN reTepodasHbIX XMMUYECKMX MPOLECCOB.




OHeprus M'mbbca u MenbmronsLa. M3o6apHo-usotepmmyecknin noteHuman. PacyeT ctaH4apTHOrO 3HaYeHus!

26 o i
3Heprumn M'mbbca xummdeckon peakumm. 3aBUCMMOCTb 3Heprum Mnb6ca oT TemnepaTtypsbl: ypaBHeHue ['mbbca.

27 YpaBHeHue 'M66ca. YcnoBms camonponsBonbHOMO NPOTEKaHUS 3K30TEPMUYECKUX U SHOOTEPMUYECKNX
npoueccoB. PacueT 3HauyeHunsa aHeprum Mmb66ca XxMMmmnyeckom peakumm.

XrMunyeckas KMHeTUKa. MNoHsITMe CKOPOCTU NPSIMOM M 0BPaTHOM XMMUYECKNX peakLMi (CpeaHssi U MTHOBEHHas!

28 CKOPOCTb). dakTopbI, BAMSIIOLLME HA CKOPOCTb XMMMUYECKUX peak-Luin. CKOPOCTb FOMOTEHHbIX U FeTePOreHHbIX
XMIMUYECKMX NPOLIECCOB.

o9 BrnusiHne koHUeHTpauumn peareHTOB Ha CKOPOCTb MPOTEKAHUSA XMMUYECKMX peakumnini. 3aKoH OeNCTBYHOLLNX
macc. MonekynspHoOCTb 1 NOPSIA0K XMMUYECKON peakLmm.

30 BrnusaHne Temnepatypbl Ha CKOPOCTb XMMUYECKOW peakumm. Smnupuyeckuin 3akoH BaHT Nodda.
TemnepaTypHbIN KOIPPULMEHT.

31 KoHcTaHTa ckopocTu, ee cmnamyecknin cmbicr. 3akoH pacnpegeneHus Makceenna-bonbumana (4icno
aKTUBHbIX B3aMMOLENCTBMI YacTul (z a), BNMsSHWE TeMnepaTypbl HA YMCIO aKTUBHbIX B3aUMOLENCTBUIA).

32 YpaBHeHune AppeHuyca. NoctosHHaa AppeHunyca. MNoHaTre “ctepuyeckuii daktop” (npumep BAUSAHUSA
CTEepUYECKOro hakTopa Ha BEPOATHOCTb MPOTEKAHUS XMMUYECKMX PeaKLuii).

OHeprus akTuBaumm, ee pusmdecknii cmbicn. lNepexoaHbit KoMnnekc. PacdeT aHeprn akTuBauum no

33 M3BECTHbIM 3HAaYEHNSIM KOHCTAHT CKOPOCTEW NpU 3adaHHbIX TemnepaTtypax (3Ha4eHnst SHEPTUA aKTUBaLUK
pasnn4YHbIX MPOLLEeCCOoB).

34 MoHsiTWe o kaTanunsatopax. MexaHn3m OenCcTBUS KaTannsaTopoB. BnusiHne katanusaTtopa Ha BENUYMHY
3HEpPrMn akTMBaLlmm.

XumMunyeckoe paBHoBecue. CKOpOCTb 06paTuMon XxuMmdeckon peakummn. KoHctaHTa paBHoBecus razodasHblx,

35 reTeporeHHbIX 1 rOMOreHHbIX MPoLeccoB. Bo3MOXHbIe 3Ha4YEHUS KOH-CTaHT paBHOBECUSA U YCIOBUS
06pPaTUMOCTU XMMUYECKUX peakLni.

36 MpuHumn Je-lWaTenbe. BnvsiHMe KOHUEHTpaUMK, AaBNEHMS 1 0O0beMa Ha paBHOBECUE XMMUYECKNX
NpoLEeCcCcoB. YCroBus CMELLEHNSI PaBHOBECHS.

37 BnusaHne TemnepaTypbl Ha PABHOBECNE XMMUHYECKNX NPOLIECCOB. CTtepuuecknii chakTop 1 ero cBs3b C
QHTPOMMen N TEPMOLAMHAMUYECKON BEPOATHOCTHIO.

38 PactBopbl. Knaccndpumkaums cmecen Belects. ncnepcHble CUCTEMbI U UCTUHHBIE pacTBOpbI. [MoHATHNE
KOMMOMAHbBIX CUCTEM U MAearnbHbIX PacTBOPOB. XapakTEPUCTUKM XUOKMX PacTBO-POB.

39 XapakTepuUCTUKUN XNOKUX PacTBOPOB (KOHLLEHTpaUus: cnocobbl BbIPaXXEHWS; PaCTBOPUMOCTb, MOHATUS:
HacblLLEHHbIE, NePEChILLEHHbIE N HEHACILLEHHbIE PACTBOPbI).

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

41 TemnepaTypa 3amep3aHnst; 0CMOC, OCMOTUYECKOE AaBreHue.

49 Mpouecchl pacTBOpeHUs (CTagmu pacTBOpPEHUs1). QHepreTuka npoLecca pacTBOpPeHUs. ONEKTPOnuThbI U
HeanekTponuTbl. CTeneHb anccoumaumn. CunbHble 1 cnabble aNekTponuTbl; NpUMepbI.

43 CTteneHb anccoumnaunm (NOHATMSA CUINbHBIX U cnabbix 3aneKkTponmToB). CurbHbIE 3NEKTPONMUTLI (NpUMeEpHI).
AKTUBHOCTb, KO3(PDULIMEHT aKTUBHOCTU, MOHHaNA cuna pacTeopa.

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

45 MoHHoe npousseneHne Boabl. KNCMOTHOCTb BOAHBIX pacTBOPOB aneKkTponutoB (pH — cpefbl; pacyeT 3HavyeHunin
pH).

46 HacbliweHHble pacTBOPbI ManopacTBOPUMbIX coeauHeHuin. [NponsseaeHe pacTBOPUMOCTU. YCnoBus
pacTBopuMOCTU. PacuyeT npegena pacTBOPMMOCTM ManopacTBOPUMbIX conen n3 aHavyeHun MNP.

47 M'oponus (MoHHO-06MeHHbIe peakuun). Tunbl rMaponu3a. KoHcTaHTa rmaponusa, ee CBsi3b C KOHCTaHTaMu
KMCNOTHOCTM U OCHOBHOCTH, CTeneHb rmaponusa. OnpeaeneHne KMCNoTHO-CTU Cpebl Mpu rmMaponmse.
[MoHATUA 06 OKMCNIMTENBbHO-BOCCTAHOBUTENBHbBIX MpoLieccax. BaneHTHOCTb 1 cTeneHb OKNC-NeHns (nokasaTb

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

Tunbl OKUCAUTENBHO-BOCCTAHOBUTESBHBIX PEAKLIMIA: MEXMOMNEKYNSPHbIE, BHYTPUMOIEKYISIPHbIE,

49 ANCNPONOPLMOHNPOBaHNS (MPUMEpPLI MEXMOSEKYNSAPHBLIX PeaKkLmii C pacCTaHOBKON KO3hdMLMEHTOB
MEeTOAO0M Mnonypeakumn).

50 BHyTpumonekynsapHele OB peakumm (NpyBectn 3 npMMepa ¢ pacCTaHOBKOW KO3 PULNEHTOB METOAOM
nonypeakumm).

51 OB peakunu oMcnponopLMoHNpoBaHust (MpuBecTu 3 NnpyMepa ¢ pacCTaHOBKOW KO3h(PMLMEHTOB METOAOM
nonypeakumm).

52 TunuyHble okucnutenu (npumepbl OBP ¢ paccTtaHoBkon kKO3dhdULMEHTOB METOAOM NONypeaKkumi).

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

54 BelectBa, obnagatowmne okMCnmnTenbHO-BOCCTAaHOBUTESBHON ABOMCTBEHHOCTLIO (Npumepbl OBP ¢
paccTaHOBKOW KO3(PULNEHTOB METOAOM MNOMypeaKkLmi).

55 OnekTpoxMmMmyeckue npoweccol, obLme 3aKOHOMEPHOCTH UX NpoTekaHus. 3akoHbl Papages. MNoHaTus

OBOWHOIO ANEKTPUYECKOro CnoAa 1n aneKkTpogHoro noTeHunana.
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"anbBaHWYECKUIA ANEMEHT (CXeMa C 3NEKTPONIUTUYECKUM KIto4eM 1 MeMBpaHoK, aHogHas U kaTofHas

56
peakumm).

57 3[C ranbBaHM4eckoro anemeHTa. BoiBog ypaBHeHus HepHcta (pacyet 3C 1 anekTpogHoro noteHuyunana).

58 CtaHgapTHbI BOOAOPOAHBIN anekTpod. CTaHgapTHBIN 3neKTpoaHbIn noteHuuan n 34C. DneKTpoxMMnyeckui
PS4 CTaHOAPTHBIX 3MEKTPOAHBLIX MOTEHLIMANOB.
Tunbl ranbBaHNYECKMX 31EMEHTOB. PacTBOpMMbIE U UHEPTHLIE 3NeKTPoAb!. [MoHATUE 06 3MeKTPOXUMUYECKOM

59 noteHumane. PacyeT noTeHUuanoB ransBaHu4eckoro anemeHta n 9C ¢ y4eToM KUCMOTHOCTM cpebl.
OnpepgeneHne HanpasneHus NpoTekaHWUs OKUCIIUTENbHO-BOCCTAHOBUTENbHbIX PeaKLUuii.
OnekTponua. Obwue npasunna NPoTeKaHNsi OKUCIMTENbHO-BOCCTAHOBUTENBbHbIX MPOLIECCOB NPU 3MEeKTponmse.

60 OneKTponM3 pacnnaBoB CONen U KOHLEHTPUPOBAHHbBIX PACTBOPOB KUCIOT U LLeNoYein. QnekTponus
pacTBOpPOB. AHOZHbIE M KaTOAHbIE PeaKL M.

61 3]'IeKTpOXIfIMVI‘-IeCKaF| KOppo3usl B Cpefe BNaXHOro rasa. QNeKTpoXMMmMYeckas Kopposus B cpee NpoBoasLLmnx
XVOKOCTEN.

62 Kopposaus metannos. Metoapl 3aLnTbl METANMOB OT KOPPO3UU (XMMUYECKME U SNEKTPOXU-MUYECKMNe, obLume
noHATKA). ManbBaHOCTErs, NPOTEKTOPHAs 3aluTa.

63 AnekTpoxummyeckas 06paboTka meTannoB (MPOLECC BbIMMaBKku). XMMUYECKME UCTOUYHUKN TOKa (KUCIOTHbIE U
LLIENTOYHbIE aKKYMYMSITOPbI).

64 OOwas xapakTepnUCTMKa NIEMEHTOB MaBHbLIX NOATPYMNM U UX COEANHEHUN. S- anemeHTbl (anemeHTbl | n
rnaBHbIX NOArPYynm).

65 LLlenoyHble meTannbl. LLlenoyHo3emenbHble MeTannbl

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

67 AnemenTol Il -A rmaBHoOM nogrpynnbl (XMIMUYECKME CBOWCTBA U CTPOEHME Bopa 1 antoMnHKS).

68 OnemeHTbl IV - A rmaBHOM noarpynnbl (06LWwasa xapakTepmcTika n CBOMCTBA). XMMUYECKME CBONCTBA yrnepoaa
N KPEMHUSI.

69 OcobeHHoCTU cTpoeHus yrnepoaa. CTpykTypa anmasa, rpacduTa, kapbuHa MpupoaHble coeguHeHUs
yrnepoga.

70 AchanbToBble NOpoab!, MPUPOAHbLIA Y NONYTHBLIN ra3 KaMeHHbIN Yronb. TexHn4eckne NpoayKTbl Ha OCHOBE
yrnepoga (4YepHble yrnm).

71 OcoBeHHOCTU CTPOEHMUS KpeMHUS U ero okcuaa. NpupogHble coeanHeHNst KpeMHUS 1 ero moandukaumm
(MpupoaHble OKCUAbl KpEMHWUS, NPUPOAHBLIE cUnukaThl). ICKyCCTBEHHbIE cunukaThl (CTekna).

72 OnemeHTbl NOArpynnbl repmaHns (06LLas XxapakTepucTuka U NCNoNb30BaHNe COeQUHEHUI repMaHusl, 0rioBa u
CBMHUA).

73 AnemeHTbl V - A rnaBHoM noArpynnb| (obwasn xapakTepucTmka n 0CobeHHOCTM CBONCTB). A30T U ero
coefuHeHns (XMMU4eckne CBOMCTBa a3oTa).

74 AmMMunak. Peakumm npucoegmHeHusl, 3aMmeLLeHns, KOMNekcoobpasoBaHnsl, OKUCTIUTENbHO-
BOCCTaHOBUTEIbHbIE pPEaKLUN.

75 'MopasvH 1 rmgpokcunammH (peakummn 3aMmeLLeHnsi, KOMMIeKkcoobpa3oBaHWsi, OKUCIUTENbHO-
BOCCTaHOBUTESIbHbIE).

76 Oxkcunapl asoTa (CTpOeHne MoneKyn OKCUA0B, XapaKTePUCTMKN U XMMUYECKne CBOWCTBA, NOoMyYyeHne B
NPOMBILLITEHHOCTU, B NTabopaToOpHLIX YCNOBUSAX).

77 A3OTCOJJ,€p)K8LLI,VI? KMCNOTbI — a30TUCTOBOAOPOAHAS, a30TUCTas, a3oTHas (CTPOEHME U XapaKTEPUCTUKN 1
XUMUYECKME CBONCTBA).

78 Conuv a30THOW KNCMNOTbI, CONMYM aMMOHUS (MPUMEHEHWE, peakLnM pasroXeHusl).

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

80 CoenuHeHus cdocdopa: okcuapl, cynbuabl cboccpczpa, docdhuapl, ranoreHaHmapuabl. PochopHble
KMCNOTbI: OPTO-, METa- U NMPO- , X CTPOEHME N CBONCTBA.

81 Conu pochopHbIX KUCNOT, UX CBOWCTBA U NpUMEHeHne (peakumm rmgponusa). Conm nonmdocdopHbIX KUCHOT
(npumeHeHwue).
docdopHble KncnoThl: docdopucTas, hocdopHoBaTmcTast, NonngpocdopHbIe KUCIOThI, UX CTPOEHNE U

82 concTtBa. HagdochopHblie KUCNOTbI: MOHONEPOKCO-hocdopHas K1cnoTa, nepokcoangocdopHas KucnoTta
(0cobeHHOCTM CTPOEHMS, NONYYEHNE U NPUMEHEHNE).

83 MbIWwbsK, cypbMma, BUCMYT (XapaKTEPUCTUKM, NPUMEHEHNE U XMMNYECKNE CBOWCTBA).

84 AnemeHTbl VI - A Fj'IaBHOVI noarpynnbl, obLan xapakTepucTnka u XMMmM4eckne CBOMCTBA, NPUMEHEHNE (CENeH,
TENNyp W MOSIOHUNA).

85 Kucnopog u ero coeanHenns. Boga u nepokenp Bogopoaa. (030H, BoAa: CTPOeHNe, XMMUYECK1e CBOMCTBA,
NPUPOAHbIE NCTOYHUKN).

86 Cepa n ee coeagnHeHunsi. Okcnabl cepbl (0COGEHHOCTU CTPOEHMS, MPUMEHEHNE U XMMUYECKNE CBOWCTBA).

87 Kucnotbl (cepos9,qopop, 1 ero BoAHbIE pacTBOPbI, MPUMEHEHME, CTPOEHNE, XMUMUYEecKne cBorcTea). Conu
CepoBOAOPOAHON KUCIOThI: OCHOBHbIE , aM(OTEPHbIE, KUCNOTHbIE (TMOKUCIOThI), MAPOnn3 cynbuaos.

88 Cynbdugel, cepoyrnepoga, nonylcyan)mp,bl. CepHucras u CepHas K1CnoTb (cTpoeHue, nonyyeHue n
NPUMEHEHNEe, XMMUYECKNE CBOMCTBA, CONN UX XMMUYECKME CBOMCTBA U NPUMEHEHNE).

89 MonucepHble, TMOCEPHBIE U MEPOKCOCEPHbIE KACMOTbI, UX CTPOEHNE, XMMUYECKNE CBOWCTBA, NMPYMEHEHME U

nonyyeHue.




90

OnemeHTol VIl - A rmaBHon nogrpynnel MPpOYHOCTE ABYXATOMHbIX MOMEKYN N UX BOAOPOAHbLIX COEANHEHUN,
0COBEHHOCTUN CTPOEHMST MOSEKYN ranoreHoB (06Llas XxapakTepucTuka, CTPOEHNE N XMMUYECKME CBONCTBA).
dT1Op U ero coegmHeHunda. dtopua Bogopoaa.

91

Xnop, 6pom, noa, ranoreHoBoAopPOAbl. XMMMUYeCKne CBOMCTBA (OKUCNNTENbHO-BOCCTAHOBUTENbHAA
aKTUMBHOCTb). OKUCNUTENbHbIE CBOWCTBA rarioreHoB, Nomny4yeHne ranoreHoB. [[anoreHoBogopoabl U X COMW.
KncnoTtHble n BOCCTaHOBUTESNbHbIE CBOWCTBA.

92

Okemnabl xnopa. CtpoeHusa okemaos xnopa (1) n (1V), peakunmn gncnponopumoHnpoBaHnst (CTPOEHME XINOPUT- U
Xnopar- MOHOB), CBONCTBA.

93

KI/ICJ'IOpOﬂHbIe KMCNOTbI XNopa, KNCNOoTHaaA U OKUCInTeribHad akTUBHOCTb KUCIIOT (peaKLl,I/WI pa3ﬂO)KeHI/I$|).

94

Conu ranoreHKUCNopoaHbIX KUCIOT (peakunn pasnoxeHus, npumeHeHne conen). dnementsl VIl - A
noarpynnol.

95

XrmMusa nepexogHbix arnemeHToB. ObLme cBoricTBa d- 3NeMeHTOB (aTOMHbIV pagnyc d- 3NIEMEHTOB).
OnemeHTbl NOArpYNMbl CKaHOUS XapakTepuUCcTUKa, MPUMEHEHNE B NMPOMbILLNIEHHOCTU, XMMUYECKNE
coeuHeHus.

96

OnemeHTbl NOArPYNMbl TUTaHA, UX 00LLas XxapakTepucTmka, NPUMeHeHNe B NPOMBILLNIEHHOCTU. XUMUYeckme
coeuHeHus1, 0COBEHHOCTH MONyYEeHUs peaKMX SNIEMEHTOB, COMM NONMBANEHTHLIX METarnoB (rMaponms).
OneMeHTbI Nogrpynnbl BaHaaus. OnpegeneHne XMMMYeCKoro CocTaBa CrfiaBoB PefKo3eMESbHbIX 31EMEHTOB
(cnocobbl nepeBofa METANOB B UOHbI).

97

OneMeHTbl NMoArpynMbl Xpoma o6LLas XxapakTepUCTMKa, XMMUYECKe CBOCTBa XpoMa M ero coenHeHun
(MonunbaeH, Bonbgpam, 0COGEHHOCTU MX XUMUYECKUX coeanHeHuin). Okeuabl 1 KUCOTel Xpoma. XpoM,
Monub6aeH, Bonbgpam NpUMMeHeHne B NPOMBILLNIEHHOCTU, CMNaBbl HA UX OCHOBE.

98

XpOM 1 ero CoeiMHeHUs!, KaKk OKUCITUTENMN B XMMUYECKMX peakLmsix (CocTaB XpomoBoii cmecu). Conm
AVMXPOMOBOI U XpOMOBOW KUCIIOT, 0COBEHHOCTM X NOBEAEHMS B LLEIOYHOMN U KUCION cpepax.

99

OneMeHTbl NoArpynMbl MapraHua o6LLas xapakTepucTuka, NpUMEHEHME B NMPOMbILLIIEHHOCTU, XUMUYECKUE
coeauHeHus (TeXHeLWA, PEHUIA, OCOBEHHOCTU NX XMMUYECKUX COEAUHEHUI).

100

MapraHeL, 1 ero coeuHEHNs!, KaKk OKUCTTUTENM B XMMUYECKUX peakUmax (peakLms pa3rnoxeHnsl nepMaHraHara
kanus). Conv mapraHuoBON U MapraHLOBUCTOM KUCIOT, OCOBEHHOCTM UX MOBEAEHWUS B LLLENOYHOW U KUCION
cpepax.

101

MapraHeLL, ero okcmabl, OCHOBaHuA, KACIOTbl U COINN. an/IMeHeHI/Ie MapraHua un ero COeauHEeHUN B TEXHMKE
crnnaBbl HAa UX OCHOBe.

102

OnewmeHTol VIl - b nogrpynnel. Cemeiictso xenesa. lNnatnHoBblie meTannel. ObLasa xapakTepucTuka
3N1EMEHTOB (3NEKTPOHHOE CTPOEHUE). DnemMeHTbl ceMencTBa xenesa. ObLan xapakTepmcTnka af1EMEHTOB
Xenesa, kobanbTa, HUKens (ANEKTPOHHOE CTPOEHME).

103

Xumunyeckune cBonCTBa xenesa. Baaumoaencteme ¢ KUCNoTamm 1 LLenoYamMm, NPOLLEeCC pKaBreHus xenesa.
CTanu 1 YyryHbl. XM1M3M npoLecca BbirnyaBKu.

104

Oxcunabl v rugpokerabl xenesa. Cynbdpuabl. Xummnyeckme caorctea. Conu xenesa Il u lll. Peakunm Ha MOHBI
xenesa. [NonydyeHne KOMNNEKCHbIX conen xenesa. NprmeHeHne coeguHeHN XXenesa u ero buonornyeckoe
3HayeHue.

105

MnatuHoBbLIE MeTannbl (XMMMUYECKne CBOMCTBA U NpuMeHeHne). AnemeHThl | - b nogrpynnel. Meab, ee
XUMUYECKME CBONCTBA, MPUMEHEHUE (CNNaBbl HA OCHOBE Mean), NPUPOAHbIE COeAMHEHMUS. AnemeHTsI | - b
nogrpynnbl. Cepebpo, 3051070 (XMMMYECKME CBONCTBA, NPUMEHEHME, NPUPOAHLIE COEOUHEHNST).

106

OnemeHTbl Il - B nogrpynnel. LIMHK, KagMun pTyTb (XMMUYECKME CBONCTBA, NPUMEHEHME, NPUPOAHBLIE
coeuHeHuns).




5.3.2 TunoBble TeCcTOBbIE 3a4aHus

He npegycmoTtpeHo
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3aaHNA (3a4a4u, KeUCbl)

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 =



5.4 MeTogn4yeckue matepuansl, onpegensirowme npoueaypbl OLLeHUBAHUA pe3yNbTaToB 06y4YeHUs
5.4.1 YcnoBusa gonycka obyyvarowerocsi K npoMeXxXyTo4yHOM aTTecTaumMm 1 NopsaaokK NIMKBMAALMM aKkageMuvecKomn

3aA40JHKeHHOCTU

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

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTalMm No QUCLMUNIMHe

YcTHasa +

MNMncbmeHHasn +

KomnbroTepHoe TecTtnpoBsaHune

5.4.3 Oco6eHHOCTU NpoBeAeHUsI MPOMEXYTOYHOM aTTecTauum no AUCUUNImHe
* BoaMoxHocCTb nonb3oBatbcs [lepuoguyeckor Tabnuuen anemeHToB [0. . MeHoeneeea, cnpaBoOYHbIMU

Tabnmyamm

pacTBOPUMOCTH,

KOHCTaHT

Javccoumauum

cnabbix 3MeKTPONuTOB,

npounsseaeHni

NHasa

pacTBOPUMOCTH,

CTaHOaApPTHbIX 3NTEKTPOAHbIX NOTEHUManoB, CtaHAapTHbIX TeEpMOANHAMUYECKNX BENTUYNH, KalnbKyJ1ATOPOM.
* Bpems Ha NOAroToBKY OTBETa Ha 3K3aMeHe 45 MUHYT.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YuebHasa nutepartypa

ABTOp

3arnasve

MN3paTenbcTBO

| Non nspnaHus |

Ccblsika

6.1.1 OcHoBHas y4yeGHasa nuTepatypa

Mpecc U. A.

OcHoBbI 06LLEen XuMmmnmn

CaHkr-leTepbypr:

http://www.iprbooksh

XVIMU3OAT 2017 0p.ru/67353.html
OeynunyaHckas H. H.,[O6was u HeopraHuyeckas https://ibooks.ru/rea
Epmonaesa B. U. XUMng yuyebHoe nocobue| Mocksa: MI'TY um. H.O. 2018 ding.php?
Ana TeXHUYECKUX BY30B BaymaHa short=1&productid=
364010
BongbipeBa, O. T.,|JlaGopaTopHbii  NpaKTUKYM http://www.iprbooksh
Henos, A. I.,|no obLen " op.ru/71462.html
[opoxuH, B. ., | HeopraHnyeckon xMmmm
3ariuesa, tO. H.,
Kaptawesa, M. H.,
s E & Mockaa: SkOOHMC 2015
PbibanbueHko, B. C.,
Pyablk, E. M.,
ConopoBa, E. B,
TiomeHoBa, C. W,
Henos, A. T.
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
T. J1. NykaHunHa Obuwana wn HeopraHuyeckas | M-BO HayKu U BbICLLIEMO http://nizrp.narod.ru/
xumus.  KoopauHauuoHHble | o6pa3sosaHus Pd, C- metod/kafobshineor
COEQIMHEHNs B KOMMMEKCHOW | [MeTep6. roc. yH-T Mpom. gh/1642645580.pdf
XUMUYECKON  nepepaboTke: TeXHONormmn n 2021
y4yebHoe nocobne. — 3-e 3HepreTnkn.-CaHKT-
13a., gon. n ucnp. MeTepbypr: BLUT3
cneryntg
CrenuHa, n. B., | CTpoeHne atoma MockBa: MocKoBCKuiA http://www.iprbooksh
YctnHosa, 0. B, rocyaapCTBEHHbIN 0op.ru/46050.html
Hukudoposa, T. IT. CTPOUTENbHbIN 2016
yHuBepcuTeT, Al [n 3p
Meana, 36C ACB
Appawesa, J1. Tl |lpaktukym no obuen xumun | Caxkt-Netepbypr: CaHkT http://www.iprbooksh
NykannHa, T. JI, -MeTepbyprekuin op.ru/102548.html
Mwuxaiinosa, U. C. rocyjapCTBEHHbI 2017
yHMBEpcuTeT
NPOMbILLIEHHbIX
TEXHOMOMn N an3anHa
JI.MN. Apgawesa, A.FO. |HeopraHuyeckas XUMus | M-BO HayKM 1 BbICLLIETO http://nizrp.narod.ru/
BaxpyLues, T.J1. | [TekeT] meToandeckne |  obpasosaHus, BLUTS metod/kafobshineor
JlykaHuHa ykasaHus K BblnonHeHuo |  CM6CYMNTH. — 4 uwaa., 2019 gh/1569419150.pdf

VHOMBMAYaNbHbLIX 3adaHui

ucnp. u gon. — Cl16.:
BWT3 Cnerynta




JI.MN. Appawesa, T.J1. |[pakTtukym no M-Bo obpasoBaHus n http://nizrp.narod.ru/
NykaHuHa HeopraH14eckon XMMnn Hayku Pcp, BLUTO 2018 metod/kafobshineor
[ TekcT |: y4. nocobue cnerynTa.-- Cre.: gh/2018_09_24_01.
BLWITS3 Crerynta pdf
T.J1. JlykanuHa, W.C.|O6was XUMUS B http://nicrp.narod.ru/
MuxannoBa XUMUNYECKON TexHonorum metod/kafobshineor
OPEBECUHbI. OcHoBHble gh/12.pdf
3aKOHOMEpPHOCTH M-Bo 06pa3oBaHusa n
XUMUYECKNX npoteccos. | Hayku P®, CIM6 I'TYPIT. - 2015
OKkncnNUTENBEHOBOCCTAHOBUT Crie. : Cnelr Typmn
ernbHble npeBpaLleHus.
OcHoBbI ANEeKTPOXMMnn
[TekcT]: y4eb. nocobue
T. J1. JlykaHuna, J1. 1. |O6wasa wu HeopraHmyeckas http://nizrp.narod.ru/
Appawesa, A. [O.|xumus. OO6wasa xumussi B| M-BO HAyKM U BbICLLEO metod/kafobshineor
Baxpyies KOMMIIEKCHON  XMMUYeckoWn | obpasoBaHust PO, C.- gh/131.pdf
nepepaboTke ApeBecuHbl. | eTepb. roc. yH-T Npom.
Knaccudukaumus TEXHONOrn N ansamnHa, 2023
HeopraHN4ecKmx BbICLU. LK. TEXHOMNOMMK U
COeINHEHUN. CtpoeHne | aHepreTukn. — CaHKT-
BellecTBa. PacTtBopbl: MeTepbypr: BLUT3
yuyebHoe mnocobue. — 2-e cneryntg
u3ga., 4on. U ucnp.

6.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHo-6MbnnoTtevHasa cuctema IPRbooks[OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CMb INYMNTH [AnektpoHHbI pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnnoTeyHas cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/
MHdopmaunoHHass cuctemMa «EguHoe  oOkHO  pgoctyna K oGpasoBaTenbHbIM
Xumusay [SnekTpoHHbln pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7
PedepatvBHas n cnpaBodHas 6asa [aHHbIX peueH3upyemor nuTepaTypbl Scopus [OneKTpoHHBIN pecypc).
URL: https://www.scopus.com
Bubnunoteka
http://www.chem.msu.ru/rus/library/welcome.html

6.3 Mepe4veHb NULEH3UOHHOIro U CBOOOAHO pacnpocTpaHAeMOoro nNporpamMmHoOro obecneyeHus

XNMU4ECKoro dakynbTeTa Mry [OnekTpoHHbIN

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

pecypcam. Pasgen.

pecypc] URL:

6.4 OnucaHmne maTepuanbHO-TEXHMYECKON 6a3bl, HeOGXOAMMOM ANA OCYLUECTBNEHMA 06pa3oBaTeNbHOro
npouecca no gUcCUUnIInHe

Ayautopus OcHalleHune
MexumoHHas MynbTmeauniiHoe obopyaoBaHue, cneuuanuanpoBaHHast Mebenbs, focka
ayguTopus
HaGop nabopatopHbii ans  npoB-geHuss pabor no xumuu, pH/ HB — wmeTpbl, Bechl
5-211 nabopaTtopHble, TepmocTaT, AUCTUNNATOpP. Xumudeckass nabopartopusa kadegpbl obwen wu

HeOpFaHVI‘-IeCKOI;I XUMMM € HeobxogMmbiMK peaktmeamMn w”n naGopaToprlm o6opyn03aHmeM

(mpobupkun, NnaHweTbl ¢ HAOOPOM PeaKkTUBOB, CTaHAAPTTUTPLI U MpoYee).




