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Pabouas nporpamMma  gucUMNNUHBI ~ COCTaBneHa B  COOTBETCTBAM C  pedeparnbHbiM  FOCY4ApCTBEHHBIM
obpasoBaTernbHbIM  CTaHOAPTOM Bbicwero obpasoBaHua no HanpaeneHuto nogrotoBkn 18.03.01  Xumudeckas
TEXHONOrMSA, yTBEepXKOEHHbIM npukasoM MuHucTepcTBa obpasoBaHusa U Hayku Poccuiickon Pepepauumn ot 07.08.2020 .
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CocraButens (n):

KaHomaat XuMnyecknx Hayk, 3aBeayroLmnin kadpeapon JlykaHuHa T.J1.
OT Kadbenpbl cocTaBuTENS: Jlykanuna T.J1.
3aBegyowmii  kacpegpont  obwer UM HeOpraHU4ecKkowm

XUMUK

OT BbInyckatoLen kadenpbl: CmupHoBa E.T.

3aeegytownin kadegpom

MeToaundeckun otaoen: CmunpHoBa B.I".



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

dusmka

2 KOMMETEHUMN OBYYAIKOLLEIrocs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMINNHDbI

OlMK-1: CnocobeH usy4yarb, aHanM3npoBaThb, UCMOMb30BaTb MEXaHU3Mbl XUMUYECKUX peaKLui,
NpPonCcXoasLMX B TEXHONOrM4Yeck1x npoLeccax U oKpyxarLieM M1Upe, OCHOBbIBasiCb Ha 3HAHUSAX O CTPOEHUN
BellecTBa, NpUpoAe XMMUYECKON CBA3N U CBOMCTBAX PasfiMUHbIX KITaCCOB XMMUYECKUX 3J1IEMEHTOB,
coeAVHEeHUN, BellecTB U MaTepuanoB

3HaTtb: TeopeTn4eckne OCHOBbI obwen wu HeopraqueCKoﬁ XM N NOHUMATb NpUHUUNbI CTPOEHUA BelleCTtBa WU
npoTekaHna XMMM4eCcKmnx npoLeccos.

YMeTb: BbINOSIHATb OCHOBHbIE XUMUYECKNE onepauunun.

BnapeTb: TeopeTn4eckmummn mMetogamum onmncaHuA CBOWCTB NPOCTbIX W CINOXHbIX BelLleCTB Ha OCHOBE JJ1IeKTPOHHOIo
CTpPOEHNA UX aTOMOB W TMOJIOXKEHNA B I'Iepmop,mquKoﬁ cucremMe XMMUYECKMX INeMEeHTOB, J3KcnepuMeHTanbHbIMU
MeTogamMun onpenerneHna (*)VI3V|‘-IeCKI/1X M XMMNYECKNX CBOWCTB HeopraHn4eckmnx COeaUHEHUN.

OlNK-2: Cnoco6eH ncnonb3oBaTtb MateMaTnyeckue, pusnyeckue, GPU3NKo-XxMMmnyeckme, XMmMnyeckme MeToabl
Ans pelleHus 3aaay npodpeccMoHanbHON AeATeNbHOCTU

3HaTtb: QJIEKTPOHHOE CTpOeHMe BeLleCTB, pasfindHblie TUMbl XUMUYECKON CBSI3M, TepMoanHamMmmnyeckmne q:)yHKLI,VII/I,
no3sosidume Cyautb O BOSMOXHOCTU NMPOTEKaHNA XUMUYECKNX NpoLLeCCOB.

YMeTb: MCNonb3oBaTb XUMUYECKME 3aKOHbl, TepPMOAUHAMWYECKME CMpPaBOYHbIE [OaHHbIE U KONUYECTBEHHbIE
COOTHOLLEHUS OOLLEN N HEOPraHNYECKON XUMUK AN peLleHns Npod)eCcCMoHanbHbIX 3a4ad.

BnageTb: HaBblkaMmy paboTbl Ha COBPEMEHHbIX NpUGopax, NO3BONALIMUX OLEHUTb PU3MKO-XMMUYECKME XapaKTepUCTUKK
BELLEeCTB.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl.

dopmbl
3aHATUN

CP

Nex. Na6. | (4ackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pasgen 1. CTpoeHue BellecTBa

Tema 1. CrtpoeHne atoma. YpaBHeHue
WpeauHrepa. TNoHATUME BOMHOBOW (OYHKLMK.
OHepreTU4eckne xapakTepucTmkn atoma.
OcHoBHble 3aKOHbI XUMUU. Knaccbl
HeopraHN4ecKkmx coeavHeHUN " nx
CBOVICTBA. 1 14 HW
JlTabopaTopHas paboTa Ne1. Knaccbl
HeopraHN4ecKnx CoeaNHEHNN.

Tema 2. Mepuognyeckas cuctema
anementoB [.N. MeHaoeneesa. [loHaTne
3MEeKTpoOTpULATENBHOCTM U cpoacTBa K
ANeKkTpoHy. S-, p-, d-, f- anemeHThHI.
BaneHTHOCTHM 3MEMEHTOB rmaBHbIX "
NOBOYHbLIX MOArPYN. 14 HW
OcCHOBHbIE 3aKOHbI XUMUN. 3akoH
3KBMBANEHTHbIX COOTHOLUEHUN.

Tema 3. Xwumudeckass cBA3b. Teopus
XUMUYECKMX  CBA3en. Xumumyeckasd CBsA3b
WNOHHOTO TMna. KoBaneHTHas CBSI3b.
eoMeTpya Mornekyn no mMeTogy BaneHTHbIX
CBSA3EN. M'bpugusauus 3NEKTPOHHBIX 1
opbuTanen. MeTog MONEKYNSPHbIX
opbutanen. CTpoeHue oTAeNbHbIX MOJEKy
C KOBamneHTHOM cBA3blD. [eTepoaTOMHble
Monekynbl. KoopAMHauWOHHbIE COEOUHEHNS.
Teopusi KPUCTanNmIMyeckoro nons nuraHos. 2 1 24 nn
Mony4yeHne KOOPAMHALUMOHHBIX COEeANHEHUN
MpumeHeHne KOOPAMHALMOHHBbIX
COEOWHEHUI B pasfuuHbIX  obnacTsax
TEXHUKM.

JlabopaTopHas paboTta Ne2.
KoopavHaunoHHbIe coeanHEHuUs.

Pasgen 2. OcCHOBHble  3aKOHOMEPHOCTU
XUMUYECKMX npoLeccoB

Tema 4, XumMmundeckas
TepMoamHammka.OCHOBHbIE

3aKOHOMEPHOCTM  XMMWYECKMX  MPOLIECCOB.
OHTanbNUa XMUMWYECKNX peakumn. OHeprus
akTuBauuun. 3akoH lecca.PaboTta
XVIMUYECKON peakumu. CraHpapTHoe 2 12 N
COCTOSHME. CrangapTHbIn noteHuunan
Mmbbca. Ycnosue CaMOonpOoM3BOSbHOIO
NpoTeKaHNsl XUMNUYECKON peakLmu.




Tema 5. Xumunyeckas KuHeTtuka. KuHeTuka
XUMUYECKMUX peakumn. 3aKkoH [OEeNCTBYHOLLMX
macc. CKOpOCTb  XMMMUYECKMX  peakuun
YpaBHeHune AppeHunyca

Tema 6. Xumnyeckoe paBHOBECKE. YYEHUE O
paBHOBECUMN. KoHcTaHTa paBHOBECHSI.
3aBMCMMOCTb  KOHCTaHTbl  paBHOBECUS OT
TemnepaTypbl.

Pasnen 3. Teopusa pacteopoB

Tema 7. PacTtBopbl. Mpoueccel
pacTtBopeHusi. OOwwme cBOMCTBA PacTBOPOB.
3akoHbl Payns. KoHueHTpaumm pacTBopoB.

Tema 8. 3Jnekrtponutuyeckas guccoumaums.
KncnoTHo-OCHOBHbIE B3aMMOOENCTBUS.
[Ouccoumauus KUCNoT " OCHOBaHUN.
OnpeneneHue cunbl KAUCIOT Mo UX oopmMmyrie.
KoHcTaHTa aguccoumaumn. W30TOHUYECKMI
KO3hPULUMEHT. CunbHble 3MEKTPOSNTHI.
AKTUBHOCTb, KOID(PULNEHT aKTUBHOCTMW.

Tema 9. Cnabble anekTponuTbl. 3akoH
pa3baBnenuns OcTtBanbaa. CteneHb
avccoumnaumn. NoHHoe npousBedeHue Boabl.
JTabopaTtopHasa pabota Ne 3.1. CunbHble
SNEKTPOSMUTLI.

JlabopaTtopHasa pab6ota Ne 3.2. Cnabbie
3NEKTPONUTLI.

Tema 10. MponsseaeHne
pacTtBopuMocTu.lponsseneHue
pacTBopMMOCTU.  [lpyMEHEHMe  KOHCTaHTbI
paBHOBECWUs Afsl  aHanm3a  XUMUYECKUX
paBHOBECUIA HA NPUMEpPE MOHHbIX peakLui.

Tema 11. Conu. WoHHble YypaBHEHMS.
Mmoponua. CTeneHb rMOpoNnn3a, KOHCTaHTa
rmgponu3a. OCHOBHblE CBEOEHUS O Teopuu
conbBocuctem. ConbBartauusi.

JlTabopaTopHass pabota Ne 4. [wugponus
coren.

Pasnen 4. OkucnnTenbHo-
BOCCTaHOBUTESbHbIE NPEeBpaLLEHNS

12 HU
14 HW
12 HU
10 nn
10 HU
10 HU
10 HW




Tema 12. Twvnbl OKUCINTENbHO-

BOCCTaHOBUTENbHbIX peakumn.
MexmonekynspHoe OB,
BHYTPUMOMEKynsipHoe OB,

Oucn ponopunoHnpoBaHue.

Tema 13. MeToapbl paccTaHOBKM
KoadppmuMeHTOB.  DNEKTPOHHLIN  BanaHc.
MeTog nonypeakuui.

JTabopaTopHasa pabota Ne 5. OkucnmrtenbHo-
BOCCTaAHOBUTESbHbIX NpeBpaLLeHus.

Pazgen 5. OnekTpoxnmmyeckume npoLuecchl

Tema 14. J3neKkTpOXMMUYECKME MNPOLIECCHI,
oblmne 3aKOHOMEPHOCTU WX MNPOTEKaHus.
3akoHbl  ®apaged. [lloHaTus  ABOWHOrO
AMEKTPUYECKOr0  CMosi M 3NEKTPOAHOro
noteHuwana. [anbBaHWYECKUIA  SMEMEHT.
CTtaHoapTHbIN BOOOPOAHbIN AneKTpos.
PaboTa ranbBaHU4YecKoro arnemeHTa.

Tema 15. T[loHATME SNEKTPOXUMUYECKOTO
noTeHumana. YpasHeHue HepHcTa.

Tema 16. OnpegeneHne  HanpaBneHUs
OKUCIUTENbHO-BOCCTAHOBUTESTBHOMO
npouecca.

Tema 17. OnekTponus. AnekTtponus
pacTBopoB M pacnnasoB conen. [lpasuna
BOCCTAHOBJIEHMS HA KAaTOAE W OKUCMEHUS Ha
aHoge.

Tema 18. OnekTpoxvmMmuyeckme npoueccol B
TEXHUKE. 3alWmTHbIE MOKPbITUS.
MpoTekTopHas 3awmra. AHOaHOE
OKCUAMPOBaHME.  XMMUYECKME  UCTOYHUKU
Toka. BbinnaBka antomuHuga.  Tpouecchl
Koppo3uu.

Pasgen 6. CBonctBa  HeopraHuMYecKmx
COoeaVHEeHMN

Tema 19. Obuwas XapakTepucTuka
9MIEMEHTOB  MMNaBHbIX  Moarpynn U WX
COE€VHEHNN.

JlabopaTtopHasas pabota Ne 6. OOwwme
CBOWCTBa MeTarros.

8 HU
16 HU
10 nn
12 HU
10 HW
8 HU
8 HU
10 HU




Tema 20. [anoreHbl U WX COEAVUHEHUA.
OnemeHTbl MOArPynnbl  KUCropoda W uX
BaXkHenLme COeNHEHNA. OnemeHThI
noarpynnbl  as3oTa WM UX  BaxHenwwwue
COeauHeHUs.
JlabopaTtopHasi pabota Ne 7. [anoreHbl U nx
COeaUHeHUs.
JlabopaTtopHasi pabota Ne 8. Cepa un ee
COeNHEHMS.
JlTabopaTopHaa pabota Ne 9. A3oT u ero
coeaNHEeHMs.

16

HU

Tema 21. OcobeHHOCTU CTpPOeHus yrnepoaa,
ero mogmndukauumn, nNpupoaHble CoeanHEHUs,
TEXHUYECKNe  npoaykTel.  KpemHun, ero
COEdVHEHUs!, MPUPOOHbLIE W WUCKYCCTBEHHbLIE
CUNUKaTbl. DNEMEHTbI NOArPYNNbl repMaHus.
JlabopaTtopHass pabota Ne 10. Ornoeo,
CBUHeL.

12

HW

Tema 22. OnemeHTtsl | — 1l rnaBHbIX
noarpynn, WX XuUMUYECKMEe CBOWCTBA U
Ba)HeNLLne coeanHEHUS.

10

HU

Tema 23. d - oanemeHThl, obuwas
XapakTepPUCTUKA, OCOBEHHOCTW, BaXkHenLwune
xumMmunyeckne coeguHenus. Fe, Co, Ni, Cr, Mn
— CBOWCTBA U XMMUYECKNE COEANHEHMSI.
JlabopaTtopHaa pabota Ne 11. Xpowm,
MapraHeLl, »eneso.

12

HU

Wtoro B cemecTpe (Ha kypce ans 3A0)

12

20

274

KoHcynbTaumm n npoMexyTovHas
aTTectaums (Ok3ameH)

13

Bcero koHTakTHasa pa6ora u CP no
AvcuunnvHe

37

287

4 KYPCOBOE NMPOEKTUPOBAHUE

KprOBOG npoeKkTnpoBaHmne yqeﬁHblM nraHoM He npeaycMoTpeHO

5. ®OH} OLIEHOYHbIX CPEACTB AJ1IA NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALIUU
5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLIEHMBaHUSA pe3ynbTaToB 00y4YeHus

5.1.1 NMoka3aTtenun oueHUBaHUA

Kopn HanmeHoBaHne oueHOYHOro
[MokasaTenu oueHnBaHUA pe3ynbTaTtoB 00yveHus
KOMMNeTeHLUmMmn cpeacTea
1. Nanaraet 6a3oBble XMMWUYECKME 3aKOHblI U MUMEET NpPeACTaBneHne o
XUMUNYECKNX ABMEHNAX
2. [emoHcTpupyeT npuvMeHeHne 06a30BbIX XUMUYECKMX 3aKOHOB K| 1. Bonpocbl YCTHOrO
ONK-1 peLueHunto 3agad cobecenoBaHus
3. Wcnonb3yeT TeopeTUyeckue 3HaHusi MO XUMUU Ons  pelleHus | 2. MpakTnko-
npakTuyecknx 3agay OPUEHTUPOBAHHbIE 3afaHus
4. \meeT NpeacTaBneHne o CTPOEHNN aTOMOB PasfMyHbIX 3NIeMEHTOB
5. MNoHMmaeT cBs3b CTPOEHMSI aToMa C NPUPOSON XMMUYECKON CBA3N
1. ToHumaeT cCBSA3b NEPUOAMYMHOCTM  CBOWCTB  3anemMeHToB cC|1. Bonpocbl YCTHOro
OriK-2 XUMUNYECKMMWN CBONCTBAMM Pa3fNYHbIX COeaUHEHNI cobecenoBaHus
2. YMeeT cBs3aTb CTpOEHME BewecTBa C XUMUYECKUMW CBOWCTBaMMU | 2. MpakTuko-




aToMOB WM MOJIeKysn, a Takke C XMMWU4YEeCKUMU cBonctBamu Pa3nnYHbIX

coeivHeHUN
3. MoxeT onpefennte BO3MOXHOCTb MPOTEKAHUA XUMUYECKUX peakumin
npu 3afaHHbIX TepMoanHaMNYECKUX YCNOBUSIX, Nonb3yscb

CNpaBOYHbIMU AAHHBLIMM
4. YMmeeT paccymTblBaTb CKOPOCTb NPOTEKAHUS XMMUYECKUX NPOLLECCOB

5. YmeeT onpegensaTb npucyTcTeme PassiMyHbIX Knaccos
HEeOpraHM4yecknx  COeOUHEHUM MO KaYeCTBEHHbIM  XUMWYECKUM
peakumsam

OpuUeHTUpoBaHHbIe 3adaHNA

5.1.2 Cuctema u KpuTEepUn OLLEHMBaHUSA

LLikana oueHnBaHuA

KpuTtepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobeceoBaHue

MucbmeHHasn paboTa

5 (oTnmn4HO)

Ob6yvatowmics nokasbiBaeT
BCECTOPOHHee UM rnybokoe  3HaHue
OCHOBHbIX XUMUYECKNX 3aKOHOB,

CBOOOOHO OpUEHTMPYETCA B OCHOBHbIX
MOHATUSIX, TEPMUHaX W onpedeneHusix
npy OTBETE; YCBOMI OCHOBHYIO U 3HAKOM C
AOMNOMHUTENBHON  NUTEepaTypon;  MOXeT
06BACHUTD B3aMMOCBS3b OCHOBHBbIX
XMMWUYECKMX 3aKOHOB W UX 3HayeHwe Ans
nocneayoLlen npoceccnoHanbHon
AeATEeNbHOCTN;  MPOSIBMSieT  TBOPYEcKme
CNocoOHOCTM W LUMPOKYID 3pyauumio B
ncnonb3oBaHuMK y4ebHoro matepuana.

O6yvatowmmnca  geMoHcTpupyeT
NMOHMMaHve  YCroBUS  3agjayu,  BriageHve
HaBblkaMn ero aHanu3a, Bblbopa HYXHbIX
3aKOHOB W hopmyn ANs ee pelleHus, 3HaHue
pasmMepHOCTE XMMMWUYECKMX BEnUYuH. Ymeet
NPUMEHATb  MaTeMaTU4yeckuin annapaTt  ang
peanusaumu nnaxa pelwleHns  3agaun.
Monyuun npaBumnbHBIA OTBET W MOXET €ro

WHTEpPNPeTUpOBaTb.

npaBunbHoe

OO6yuvarowmiics nokasbiBaeT [OCTATOYHbIN

06yl4arou.|y| ncs OEMOHCTpUpyeT OoCTaTto4vHoe

YPOBEHb 3HAHUM OCHOBHBLIX XUMUYECKUX MOHAMAHME = yCroevs — 3ajadn, — BRaneHne
39KOHOB, OPWEHTUPYETCS B  OCHOBHBIX HaBblkamMy €ero aHanu3a, Bblbopa HYXHbIX
MOHSTUSIX W ONpEneneHmsiX;  ycsown 3aKOHOB U d)?pMyﬂ ONsl ee pelleHusi, 3HaHue
4 (xopolLio) OCHOBHY/O nuTepaTypy: nonyckaeT pasMepHocTen XUMUYECKUX BEIUYMH.
HE3HAUNTENBHBIE MOMPELLHOCTH npM JdonyckaeT  He3HauuTenbHble  NOrpeLiHOCTU
OTBETAX HA BOMPOCH SK3AMEHALIMOHHONO npyv MNpUMMEHeHMn MaTemMaTuyeckoro annapaTa
buneta W JOMOMHWUTENbHbLIE  BOMPOCHI AN - peannsaumin - nnaqa - pelleHns  sapati.
npenopasarens, Monyuynn npaBunbHLIV OTBET, HO MCbITbIBaET
3aTpyAHEHWA C ero uHTepnpeTaumnen.
O6yvatowmics nokasbliBaeT 3HaHWS
yyebHOro marepuana B MWHUMANbHOM
obbewme; MOXeT cchopmynuposaTb 06 -
3aKOHbl XMMUM, MOHATUS U onpefenexHus, YHaloLMNCs  BHINKAGT B CMBICI  yCroBus
HO PN OTOM, [ONycKas GOMbLIOS 3afjaqn, NOHNMAET NiaH ee peLIeHms, OAHaKo,
3 (yO0OBNETBOPUTENBLHO) | KOMMYECTBO HEMPUHLUMINAmNbHbLIX OLIMBOK; HE MOXET B TOfHOM Mepe C TroMollbo
YA P 3HAKOM  C  OCHOBHOG ﬂMTepaTypOVI;, MaTeMaTM4yecKkoro amnnapaTta peanusoBaTb ee
[OMYCKAET  CYWECTBEHHbIG OWMBKM B pelwleHve. 3HaeT pasMepHOCTU XMMUYECKUX
oTBeTe Ha 3K3aMeHe, HO MOXeT BENVANH.
YCTpaHUTb ux  noa PYKOBOACTBOM
npenoaaeaTens.
O6yvalowminca He WMMeeT [OCTaTOYHOro
YPOBHS 3HaHUS AUCLMMNIWUHBI;, HE MOXeT
copMynupoBaTb  OCHOBHblE  3aKOHbI
XMW, Mnroxo OopueHTUpyeTcs B

2
(HeyOoBNEeTBOPUTENBHO)

OCHOBHbIX TMOHATUAX W onpegeneHnax;
npakTn4eckn He 3HakoM C OCHOBHOW
nMTepaTypon; OonyckaeT npu oTBeTe Ha
OK3aMeHe CyLlleCTBEeHHble ownbkn n He

MOXeT YCTpPaHUTb nx naxe non
pykoBOACTBOM npenogaBaTternd.
MonbiTka cnMcbiBaHMS, MCnoJsib30BaHUA

HepaspeLUeHHbIX TEXHUYECKUX YCTPOWCTB
WM NONb30BaHWe MOACKAa3KOW  Apyroro
YyernoBseka.

O6yyarLmincs He MOXET MNpoaHanM3npoBaTh
ycrioBve 3afjauyu, HamMeTuUTb MiaH ee peLLeHUs
nroxo OpUeEHTUpYeTCA B XUMUYECKMX
BENMYMHAX, He BrageeT MaTeMaTU4eCKM
annapatom. OTka3 OT BbINOMHEHNS 3aaHNs

5.2 TunoBble KOHTPOJbHbIE 3aaHUSA UNU NHbIE MaTepuarnbl, He06XoAUMbIe AN OLeHKU 3HaHUM, YMEeHUN,
HaBbIKOB U (UNK) oNbiTa feATeNbHOCTYU
5.2.1 Nepe4yeHb KOHTPOJbLHbLIX BONPOCOB

Ne n/n |

dopMynnpoBKN BONPOCOB




Kypc 1

OcHoOBHble CBeJEHUSI O CTPOEHUM aToma (COCTaB M pasMepbl aToma, 3apsiabl U Macchbl YacTul, aToMHast
macca, usotonbl). PaBHOBecue cucTEMbl MUKpoYacTuL. ®akTopbl, BIMSIOWME HA COCTOSIHE paBHOBECKSI.

KBaHTOBO-MexaHn4yeckasi Mogerb CTpOEHNA aToma. OcobeHHOCTM noBeaeHUs MUKpo4acTtul,.

DyHKLMA BEPOATHOCTU. BonHoBoe ypaBHeHue LpeanHrepa, ero mnanyecknii CMbIC (3NEeKTPOHHas
NMOTHOCTb, OCHOBHbIE MOHATUSI O KBAHTOBbIX YMcCnax, atoMHasa opbutans (AO)).

KBaHTOBbIE YMCna (rnaBHoe, NOBOYHOE, MarHUTHOE U CMMHOBOE KBAHTOBbIE Yncra). ATOMHbIE opbuTanu
(dbopmbl M MPOCTPAHCTBEHHOE PAaCMONOXEHUE, NPUYNHBI CYLLLECTBOBAHUSA Pa3NMyYHbIX hopM)

PacnonoxeHne aToMHbIX opbuTanen no saHeprusaMm. SNEKTPOHHbIE POPMYNbl N IHEPrEeTUYECKNE auarpaMmmabl
atomos. NpaBuno XyHaa, npuHumn MNaynu, npaesuno KnedkoBckoro (nokasaTb Ha npumepe s-, p-, d-n f-
3NEeMeHTOB).

Mepunogunyeckue cnctemMbl 3NeMEHTOB, Nepunogmyeckunii 3akoH. CtpoeHne tabnuubl Mengeneesa. CesAsb
NMOMOXeHNs1 aNeMeHTOB B cucteme MeHaeneeBa ¢ NX XMMUYECKMMU CBOMCTBAMMU (S-, p-, d-, f- anemMeHTh!).

BHeLUHMIN 3HepreTMyeckuin ypoBeHb. BaneHTHOCTb 3N1eMEHTOB rMaBHOM 1 MOBGOYHOW Noarpynn (BaneHTHbIe
SMEKTPOHBI, CBA3b BANEHTHOCTN C XUMUYECKUMW CBONCTBAMM 3NEMEHTOB). MeTannm4yHoCcTb 1
HemMeTannMyHoCTb CBONCTB (3HEPrUs MOHU3ALMN U CPOACTBO K ANEKTPOHY, 3MEeKTPOOTPULLATENBHOCT).

O6pa3soBaHue NpocTbix Monekyr. KoBaneHTHas xumuyeckasi cBasb (KXc). Tunbl KXC (MonsipHasi, HenonsipHas,
WOHHas, MeTannuyeckasi). XapakTepucTUKM KOBaNeHTHOW XMMUYECKOW CBSI3W (HanpaBreHHOCTb,
HacbILLAeMOCTb, SHeprvs, ANnHa, NOSISPHOCTD).

HanpaBneHHOCTb KOBaneHTHOM XMMUYECKOMN CBA3M (hopMbl NEPEKPLIBAHNA aTOMHbIX opbutanen, Tvnbl
nepekpbIBaHUA: curma-, nu-, Aenbta- nepekpbiBaHus). OCHOBHbIE MOHATUS O MexaHu3amax nepekpbisaHnsg AO
(MBC n MMO).

10

MexaHu3mbl nepekpbiBaHna AO: meTo BaneHTHbIX cBasen (MBC). Cnocobbl nepekpbiBaHUsi (0OMEHHBIN,
OOHOpHO-akuenTopHbi (OA) n gatusHein). MMopuagnsaums AO.

11

Tunbl rMbpuamsauun AO: sp-, sp2-, sp3-, sp3d-, sp3d2- 1 ux ceA3b ¢ hopmammu Mmonekyn (Mpumepsl
o6pasoBaHNs PasnnUYHbIX OPM MOSMEKYI).

12

MexaHun3mbl nepekpbiBaHusa AQO: meToq MonekynspHbeix opoutanen (MMO). O6wue npuHLMNbI U cxema
noctpoeHus monekyn no MMO.

13

MeToa MonekynsapHbIX opbutanei: NpU4MHbl 06pasoBaHUS CBS3bIBAIOLLEN W pa3pbIXNAtoLLE opbuTanen,
pacnonoxeHne MO no aHeprusm. KpaTtHocTb cBasn. MNpumepsbl o6pasoa-Hus monekyn O2 n NO.

14

MexaHunambl nepekpbiBaHng AO: MMO 1 MBC npeumyLiecTBa 1 HegocTaTkm Ha npumepe obpasoBaHus
monekyn O2 (aokasaTb Hanuume napamarHUTHbIX CBOMCTB), H2+ (ookasaTb BO3MOXHOCTbL 06pa3oBaHus
yactuupl), CO (nokasaTtb KpaTHOCTb CBA3M U OO BACHUTL NPOYHOCTb MOMeKyIbl). NoNApHOCTL 1 HENONSPHOCTL
monekyn (Ha npumepe MBC).

15

Tvnbl B3anmogencTems monekyn: cunel BaH-gep-Baanbca, BogopoaHas ceasb, [JA B3anmogencrams
(MPOYHOCTL CBA3M M pacCTosiHME Mexay YacTuuamm). CBA3b pasnUYHbIX TUMOB MEXMONEKYNSAPHOro
B3aMMOAENCTBUSA C arperaTtHbIM COCTOSIHMEM BeLLecTBa.

16

Cwvnbl BaH-gep-Baanbca (opueHTaunoHHble, ANCNEPCUOHHbBIE, UHOYKLUMOHHBIE U CUITbl OTTanK1BaHus).
"a3o06pa3sHble BellecTBa: 0COGEHHOCTU NX CBOWCTB, SHEPTUSi B3aUMOAENCTBUSA YacTul, NOHATNE
“noeanbHbIn ra3”, agAMTUBHOCTDL, NapumansHoe gasneHne. CocTosHNe nnasmbl.

17

BooopoaHble cBsA3W (MEXMONeKynsipHble, BHYyTPUMONEKYNAPHbIE, CUMMETPUYHbIE, aCUMMETPUYHbLIE; SHEPIUS
B3aMMOJENCTBMS YacTuL, U paccTtosiHme). 2KngkocTu: NoHATUs “nabunbHoCTb, accoumaTsl”.
YKnagkokpuctannnyeckoe CoCTosHME.

18

TBepaoe cocTosiHME BeLLeCTBa (XapakTep MeXMONeKyNApHbIX XMMUYECKMUX CBA3EN, IHEPIUS U pacCTosHne).
AMOpHbIE M KpUCTannnyeckme BellecTsa (MX 0COBGEHHOCTU 1 CBOWCTBA, MHTEPBAsbl TEMNEPATYPHbIX
nepexonoB U TeMnepaTypbl kuneHus). MoHaTua 6nvkHero n ganeHero nopsaka. N3otponus n aHnsoTponus
CBOWUCTB.

CTpoeHue kpuctanna. 3neMeHTapHas syerika n ee xapakrepucTuku. Kpucrtannuyeckas peluetka u ee
OCHOBHbIE€ (hOpMbI ((DOPMbI MAOTHENLLEN YNAKOBKK).

19

Tvnbl KPUCTaNMMYECKNX PELLETOK M UX OCOOEHHOCTH.

[oHOpHO-aKuenTopHble B3anmoaencTams. ObpasoBaHne KOMMIEKCHBIX COeaNUHEHWI. [ToHATUS:
“KoopAMHaUNOHHOE YnCIo, KoMmnekcoobpasoBaTenb, NUraHabl, BHYTPEHHAS N BHELHASA cdepbl, 3apss
KOMMnekca 1 komnnekcoobpasoBaTessi, KOHCTaHTa HECTONKOCTU”.

20

OCHOBHbIE NOHATMSA XUMWUYECKOM TEPMOAMHAMUKN: cucTema (Buabl cuctem), casa (roMoreHHas u
reteporeHHas), YHKLUN COCTOSHMSA, PYHKLMM NpoLecca U napaMeTpbl COCTOSHMS. DHepreTuyiecknin apdekt
peakumu, BUabl aHepreTM4ecknx 3pdEKTOB 1 MPUYMHBLI UX BO3HUKHOBEHNS.

MoHATe “dyHKUMM COCTOSIHUA”, HE3aBUCMMOCTb MX OT MYTW NpoLecca, OTHOCUTENbHbLIE U3MEHEHUS OYHKLNIA
COCTOSIHMSA (Ha NpYMepe BHYTPEHHEN SHeprun).

21

DyHKUNS COCTOSIHUSA - HTanbNus. NMoHATME TennoBoro addeKkTa peakumn Npu NOCTOAHHOM 0Obeme 1
AaeneHun (Bbisog AH). | — bii 3aKOH TEPMOAUHAMUKM.

22

TennoBble 3 dEKTbI Pa3NUYHbIX TUMOB XUMUYECKMX NPEBPAaLLEHNIA: XMMUYECKO peakuuy B3aMoaencTBUs
NMPOCTbIX BELLECTB, CIIOXHOW XMMWUYECKON peakuun, peakuumn dasoBoro nepexoaa. MoHATUe cTaHgapTHOro
COCTOSIHMS BellecTBa (TepMoaMHaMmyeckasl yCTOMYMBOCTb BELLECTB).

23

CtaHgapTHas sHTanbnms obpasoBaHus. PacueT TennoBoro addgekra peakumm. 3akoH 'ecca.
OK30TEpMUYECKUE N SHOOTEPMUYECKUE NPOLLECCHI. TennoTa cropaHusi U TeNNOTBOPHas CNOCOBHOCTb.




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
3Heprumn M'mbbca xummdeckon peakumm. 3aBUCMMOCTb 3Heprm Mnb6ca oT TemnepaTtypsbl: ypaBHeHue ['mbbca.

27 YpaBHeHue 'M66ca. YcnoBms camonponsBOnbHOrO NPOTEKaHUS SK30TEPMUYECKMX U IHOOTEPMUYECKNX
npoueccoB. PacyeT 3HauyeHus1 aHeprnm Mmbbca XMMMYeCcKom peakLn.

XMunyeckas KMHeTUKa. MNMoHsITMe CKOPOCTU NPSMO U 0BPaTHOM XMMUYECKUX PeaKLMIi (CpeaHss u

28 MIHOBEHHAsi CKOPOCTb). PaKTOphbI, BMMSAOLLME HA CKOPOCTb XMMNYECKUX peak-Lmi. CKOPOCTb TOMOMEHHbIX U
reTeporeHHbIX XMMNYECKMX NPOLIECCOB.

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 npousseneHne Boabl. KNCMOTHOCTb BOAHLIX pacTBOPOB anekTponutos (pH — cpefpbl; pacyeT
3HayeHun 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 BHyTpumonekynsapHele OB peakumm (NpyeBectn 3 npMMepa ¢ pacCTaHOBKOW KO3 PULNEHTOB METOA0M
nonypeakumm).

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.

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

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

58 CtaHgapTHbIM BoAOpOAHbIN anekTpod. CTaHOapTHbIN 3neKTpoaHbIn noteHuuan n 34C. SnekTpoxmuMmmnyeckui
PS4 CTaHOAPTHBIX 3MEKTPOAHBIX MOTEHLIMAOB.
Tunbl ranbBaHNYECKMX 3NEMEHTOB. PacTBoprMble U UHEPTHbIE 3NeKTPoabl. [MoHATUE 06 aNeKTPOXUMUYECKOM

59 noteHumane. PacyeT noTeHunanoB ranbBaHu4eckoro anemeHta n 3C ¢ y4eTomM KNCNOTHOCTM cpebl.
OnpepgeneHne HanpaBneHns NPOTEKaHUS OKUCIINTENbHO-BOCCTAHOBUTENBbHbIX PeaKL .
Onektponua. ObLme npaBuna NPoTeEKaHNS OKUCIINTENBHO-BOCCTAaHOBUTESbHbLIX MPOLECCOB NPY 3M1EKTPONu3e.

60 OneKTpon13 pacnnaBoB CONen U KOHLEHTPUPOBAHHbBIX PACTBOPOB KUCIOT U LienoYen. QnekTponus
pacTBOpOB. AHOAHbIE U KaTOAHbIE peaKL .

61 31'IeKTpOXl:1MVILIeCKaFI KOppo3us B cpefe BNaXHoro rasa. QNekTpoxmMmyeckas Kopposus B cpefe npoBogsLLmnx
XUAKOCTEMN.

62 Kopposus metannos. Metogpl 3aLmTbl METANMOB OT KOPPO3UN (XUMUYECKME U INIEKTPOXU-MUYECKUE, 00LLme
noHATKA). ManbBaHOCTErNs, NPOTEKTOPHAst 3aluTa.

63 AnekTpoxnmmnyeckas 0opaboTka MeTannos (Npouecc BbiNnaBki). XMMUYECKME NCTOYHUKN TOKa (KMCIOTHbIE U
LLIeNTOYHbIe aKKyMYMsTOpbI).

64 O6Lwasn xapakTepucTmka afeMeHTOB rMaBHbIX NOArPYNn N UX COeOUHEHUI. S- anemMeHTbl (anemeHTbl | n 1
rmaeHbIX NOArPynm).

65 LLlenoyHble meTannel. LLlenoyHo3emenbHble MeTansbl

66 P- anemeHTbl (anemeHTs! Il - VIII nogrpynn, nonoxexve B Tabnuue Mengeneera, obLias xapakTepuctuka).

67 3AnemenTol Il -A rmaBHoM nogrpynnbl (XMMUYECKMe CBOWCTBA U CTPOeHWe Gopa 1 antoMmnHKSA).

68 OnemeHThl IV - A rmaBHow noarpynnel (obLas xapakrepuctuka 1 CBONCTBa). XMMnyeckne CBONCTBA yrnepoaa
N KPEMHUSI.

69 OcobeHHocTu cTpoeHus yrnepoaa. CTpykTypa anmasa, rpacduTa, kapbuHa lNMpupogHble coegmHeHus
yrnepopa.

70 AcchanbToBble Nopoabl, NPUPOAHbLIN U MOMNYTHLIV ra3 KAMEHHbIN yronb. TexHU4eckne NpoayKTbl HA OCHOBE
yrnepoga (4epHble yrnu).

71 OC0BEHHOCTU CTPOEHMUS KpEMHUS U ero okcuaa. MNpupoaHble coeanHeHNst KPeMHUS U ero moaudukaummn
(MpupoaHbIe oKCUabl KpEMHUS, NPUPOAHBbIE cunukaTbl). ICKyCCTBEHHbIE cunukaThl (CTekna).

79 SnemeHTbl NOArpynnbl repmaHns (0bLLas xapakTepucTmka U NCnorb30BaHne COeaUHEHUI repMaHus, oroBa u
CBUMHUA).

73 3nemeHTbl V - A rmasHon noarpynnbl (oBLasn xapakTepucTmka n 0cobeHHOCTU CBOMCTB). A30T 1 ero
coefuHeHUs (XMMU4ecKkne CBOMCTBA a3oTa).

74 AmMunak. Peakunm npucoeguHeHus], 3aMmeLLeHrs, KOMNIeKCoobpa3oBaHWsl, OKUCTIUTENbHO-
BOCCTaHOBUTESbHbIE pPeaKLUN.

75 'vapasvH 1 rmgpokcunammH (peakummn 3ameLLeHns, KOMnIekcoobpasoBaHus, OKUCIMTENbHO-
BOCCTaHOBUTENbHbIE).

76 Okcmabl a3oTa (CTpoeHUe MOSEKyST OKCUMOO0B, XapaKTEPUCTUKN U XMMUYECKME CBOWCTBA, Nofy4yeHne B
NMPOMBILLMIEHHOCTH, B NaboOpaTOpHbIX YCNOBUAX).

77 A30Tco,uep>|<au.|,m55 KMCNOTbI — a30TUCTOBOAOPOAHASA, a30TUCTas, a30THas (CTPOEHME U XapaKTEPUCTUKA 1
XMMUYECKMe CBONCTBA).

78 Conu a30THOM KNCMNOTbI, COMM aMMOHUS (NPUMEHEHWE, peakLnn pasnoXeHus).

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

80 CoeaunHeHunsa docdopa: okeuapl, cynbgpuabl cpoccpqpa, dochuapl, ranoreHaHrmapunabl. PocopHble
KMCIOTbI: OPTO-, METa- U NUPO- , UX CTPOEHNE U CBONCTRA.

81 Conu pochopHbIX KUCNOT, UX CBOMCTBA U NpuMeHeHne (peakumm rugponusa). Conv nonmdoctopHbIX KUCHOT
(MpumeHeHue).
docopHble kUCnoThI: hoccopuctasd, ocopHoBaTUCTas, NONNGPOCHOPHbLIE KUCHOTbI, UX CTPOEHME U

82 csoucTBa. HagdocdopHble KUCNOTbl: MOHONEPOKCO-hocdopHas KMcrnoTa, nepokcoangocgopHas K1crnoTta
(ocobeHHOCTM CTPOEHUS, NOSNyYEHNE U NPUMEHEHNKE).

83 MbIWwbsAK, cypbMa, BUCMYT (XapaKTepPUCTUKK, NPUMEHEHNE U XMMWYECKUe CBOWCTBA).

84 OnemeHTbl VI - A F{IaBHOVI noarpynnel, obLias xapakTepuctnka u XMMmyeckne CBOMCTBA, NPpUMeEHEeHNe (CeneH,
TENnyp W NOMoHUR).

85 Kucnopopg u ero coeanHeHns. Boaa u nepokenp Bogopoaa. (030H, Bofa: CTPOeHNe, XMMUYeCcKne CBOWCTBA,
NpUpOaHbIE NCTOYHUKM).

86 Cepa n ee coegmHeHuns. Okcnabl cepbl (0COOEHHOCTU CTPOEHMS, NPUMEHEHNE U XUMUYECKNE CBOMCTBA).

87 Kucnotbl (ceposgp,opo;:, 1 ero BogHble pacTBOPbI, MPUMEHEHWE, CTPOEHNE, XuMudeckne caonctaa). Conu
CepoBOAOPOAHON KUCMOTbI: OCHOBHbIE , aMJOTEpPHbIE, KUCMOTHbIE (TMOKUCAOTLI), TMAPONU3 Cynbdnaos.

88 Cynbduabl, cepoyrnepog, nonucynbcunasl. CepHucTas n cepHas KUCNoThbl (CTPOeHUe, NonyvyeHue u

NnpUMeHeHne, Xxumn4eckmne CBOWCTBA, COMNMN UX XMMUYECKMNEe CBOMCTBA U npmmeHeHme).




89

MonucepHble, TMOCEPHLIE U NMEPOKCOCEPHLIE KUCMOThI, UX CTPOEHME, XMMUYECKME CBOMCTBA, NPUMEHEHWE U
nony4eHue.

90

OnemeHTbl VI - A rmasHon nogrpynnbl MpoYHOCTL ABYXATOMHbLIX MONEKYN N UX BOAOPOLHbLIX COEOMHEHUN,
0COBGEHHOCTU CTPOEHMS MOSIEKyYI rarnoreHoB (00Llasi xapakTepucTuka, CTPOEHUE N XMMUYECKUE CBOMCTBA).
dTop 1 ero coeguHenusa. dTopma Bogopoaa.

91

Xnop, 6poM, nog, ranoreHoBoAopoAbl. XMMUYeckme CBOMCTBa (OKUCTTUTENBHO-BOCCTAHOBUTENbHAS
aKTUBHOCTbL). OKMUCNUTENbHbIE CBOWCTBA rarnoreHoB, Nory4YeHue ranoreHoB. ManoreHoBoaopoabl U UX CONW.
K1cnoTHble 1 BocCTaHOBUTENbHbIE CBOWCTBA.

92

Oxkemnabl xnopa. CtpoeHusa okemaos xropa (1) n (1V), peakunn gncnponopumoHnpoBaHns (CTpOeHMe XNopuT- 1
Xropar- MOHOB), CBOMCTBA.

93

chnopongle KUCNOTbI XNopa, KNCNOoTHaaA U OKUCnnTeribHad akTUBHOCTb KUCIOT (peaKLI,VIVI pa3no>|<eHV|;|).

94

Conu ranoreHK1cnopoaHbIX KUCIOT (peakummn pasnoxeHusl, npuMeHeHne conen). Anementsl VI - A
noArpynnbl.

95

Xnmunsa nepexofHbix anemeHToB. O6wme ceonctea d- aneMeHToB (aTOMHbIN pagnyc d- 3aNeMeHTOB).
OnemeHTbl NOArpYNMbl CKaHAUS XapakTepUCTUKA, MPUMEHEHNE B MPOMBbILLIIEHHOCTU, XMMUYECKNE
coeUHeHUS.

96

OnemeHTbl NoArpynbl TUTaHa, Ux obLUas xapakTepucTuka, NpUMeHeHe B NPOMBbILLIIEHHOCTU. XUMUYeckue
coeanHeHUsi, 0COBEHHOCTY MOMYYEHNUS PEAKUX SNIEMEHTOB, COMNW MNMOSNIMBANEHTHLIX METaN0B (MMAPONK3).
OnemeHTbl noarpynnbl BaHaaus. OnpeaeneHne XMMUYECKOro cocTaBa CnilaBoB PeAKO3EMENbHbIX 3NIEMEHTOB
(cnocobbl nepeBoda MeTanoB B MOHbI).

97

AOnemeHTbl NOArpynnbl Xpoma obLLas xapakTepucTmkKa, XMMUYeCckne CBOMCTBa XpoMa 1 €ro CoOeaUHEHUN
(monubaeH, Bonbgpam, 0COBEHHOCTU UX XUMNYECKUX coeanHeHnn). Okcuabl U KUCNOTbl XpoMa. Xpom,
mMonubaeH, Bonbgpam NpMMeHeHe B NPOMBILLIIEHHOCTU, CMaBbl HA UX OCHOBE.

98

XpOM 1 ero coeauHeHst, Kak OKUCIIUTENN B XMMUYECKUX peakLmsax (cocTaB XpoMmoBon cmecu). Conun
ONXPOMOBOWM M XPOMOBOW KUCMNOT, 0COOEHHOCTU NX NOBEAEHUS B LLENOYHON N KACMOW cpeaax.

99

OnemeHTbl NOArpynnbl MapraHua obLlasi xapakTepucTuka, NPUMEHEHNE B MPOMBbILLIIEHHOCTU, XUMUYECKNe
COeANHEHMS (TEXHELUIN, PEHUIA, OCODEHHOCTUN NX XUMUYECKNX COEOUHEHNIA).

100

MapraHeL 1 ero coeauHeHus1, Kak OKUCIIMTENN B XMMNYECKUX peakLmaxX (peakumns pasnoxeHus nepMaHraHaTa
kanus). Conun mapraHUoBON U MapraHLOBUCTOW KUCIOT, 0COBEHHOCTM UX NOBEAEHUS B LLLENOYHOM U KUCION
cpefax.

101

MapraHeLl, ero okcuabl, OCHOBaHWUs!, KUCNOTbI U conu. MNprMeHeHne MmapraHLa 1 ero CoeMHEeHN B TEXHUKe
cnnaBbl Ha UX OCHOBE.

102

OnemeHnTbl VI - B nogrpynnel. CemencTso xenesa. MNnatuHoBblie meTansbl. ObLwasa xapakTepmcTmka
3N1EMEHTOB (3/1EKTPOHHOE CTPOEHME). AnemMeHTbl ceMelicTa kenesa. ObLyas xapakTepucTUka aN1ieMeHToB
Xenesa, kobanbTa, HUKenNsi (3NEKTPOHHOE CTPOEHUE).

103

Xumunyeckme CBOMCTBA Xenesa. Baanmogencrame ¢ KMCnoTamm u Lwenoyamu, NpoLecc pXasneHus xenesa.
CTtanu v YyryHbl. XuMn3m npoLecca BbinnaBky.

104

Okcmabl u rmapokenasbl xenesa. Cynbgpuasl. Xumudeckue csonctea. Conu xenesa Il u lll. Peakumm Ha 1oHbI
enesa. [NonyyeHne KOMNEKCHbIX conen xenesa. NMpumeHeHne coeguMHEHUN Xenesa 1 ero buonoruyeckoe
3HayeHue.

105

lMnaTnHoBbLIE MeTanmnbl (XMMUYECKME CBONCTBA U NpUMeHeHne). dnemeHTsl | - b noarpynnel. Megp, ee
XMMUYeCcKMe CBONCTBA, NpUMeHeHne (CnnaBbl HA OCHOBE Meaw), MPUPOAHbIE coeaUHEHUs. OnemeHTsl | - b
nogrpynnel. Cepebpo, 301070 (XMMMYECKMe CBONCTBA, NPUMEHEHWE, NPUPOAHLIE COEOUHEHNS).

106

OnemenTol Il - B noarpynnel. LIMHK, kagMuin pTyThb (XMMUYeCKne CBONCTBA, NPUMEHEHWE, NPUPOAHbIE
coeuHeHus ).




5.2.2 TunoBble TeCcTOBbIE 3a4aHus

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (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. PaccuutanTte M3MEHEHWe 3HTanbnuu B peakuum ropeHus ceposogopoga H2S(r.)+ 17202 = H20(k.) + SO2
(r.), ecnun wu3BecTHO, YTO CTaHOapTHble TennoTel 00pa3oBaHus BewectB and H2S(r.), H20(k.) n SO2(r.) paBHbl
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 =



5.3 MeTogu4yeckue matepuansbl, onpegensitowme npoueaypbl OLLleHUBAHUA 3HAHUW, YMEHUI, BNageHun
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBus gonycka obyuvatroLerocsi K (poMeXXyTo4YHOM aTTecTauum U NopsiAoK NMUKBUAaUUM akageMmyeckon

3aA40JKeHHOCTU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUnnHe

YcTHas +

MNucbmeHHas +

KomnbroTepHoe TecTtnpoBsaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsI MPOMEXYTOYHOM aTTecTauum no AUCUUniHe

* B Te4yeHue y4yebHOro roga BbIMOMHATCA ABE KOHTPOmbHblE paboTbl (MO O4HOM B ceMecTpe)
* BoamMoxHoCTb nonb3oBatbcs [lepuoguyeckon Tabnuuen anemeHToB [0. . MeHpgeneea, cnpaBOYHbIMU

Tabnmuyamm

pacTBOPUMOCTH,

KOHCTaHT

avccoumaunm

cnabblx 3MNeKTPONUTOB,

npounsseaeHni

NHas

pacTBOPUMOCTH,

CTaHOaPTHbIX ANEKTPOAHbIX MOTEHUMANOB, CTaH4APTHLIX TEPMOAUHAMUYECKUX BENNYMH, KarbKyNATOPOM.
* Bpems Ha nogroToBKy oTBeTa Ha 3k3aMeHe 45 MUHYT.

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECIMNEYEHME OAUCUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnasuve M3patenbcTBO | log nspaHus | Ccblnika
6.1.1 OcHoBHas y4yebGHasa nutepaTtypa
BongbipeBa, O. T.,|JlabopaTopHbIi  NPaKTUKYM http://www.iprbooks
Henos, A. I, |no obuen n hop.ru/71462.html
[opoxuH, B. M., | HeopraHuyeckon xMmmm
3aruesa, 0. H.,
Kaptawesa, M. H.,
gggﬁ; a AE_ g:: Mockea: SkOOHMC 2015
PoibanbueHko, B. C.,
Pyablk, E. M.,
Conopoea, E. B,
TiomeHoBa, C. W,
Hepos, A. T.
Bapkosckui, E. B.,|O6wasa xumus MuHCK: BbilLoiiLLas http://www.iprbooks
Tkaues, C. B., ) 2013 hop.ru/35509.htmi
MeTpyweHko, J1. T. tikona
Mpecc N. A. OcHoBbl 06LLEN XMMUK CankT-NeTepbypr: 2017 http://www.iprbooks
XUMUBOAT hop.ru/67353.html
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
TJI. NykanunHa, W.C.|O6was Xnmus B http://nicrp.narod.ru/
Mwuxainosa XUMUNYECKOMN TexXHonormu metod/kafobshineor
OPEBECUHDI. OcHOBHbIE gh/12.pdf
3aKOHOMEpPHOCTU M-Bo o6pasoBaHus 1
XNUMUYECKNX npoueccos. | Hayku P®, CI16 'MYPT1. - 2015
OKNCNNTENBHOBOCCTAHOBUT Cre. : cnerTyprn
enbHble npeBpaLleHus.
OcHoBbl 3MNEKTPOXMMUN
[TekcT]: yueb. nocobue
JI.T. Appawesa, T.J1.|[paktnkym no M-Bo ob6pasoBaHus 1 http://nizrp.narod.ru/
NykaHuHa HeopraH14eckon XMMUU Hayku Pcp, BLUT 2018 metod/kafobshineor
[ TekcT ]: yy. nocobue cnerynTa.-- Cre.: gh/2018_09_24_01.
BWTS CMerymnTg pdf
T. J1. NykaHunHa O6was n HeopraHuyeckas | M-BO HayKu W BbICLLETO http://nizrp.narod.ru/
xumus.  KoopamHaunoHHble obpasosaHus PO, C- metod/kafobshineor
coeauHeHnsi B KOMMMNEKCHOM [ MeTep6. roc. yH-T Npom. gh/1642645580.pdf
XUMUYeckon  nepepaboTke: TEXHONOMn n 2021
y4yebHoe nocobne. — 3-e aHepreTukn.-CaHkT-
n3a., 4on. u ucnp. MeTepbypr: BLUT3
cnerynta




CrenuHa, n. B., | CTpoeHne atoma MockBa: MocKoBCKuii http://www.iprbooks
YctnHosa, 0. B, rocyapCTBEHHbIN hop.ru/46050.html
Hukudboposa, T. IT. CTPOUTENbHbIN 2016
yHuBepcuteT, At [n Sp
Meguna, 36C ACB

JI.N. Apgawesa, A.FO. [HeopraHuyeckas XUMUst | M-BO HayKu 1 BbICLLErO http://nizrp.narod.ru/
BaxpyLues, TJI.|[Tekct] : wmeTtoandeckue | o6pasoBaHust, BLUTI metod/kafobshineor
JlykaHuHa yKkasaHua K  BblnonHeHuto |  CM6IYNATAO. — 4 uaa., 2019 gh/1569419150.pdf
MHAMBMAYalbHbIX 3a0aHUN ucnp. n gon. — CI16.:
BWTS CMN6rynTa
Appawesa, J1. Tl |[Npaktukym no obuien xumun | Caxkt-Netepbypr: CaHkT http://www.iprbooks
JlykaHuHa, T. I, -MeTepbyprckumin hop.ru/102548.htmi
Muxaiinosa, U. C. rocyAapCTBEHHbIN 2017
yHMBEpcuTeT

NPOMBbILLIIEHHbIX
TEXHOMNOIUM 1 au3arHa

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALMOHHO-CMPABOYHbIX CUCTEM

OneKkTpoHHO-6MbnmnoTteyvHasa cuctema IPRbooks[AnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTI CIB MNYNTLA [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru

OneKkTpoHHO-OMbnnoTeyHas cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

MHdopmaunoHHass cuctema «EguHoe  okHO  pgoctynma K obpasoBaTenbHbIM - pecypcaM.  Pasgen.
Xnmuna» [OnekTpoHHbIv pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

PedepaTtvBHas n cnpaBodHas 6asa [aHHbIX peueH3upyemor nuTepaTypbl Scopus [OnekTpoHHBIN pecypc).
URL: https://www.scopus.com

Bubnunoteka Xummnyeckoro hakynbTeTa My [OnekTpoHHbIN pecypc] URL:
http://www.chem.msu.ru/rus/library/welcome.html

6.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpocTpaHAeMOoro NporpamMmHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition

6.4 OnucaHmne MmaTepranbHO-TEXHMYECKON 6a3bl, HeO6GXO0AMMOM ANA OCYLUEeCTBNEeHUA 06pa3oBaTeNbLHOro
npouecca no gUucumuninHe

Ayauntopus OcHalleHue
MynbTumeannHoe obopyanoBaHue, crneunanuanpoBaHHas mebernb, aocka
JlekunoHHas y A pyA 4 P A
ayguTopust
HaGop nabopatopHbii ans  npoB-gAeHust pabor no xumuu, pH/ HB — wmeTpbl, Bechl
5-211 nabopaTtopHble, TepmocTaT, AUCTUNNATOP. Xumudeckass nabopartopus kadegpbl obwen wu

HEeopraHW4ecko XMMMM C HeobXoaMMbIMU peakTBamu U nabopaTopHelM 060pyAoBaHWEM
(NpoGupkn, NNaHWweTbl ¢ HAGOPOM peakTUBOB, CTaHAAPTTUTPbLI U Npoyee).




