MuHMCTEPCTBO Haykn u Bbicllero obpasoBaHus Poccuiickon depepaumm
begepanbHoe rocyfapcTBeHHoe boaxeTHoe obpasoBaTenbHOe yupexaeHue
BbICLLIEr0 0Opa3oBaHus
«CaHkT-lNeTepbyprckmin rocygapCTBEHHbIN YHUBEPCUTET NPOMBILLIIEHHBIX TEXHOMNOMMA N An3anHay
(cnerynrtn)

YTBEPXOAKO
MepBbIN NpOpPEKTOp, NPOPEKTOP MO

A.E. PyguH

«21» 02 2023 ropa

Pa6o4yasa nporpamma AUCLUNNUHbDI

| 51.0.06 | Xumuns

Y4ebHbIN NnaH: 2023-2024 15.03.02 MUTA KMNO OO Ne1-1-147 .plx

Kadbenpa: | 44 | TeopeTndeckon n NpUKNagHonm Xnmmum

HanpasneHue noarotoBku:
(cneuunanbHOCTL)

15.03.02 TexHonornyeckne mawumnHel 1 obopygosaHme

Mpodmnb noaroTtoBku: KomnbloTepHBIN NHXUHUPUHT NdpTOBOro 060pya0BaHMS
(cneunanusaums)

YpoBeHb obpasoBaHusa:  Hakanaspuat

dopma obyveHus: O4YHasi

MnaH yye6HOro npouecca

KonTakTHas pabota ]

CemecTp obyvatomxcs Cam. | KowTpons Tpynoé dopma )

' | MKOCTb, | MpOMeXyTOUHOIA

(kype anst SAC) Nekunn 3322?;/' q pabora Hac. 3ET aTTecTtauuu
! = - - 2 2 2 OK3ameH

Pra 34 34 49 27 4
Vroro Y 34 34 49 27 4
PriA 34 34 49 27 4

CaHkT-lNeTepbypr
2023



Pabouas nporpamma aucumnivHbl COCTaBNeHa B COOTBETCTBMM C heaeparbHbiM rocygapCTBEHHbIM 06pa3oBaTeNbHbIM
CTaHAapTOM BbICLLEro 06pa3oBaHmMs No HanpaeneHuto nogrotosku 15.03.02 TexHonornyeckme malumnHbl 1 06opynoBaHue,
YyTBEPXAEHHBIM Npukasom MuHobpHayku Poccun ot 09.08.2021 r. Ne 728

CocraButenb (K):

Crapwwui npenogaeaTenb AbpamoBa EneHa
CepreeBHa

Ot kadbeapbl cocTaBuTens: Hosocenos Hukonaim

3aBegyowmnn kadeapon TeopeTUYecKoW W NpUKNagHomn MeTpoBuny

XUMUn

Ot BbINycKkatoLLen kacdeapbl: MapkoBeL, Anekcen

3asegyowun kagenpom BnagummpoBuy

MeToguuecknin otaen:




1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucumnnuubl: ChopmupoBaTb HaydHOe MUPOBO33peHue oby4atolerocs M ero KomneTeHuunm B
CUCTEME Hay4HbIX 3HAHWI 00 OKPY>KaoLLEM MMPE HA OCHOBE U3y4aeMOon ANCLMMNIUHDI.

1.2 3agaun gUCUUNIIUHBI:

* PaccmoTpeTb BaXkHellIMe XUMUYECKME 3aKOHbl, TEOPWM, CBONCTBA KMACCOB HEOPraHUYeCKUX COEeAMHEHWUN,
CcBONCTBa M 0611aCTU NPUMEHEHNSA OCHOBHbLIX XMMUYECKNX BELLECTB U psida MaTepuarnos.

* PackpbITb CYLLHOCTb psiAa XMMUYECKMX U (DU3NKO-XUMUYECKUX SBMEHWUI.

* MNMokasaTb 0COBEHHOCTM NPUMEHEHMSA OCHOBHbIX XMMUYECKMX BELLECTB M MaTepuanos, 3HAYEeHNe XUMUN ans
OpYrvx HayK, NPOMbILLIIEHHOrO MPOU3BOACTBA, KOMMETEHTHOrO OTHOLLEHMS K 3KOMOrMYeCKMM BONpocam

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

I'Ipe/J,BapMTeanaﬂ noAroToBKa npeanonaraeT co3gaHne OCHOBbI A5A CbOpMVIpOBaHVIﬂ KOoMMeTeHuun, YKa3aHHbIX
BN 2, npu n3yv4eHnmn ogucumnninH:

OucumnnnuHa 6a3|/|pyeTc;| Ha KoOMMNeTeHUunaAx, Cd)OpMI/IpOBaHHbIX Ha npeabigyumnx ypoBHAX O6pa3OBaHMﬂ.

2 KOMNETEHLUMN OBYYAIOLWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-1: Cnoco6eH NPUMEeHATb eCTeCTBeHHOHay4Hble U oSmeuumeHeprle 3HaHuA, MeTOoAbl MaTEMaTU4YeCKoro
aHanumsa n mogenupoBaHusa B I'IpOd)eCCVIOHaﬂbHOﬁ AeATeNIbHOCTU;

3HaTb: OCHOBHbIE 3aKOHbI XMMWUN N UX NCMOMb30BaHUE;

OCHOBHbIE€ 3aKOHOMEPHOCTU NPOTEKaHNA XMNYECKNX peaKLl,VIVI N TEpPMOONHAMUKY XUMUYECKUX NMpoLeCcCcoB
YmMmeTb: npoBOAUTbL pacyeTbl KOHUEeHTpaunn pacTtBoOpOB;

onpenenAatb TepMoanHaMn4eckme XxapakrtepuCcTukn XmMmn4ecknx peaKLI,VIVI;

NnpoBOAUTL CUMHTE3 N OYUCTKY BELECTB B na6opaToprlx YCI10BUAX

BnapeTb: HaBblkamMu nposegeHna TMnoBoro XMMmM4eckoro n d)I/I3I/IKO-XVIMVI‘-IeCKOFO aHanusa gna onpeneneHunsa CBOWCTB
XUMUYECKUX COEAUHEHUN

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

O |KoHTakTHas
< §]
o paboTa
5@ WHHoBau. | dopma
HaumeHoBaHue u cogepxaHue pasgenos, | g 3 CP OPMbl TeKyLLIero
TEM U y4eOBHbIX 3aHATUI 5 g | ek Na6. (4achbt) SAHSTVIA KOH¥p0]‘I$|
(8]
© g | (vackl) | (Hac)
4

Pasgen 1. CTpoeHue BewecTBa

Tema 1. lNpegmMeT 1 3agayun Xumnu.
Knaccudumkauust XMMUYeCcKNX 3rieMeHToB 1
MX COeaNHEHUN. XMMMUYECKNE CUCTEMBI.
JlabopaTopHas pabora: Knacchl
HEeOpraHN4YeckUx CoeaAMHEHNN.
ATOMHO-MOnekynsipHoe yyeHne. OCHOBHbIE

MOHATUS W 3aKOHbl XUMWUW. OKBUBANEHT 1 4 10 6 K
NPOCTOr0 U CIIOXHOro BellecTBa. 3akoH
SKBUBAJIEHTOB.

JlabopaTtopHass pabota: Onpepenenue
MaccCbl SKBMBAfieHTa MarHus MeToaoM
BbITECHEHUS.

JlabopaTtopHasa pabota: OnpeneneHue
MOJEKYISIPHOM Macchl AUOKCMAA yrnepoaa.




Tema 2. KBaHTOBO-MexaHun4yeckas moaenb
atoma. KsaHTOBble u4ucrna. ATOMHbIE
opbuTtanu. O3NeKTPOHHbIE KOHJUrypauuu
atomos. MNpuHumn Maynu. Mpasuno MNyHAaa.
MpaBuno KneykoBckoro.

lMepunogunyecknin 3akoH M nNepuoguyeckas
cuctema anementoB [./1. Menpeneesa.
3HauyeHne NeprmoamnyecKoro 3akoHa.
Xummnyeckas CBsi3b.

OCHOBHblE TUMbl XMMUYECKON CBSA3N N ee
Xxapaktepuctuki. KoBaneHTHass M WMOHHasd
TMNbl cBA3N. MeToa BaneHTHbIX CBA3EWN
(BC). W npeactaBneHMs o meTode
MOJEKYNSIPHbIX opbuTanen (MO).
CtpoeHne wu cBoWCTBa  NPOCTENMLLMX
MOneKy-.

BopopogHas cBasb. [JoHopHO-akuenTopHoe
B3anMOENCTBUE MOSIEKYI.

Tema 3. Obwme 3aKOHOMEPHOCTH
NPOTEKAHUST XMMUYECKNX NPOLECCOB
OHepreTvka XMMNYECKNX peakLmn.
OHepreTnyeckme 3dEKTbl  XUMUYECKMX
peakuun. BHyTpeHHss 3Heprung "
sHTanbnusa. 3akoH lecca u cnegcTeua U3
Hero. OHTpPOMMS W €ee W3MEHeHus B
XUMUYeCcKnx npoueccax. OHeprus mb6ca.
PeakunoHHass ~ cnocobHOCTb  BeLLecTB.
Bo3moxHOCTb CaMonpon3BONbHOrO
npoTeKaHusi XUMUNYECKNX peakuun.
CtaHgapTHble  M3MEHeHMs1  JHTanbnuu,
3HTpONMM n aHeprumn MNbbcea.

XvMudeckasd KMHETUMKA W XMMUYeckoe
paBHOBECUE.

JlabopaTtopHasa  pabGoTta: 3aBMCUMOCTb
CKOPOCTM  XUMWYECKUX  peakumi  oT
KOHLEHTpauumn pearnpyoLmnx BELLECTB.
CKOpOCTb XMMMWUYECKOW peakuun, MeToapbl ee
perynupoBaHusl.  KoHcTaHTa  CKOPOCTU
peakuun. KatannsaTtopbl. CBSI3b KOHCTaHTbI
paBHOBECUMA C  TEPMOAUHAMWUYECKUMU
dYHKUNAMMN.

JlabopaTopHas pabora: CwmelleHne
XMMWYECKOIO paBHOBECHSI.
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Pasgen 2. PacTtsopebl

Tema 4. O6wue ceoncTea pacTBopos. [MoHATHe
pactBop, pacTtBopeHue. ConbBatauus u

rmgpartauusi. NameHeHne OCHOBHbIX
TepMoaANHaMMNYECKNX dyHKUMIA npu
pacTBOPEHMUM. Cnocobbl BbIpaXXeHus

KOHLEHTpauuM  BeLlecTB B pacTBOpax.
PactBopumocTb. CgoictBa pasbaBreHHbIX
pacTBOpOB HEearneKTpoINTOB. Ocmoc.
OcmoTunyeckoe OaBreHue. MoHwxeHne
[aBIeHNst HacbILLEHHOrO napa pacTBopuTens
Hag pacTtBopoM. [loHWXeHMe TemnepaTypbl
3amMep3aHus M MOBbILEHWE TemnepaTypbl
KMNEeHWs1 pacTBOPOB.

PacTBopbl 3I1EKTPOSNTOB. Teopus
ANEKTPONUTNYECKON avccounauuu.
M3oToHnYeckmi Ko3hPMLUMEHT, ero
dmamnyeckmm CMbICH. CteneHb
ANEKTPONUTMYECKON AMCCouMaunn, KOHCTaHTa
avccoumaumm. Css3b mMexagy 3ATMKN
BENMMYMHaAMM. Cnabble " CUIbHbIE

anekTponuTbl. KWCNOTHO-OCHOBHbLIE CBOWCTBA
BewecTB. Knucnotbl, conu, OCHOBaHUS C TOYKU
3peHuns Teopun 3MNEeKTPONUTUYECKOW
avccoumaummn. Ouccounaumst Bogbl. VIOHHOe
npoussefeHne Boabl. BogopoaHsii nokasarternb
pH. lMpousseneHne pactBopuMocTU. VOHHbIE
peakuun B BOAHbIX pacTBOpax.

JlabopaTopHas paboTa: MloHHble peakuuu.
Mmaponns conen. CMeleHne XUMUYECKOro
paBHOBECUS B pacTBOpPaXx 3J1EKTPOSINTOB.
JlabopaTopHas pabota: N'mgponus conen.

Tema 5. KomnnekcHble coegnHeHus.
KoopanHaunoHHaa Teopus A. BepHepa u ee
pasBuTME. KomnnekcoobpasoBaHue B
pacTBopax. MepBuyHas n BTOpPUYHas
auccoumaumsi  KOMMITEKCHbIX — COEAMHEHUMA.
IMPOYHOCTb KOMMIEKCHLIX MOHOB U KOHCTaHTa
HECTOMKOCTW.

HOucnepcHble cuctemsbl. MoHsATUE O AMCNEepPCHbIX
cuctemax. AMynbCUmM, CYCneHs3mm, KonnongHsle
pactBopbl.  Knaccudmkaums  gMcrnepcHbIX
cuctem no pasmepam 4actuu. KoMnoHeHT wu
dasa. Xummnyeckoe 1 hasoBoe paBHOBECHE.
YCTOMUYMBOCTb OUCMEPCHBIX cucTem. 3onu.
[MoBEPXHOCTHO-aKTUBHbIE BELLECTBA.
JlabopaTopHas pabora: KomnnekcHble
COeAVNHEHMS.
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Pasnen 3. OkucnuTenbHo-
BOCCTaHOBUTENbHbIE peakLun

Tema 6. OKNCNIMTENBHO-BOCCTAHOBUTESbHbIE
peakumm 1 anemMeHTbl 3NeKTPOXUMUN
OKMCNNTENBHO-BOCCTAHOBUTENbHbIE
peakumm (OBP). OnektpoHHas Teopusi OBP,
X CyWHOCTb. BaxHenwme okucnutenu wu
BOCCTaHOBUTESMN. OkucnutensHo-
BOCCTAHOBUTENbHbIE CBOWCTBA BELLECTB.
Tunbl OBP. CoctaBneHue ypasHeHuin OBP
3NEKTPOHHO-NOHHbBIM CMOCOGOM.
JlabopaTtopHaa paborta: OkucnutenbHo-
BOCCTAHOBUTESbHbIE peakuni.

OnemMeHTbl 3NEeKTPOXUMUKU. DNeKTpoaHble
noteHumarnbi MeTarnnos. N3mepeHune
3NEKTPOAHbLIX NoTeHumanoB. CTaHOapTHLIN
ANEeKTPOAHbIM NoTeHuunan. Pag ctaHgapTHbIX
ANEKTPOAHLIX  MOTeHUManoB. YpaBHEHMe
HepHcrTa. [anbBaHW4eCcKne  aNemMeHThl.
OneKkTpoABMXKyLLaa curna rarnbBaHUYeCcKoro
anemMeHTa.

XUMUYeckme WUCTOYHMKM ToKa. TOMNMUBHbIE
aneMeHTbl. AKKYMYnsATOpbl.

OnekTponus, ero CyLHOCTb. JNeKTponus
pacTBOpPOB M pacnnaBoB C PacTBOPUMbIM U
HepacTBOpMMbIM aHogoM. 3akoHbl Papages.
lMpakTnyeckoe NpMMeHeHne aNeKTponmaa.
Kopposnss meTannoB, BuAbl KOPPO3MMW.
Xnmmnyeckas Kopposus. DINeKTpoxmMmmuyeckas
Koppo3us. MeTtoabl 3aWwuTbl OT KOPPO3UW.
3awmTHblE MOKPbITUS. MHrmbuTopsl
KOppo3uu.

Tema 7. HemeTtannel. BaxHenwune Kucnotol.
Cnocobbl Mx norny4yeHusl, CBOMCTBA.

Xnummna  meTtannoB. 3aBMCUMOCTb CBOWCTB
MeTarnoB oT nx NonoXeHusi B
nepnoanyeckon cucTeme. OcHOBHble
MeToZAbl Nofy4YeHnst MeTansoB, UX CBOMCTBA.
JlabopaTtopHaa pabota: BsaumopgencTteue
MeTanmnos c pa3baBneHHbIMU "
KOHLEHTPUPOBAHHbLIMU KUCIIOTaMM.
KomnnekcHble coeuHeEHUss MeTanIoB.
JlabopaTopHas pabora: KomnnekcHble 4 6 6
COeAVHEHMS MeTanoB.

MpoBOOHMKM " MonynpoBOAHMKHN.
CepxnpoBogsiume matepumarnbl.
HanpaBneHna pasButuMs HeopraHU4ecKkon
xummn. CuHTE3 HOBbIX BewecTB. CBaA3b
Mexay CTPOEHMEM W CBOWCTBaMW BHOBb
CUHTE3MPOBaHHbIX COeMHEHMN.
MepcnekTuBbl NpUMEHeHNs HOBbIX
HeopraHM4yecKkmx BELLECTB B
NPOMbILLIIEHHOCTMW.

WUtoro B cemecTpe (Ha kypce ansa 3A0) 34 34 49

KoHcyrnbTaumm 1 npoMexyToyHast

2,5 24,5
atTectayms (Ok3ameH)

Bcero koHTakTHas pa6ota u CP no

70,5 73,5
AVUCLUMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NiaHoM He NpesycMOTPeHo




5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOM ATTECTALMU

5.1 OnucaHue nokasarteneun, KpUTeEpMEB U CUCTEMbI OLLEHMBAHUA pe3ynbTaToOB 00yYeHus
5.1.1 NMokasaTtenu oueHMBaHUSA

Ko HanmeHoBaHWe oLeHOYHOro
lMoka3aTenu oueHnBaHUs pesynbTaToB 0by4eHus
KoMneTeHummn cpencrtea
dopmynnpyeT OCHOBHbIE NMOHATUSA N 3aKOHbLI XMMUMW.
KnaccuduumpyeT opraHudeckue U HeopraHudeckne BeLLecTsa,
NPOBOAUT PasnMuns MeXay HUMM.
O606LaeT TepmMognHaAMUYECKME XapaKTEPUCTUKN U OenaeT BbiBOg O
BO3MOXHOCTUW MPOTEKAHUSA XUMNUYECKOW peakumm.
MpumeHseT npaBunbHble OPMyInbl 1A pacyeTa pasnuyHbIX BUAOB Bonpoce ANA yerHoro
P P PMyfel Ansi p P A cobecenoBaHusi
OMK-1 KOHLEHTpaLUUin pacTBOpPOB.

MpeacTtaBnseT pesynbTaThl PacyeToB TePMOANHAMUYECKNX GOYHKLIMIA 1
npeackasbiBaeT BO3MOXHOCTb MNPOTEKAHUS peakuum B AaHHbIX
YCNOBUSIX.

Mpeacraenset pesynbTaThl 3KCMepUMeHTa, XapakTepuayeT
nony4yeHHoe BELLECTBO, onpeaenseT Heo6XxoaAMMble XapakTepUCTUKK.

OueHuBaeT cyllecTBylOLME MeTodbl MPOBEAEHUS  XUMUYECKMX
peakuui, BbIbrpaeT Hanbornee paunoHanbHbIv

npaKTMKO-OpI/IeHTI/I poBaHHbIEe
3afjaHunsa

5.1.2 Cuctema 1 Kputepmm oLeHNBaHUA

LLikana oueHuBaHna

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

YcTHOe cobecenoBaHue MNMucbmeHHas paboTa

5 (oTnun4HO) BOMpPOCHI.

MNonHbIN ncyepnbiBaoLLmi OTBET,
MoKasbiBalwLMIA MNOHMMaHWe npegMmeTa.
OpueHTUPYeTCs B OCHOBHbLIX TEpPMUHaX,
3HaAKOM C [OMOSHUTENbHOW NUTepaTypoun,
npaBUNbHO OTBEYAET Ha AOMNOMHUTENbHbIE

CryneHT rnokasblBaeT npaBurnbLHOE
NoHMMaHue Yycnosus 3agdayun, Bnageet
HaBblkamMy aHanuM3a ycnosus, BblGOpoOM
pelleHuns, NPaBubHO MULLET YypaBHEHUS
peakuun.

4 (xopoLwuo)

HenonHbin OTBET, nmerT MecCTO
HebonbLlUne npoGen.l B 3HaHUSAX.
[onyckaeT norpeLHocT! npu oTBeTe Ha
BOMpPOCHI.

lMyTaeTtca B pacdeTe nNpu peLueHun
NPaKTU4YEeCKON 3adauun.

HenonHbin OTBET, MMerT MEeCTO
HebonbLlUne npobensl B 3HaHUAX.
[onyckaeT norpewwHocTM npu OTBETE Ha
BOMPOCHI.

CryneHT nokasbiBaeT JoctaTtoyHoe
NoHMMaHue YCnoBus 3agayn, Bnageet
HaBblkamMy aHanu3a yCroBusi, NyTaeTcsl B
BblGOpe HYXHbIX 3aKOHOB W chopmyn ans
€€ peLUeHus.

3aTpygHseTca npaBubHO  HanmcaTtb
YPaBHEHUs1 peakuni

3 (yaoeneTtBoputensHo) |HeymeHne Hanucatb XUMUYECKYHO

MokasbiBaeT 3HaHMS y4ebHOro matepuana
B MMHMManbHOM obbeme. [onyckaeT
Oonblloe KonuMyecTBo owunbok. MoxeT
YCTPaHUTb UX C MOMOLLbIO NpenoLaBaTens.
MyTaeTcs B TepMuHaXx.

peakuuio 6e3 noMoLu npenogasaTtens.
HenonHbin oTBEeT, ecTb oOWwubknM B

N3NOXEeHUN HECKOINbKUX TeM. HYTaeTCH B
TepMUHaXxX.

2 (HeyOoBnNeTBOPUTESbHO)

He wmMoxeT oTBeTUTb Ha Bonpoc bes
noMoOLLK 3K3aMeHaTopa.




MHorouncneHHble rpybbie owmnbkm.
HenoHumaHue 3agaHHOro Bonpoca.
HesHaHwne XUMMWNYECKNX dopmyrn.
HecnocobHOCTb  OTMUYMTL  COEAMHEHMS
pasHbIX KIaccoB.

HenoHnmaHue 3agaHHOro Bonpoca

He noHwmaeT ycrnosue 3agjayun, He MOXeT
npeanoXnTb BapuaHTbl pelieHns. He 3HaeT
CBOMCTB BellecTB. He MoxeT HanucaTb
Xumunyeckue popmynebl.

MonbiTka cNWCbIBaHWS,  WCMONb30BaHMS
HepaspeLUeHHbIX TEXHUYECKUX YCTPOUCTB
WnNu nonb3oBaHWE MOACKA3KoW  Apyroro
yenoseka.

Mpeactaenenne 4vyxon paboTbl, OTkas OT
BbINOJSTHEHNA 3a4aHUS.

5.2 TunoBble KOHTPOJIbHbIE 3alaHUS UNN UHbIE MaTepuarnbl, HeO6xoAMMble NS OLeHKU 3HaHUW, YMEHUH,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | dopmynmnpoBKU BONPOCOB
Cemectp 1

1 Knaccudukaumst XaMnyecknx coeguHeHnin. 3akoHbl XMMUW.

2 3akoH ABoragpo v crneacteus U3 Hero. NoHsATMe Monb.

3 3aKOH 3KBMBANEHTOB.

4 Mbpuansauusa atoMHbIX opbutanein. Metannuyeckas ces3b. BogopoaHast cBsi3b.

5 Mopsaok 3anonHeHns atoMHbix opbuTtanen. Mpasuno Kneukosckoro.

6 KBaHTOBO-MexaHu4eckasa mogenb atoma. 3otonsl.

7 ATOMHbIEe opbuTanu. KBaHTOBbIE YnCia. ONEKTPOHHbIE  KOHdMrypauum atoma.

8 Mopsaok 3anonHeHns atomMHbix opbutanen. MpuHumn Maynu. MNpasuno MNyHaa.

9 OneKTpooTpmUaTeNbHOCTL aTOMOB. Pasamepbl aTOMOB 1 MOHOB. QHeprust oHnsaumm. CpoAaCTBO K 3NIEKTPOHY.

10 OCHOBHBIE TUMblI XUMUYECKOW CBA3N N €€ XxapakTepucTuku. MloHHas cesasb. CTpoeHne n CBONCTBa NPOCTEMLINX
MOJIEKYIT.

11 Meprogunyecknin 3akoH. Neproanyeckas CHCTEMA XUMUHECKUX IIEMEHTOB [0. N. MenpeneeBa. CBsi3b CBOWCTB
3N1EMEHTOB U UX NonoxeHus B Nepnoamnyeckon cucteme Co CTPOEHNEM 3NEKTPOHHbLIX 000I0YEK aTOMOB.

12 TepmognHammka xuMmmyecknx npouecco. OCHOBHble TepmoguHamudeckume pyHkLmmn, 3akoH Mecca. Jk30- n
3HO0TEPMUYECKME peakumn. BTopoe Havyano TepmMmogMHaMuKku.

13 OK30- 1 9HOOTEPMMYECKME peaKkumn. BTopoe Havyano TepmMognHamMmKku.

14 OHTponusa. QHeprusa M'mbbca. TepmognHamMUYeckasn oLeHka XMMUYECKUX peakLui.

15 OHeprusa aktuBaummn. YpasHeHune C.AppeHunyca.

16 Xnmudeckas KUHETMKA. [OMOreHHbIEe U reTePOreHHbIe peakunm.

17 KoHcTaHTa ckopocTu xuMmudeckon peakumn. KatanusaTtopbl. Katanutuyeckme peakumu.

18 Ob6paTtumble peakumn. XmMmmnyeckoe paBHoBecue. KOHCTaHTa XMMNYECKOro paBHOBECKS.

19 CwmeLeHmne xnmudeckoro pasHoBecus. MNMpuHumn Jle-LaTenbe.

20 KoBaneHTHas cBa3b. MeToa BaneHTHbIX cBs3en. MeTon MonekynspHbix opbuTtanen.

21 lMponsBegeHne pacTBOPUMOCTMU.

29 CKOpOCTb XMMUYECKOWN peaKkLMn 1N e€ 3aBUCUMOCTb OT KOHLIEHTPaLUN pearnpyroLmnx BELLECTB 1 TeMnepaTypbl.
MpaBnno BanT-MNodda

23 CaolicTBa pa3baBneHHbIX pacTBopoB HeanekTponutoB. OcMoc. OcMoTUYecKoe AaBneHune.

24 'voponus conein. PasnunyHble cnyvau rugponunsa. HeobGpatumbiii rmaponuma.

25 KncnoTHo-oCHOBHbIE CBOMCTBA BELWECTB. VIOHHbIE peakumn B BOAHLIX pacTBopax. [(mgponus conen.

26 PactBopbl. ObLyne cBovicTBa pacTBOPOB. VIaMeHeHNe TepMoaMHaAMUYECKMX OYHKLUIA NPU PACTBOPEHUN.
PacTtBopuMOCTb.

27 MmppaTHasa Teopua pacteopoB [1.U. MeHgeneesa. Tennosble ahdekTsbl Npyu pacTBOPEHUN

28 CnocoObl Bblpa)KeHUs1 KOHLEHTpaLUUn pacTBOPOB.

29 CTteneHb anekTponuTuyeckon anccoumauun. KoHctaHta guccoumaummn. 3akoH pasbaeneHunss Octeanbaa.

30 CwunbHble n cnabble anekTponutel. CTyneH4aTtas guccoumanms crabblx SNMeKTponmToB.

31 3akoH BaHT Noddpa. MNMoHmxkeHne gaBneHns HacblWeHHOro napa Hag pacTtBopoMm. 3akoH Payns.




32 3akoHbl Papages. NprMeHeHUsa anekTponmaa.

33 XUMMYECKUE UCTOYHUKN TOKA. ["anbBaHUYECKUN aneMeHT. AKKyMYNATOpbl. TONMMBHbIE 3NIEMEHTHI.

34 OnekTponu3. CywHOCTb 3neKTponm3a. ArnekTponn3 pacTBopoB U pacnnaBoB.

35

OnekTpogHbie NoTeHuuansl MeTanno. CTaHOapTHBIA 3NIEKTPOAHLIN NOoTeHuuarn. YpaBHeHne HepHcta. Psa
CTaHLapTHbIX 3NEKTPOLHbIX MOTEHLMANOB.

36 KomnnekcHble coegmHeHnsi. KoopanHaunoHHasa Teopus BepHepa.

37

lMoBeaeHe KOMMNNEKCHbIX COEANHEHNIA B pacTBopax. Huccoumnanmsa KOMNIeKCHbIX COeANHEHUI. npOHHOCTb
KOMMJIEKCHbIX MOHOB M KOHCTaHTa HECTOMKOCTH.

38 OKMCNUTENBHO-BOCCTAHOBUTESbHBIE peakumn. BaxkHenwwmne okmcnuTenu n BocctaHosutenu. Tunsl OBP.

5.2.2 TunoBble TECTOBbIE 3a4aHus

He NpeayCMOTPEHbI
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, KeUchbl)

BapuraHTbl TUNOBLIX NPaKTUYECKUX 3adaHN HAXOOAATCH B NPUOXeHuu K gaHHon Prij

5.3 MeToanyeckue MmaTepuansl, onpeaensiowme npoueaypbl OLeHUBaHUSA 3HaHUN, YMEeHUW, BnageHumn
(HaBbIKOB M (MNTN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)
5.3.1 YcnoBusa gonycka oby4arowerocs K NpoMexyTo4HoM aTrecTauum U NnopsiaoK NMKBMAALMM akaaeMm4eckomn

3a40J1IXKEeHHOCTHU

lMpoBegeHe NPOMEXyTOYHON aTTecTaumm pernameHTUPOBaHO NoKanbHbIM HOpMaTMBHbIM aktom CM6IYITA
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YyCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauum obydatoLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm No AUCLUUNIIMHe

YcTHas +

NncbmeHHas

KOMﬂbPOTepHOG TecTnpoBaHue

5.3.3 OcobeHHOCTU NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCLUUNIINHE

* BO3MOXHOCTb MONb30BaTbCA CMPABOYHbIMM Tabnvuamu, KanbKynsaTopomM;
* Bpemsa Ha noarotoBky oTBeTa no 6unety 60 MUHYT.

NHas

6. YYHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YuebHan nutepaTtypa

AsTOp

3arnasue

MN3paTenbcTBO

["og n3paHus |

Ccblinka

6.1.1 OcHoBHas yyebOHas nutepartypa

lN'ypos A.A. n gp.

Xumus yyebHuK  ans
BbICLLIMX Y4eBHbIX 3aBEaeHNI

Mocksa: MI'TY um. H.D.

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

BaymaHa 2017 short=1&productid=3
64009
MpuHBya H., SpHLWo A.|Xumusa 3N1EMEHTOB https://ibooks.ru/read
OneKTPOHHBIN pecypc) : B 2 ing.php?
'(I'. T. 2p/ nep. CpaHI}/J'?. )— 4-e Mockea: ”a6OPaTOpMﬂ 2018 shgoft=g&productid=3
n3gaHune (an.). —  (NMyywwmn 3HaHmn 73243
3apy6eXHbI Y4EOHUK)
Boctpukosa, I'. 1O. Xumus Mocksa: Avi M Ap Meaua 2021 ggﬁdﬁ\;v(%éar?}?r%ll(sh
MpuHByAa H., SpHLWo A.[Xrmus 3NeMeHToB https://ibooks.ru/read
OneKTPOHHbIN pecype) : B 2 ing.php?
'(I'. T. 1p/ nep. cpangrl). )— 4-e Mocksa: ﬂaGOPaTOpVIﬂ 2018 shgorr')t:g&productid=3
nsganve (an.). — (Jlyywwmn 3HaHmn 73242
3apy6exHbIV y4eOHUK)
6.1.2 [lononHuTenbHaa yyebHas nutepatypa
MudTtaxoea, H. LU.,|O6was u HeopraHuyeckas KazaHb: KazaHckui https://www.iprbooks
Metposa, T. 1. xumus. Teopus n npaxkTuka HauWOHarbHbIN hop.ru/109527 .html
nccnengoBaTenbCKUN 2019
TEXHOMNOrM4yecKuni
YHUBEPCUTET
lNytenes, M. C. [Xumusa. OkucnuTensHo-| CaHkT-MNeTepbypr: CaHKT- http://www.iprbooksh
WMBaHoBa, H. U. BOCCTaHOBUTElbHbIE MeTepbyprckui op.ru/83318.html
npoueccsol NONUTEXHUYECKUI 2019

yHuBepcuTeT NeTpa
Benukoro




MudTtaxoea, H. L. |O6was wn HeopraHudeckas KasaHb: KazaHckui http://www.iprbooksh
MeTtposa, T. 1. xumus. Teopusa n npaxkTuka HauMOHarbHbIN op.ru/109527 .html

nccnenoBaTenbCKUm 2019

TEXHOOMMYECKNI
yH/UBEpCUTET

AbpamoBa E. C. [Xumus. Teopus http://publish.sutd.ru/
BoritoBa H. B.,|anekTponutuyeckon . tp_ext_inf_publish.ph
KonecHukosa O. A.|auccoumaumn. MoHHbIe Cre.: CherynTA 2017 p?id=2017634
MynbumH M. H peakuun. M'mgponus conen
Banawosa, O. M., |Xumusa http://www.iprbooksh
bparasnHa, O. A, op.ru/97914 .htmi
Dertapes, A. B., MockBa: N3paTenbckun 2019
LensH, B. n., Oom MANCuC
JlobaHoea, B. I'., Tep-
AkonsH, M. H.
AbpamoBa E. C. [Xumus. XvmMmunyeckas http://publish.sutd.ru/
BoritoBa H. B.,|[kuHeTMKa 1 xmMmn4eckoe . tp_ext_inf_publish.ph
KonecHukoBa O. A.,|paBHOBecue Cri6.- CrerynTA 2017 p?id=2017636
MynbumH M. H

6.2 NepeyveHb NnpocdeccruoHanbHbIX 6a3 AaHHbIX U UH(POPMaLIMOHHO-CNPABOYHbIX CUCTEM

1. MHdpopmaumoHHas cuctema «EgnHoe okHO goctyna k obpasoBaTternbHbIM pecypcam» [ONeKkTPOoHHbIN pecypc).
URL:http://window.edu.ru/.

2. OnekTpoHHO-6MbnunotevHasa cuctema IPRbooks: http://www.iprbookshop.ru

3. AnekTpoHHas bubnunoTeka y4ebHbix nagadun CMerynTa: hitp://publish.sutd.ru

4. EgnHbIi nopTan UHTepHET TecTUpoBaHus B cpepe obpasoBaHus [OnekTpoHHbin pecypc]. URL:http://www.i-
exam.ru/.

5. Martepunanbl WHpopmaunoHHo-obpasoBaTensHon cpedbl 3aodyHonm ¢opmbl  obyyveHus  CrI6ryMTO
[OnekTpoHHbIN pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

6.3 NMepeyveHb NULEH3MOHHOro U CBOGOAHO pacnpPoCTPaHAEMOro NporpaMmMHoOro oéecneveHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOO6XO0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsivHe

JlaBopaTopHble 3aHATUA CO CTyAeHTamu MNPOBOOATCA B CreuManuavpoBaHHbLIX MOMELLEHUsX Kadeapbl,
060pya0BaHHbIX XUMUYECKOWN MOCYAoW, XMMUYECKUMU peakTMBaMu, UsMepuTenbHbiMKU npubopamu (TepMomeTpbl, pH-
METpbIl, BECbI), AUCTUMNNATOPOM, CYLUUMbHbIMU LLKAaMK1, MydernbHON NeYbio, KOMMNbIOTEPOM.

Ayautopus OcHalueHne

MynbTumeguinHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Jocka
MNeKumoHHas y 1) pya ) ] p il

ayaunTopus

CneumanuanpoBaHHas Mebenb, Jocka
YyebHasa aygmutopus




MpunoxeHue

pabouyeii NporpamMmbl AUCLMNAUHBI XUMUS
HaumeHogsaHue 0UCL¢UI7/7LIHI:/

no HanpaeneHuto nogrotoBkn _ 15.03.02 TexHonornyeckme mallmHbl 1 060pyaoBaHue
HammeHoBaHue Or1 (npodunsd): Bce npodunu

MpunoxeHune

Ne
Ycnosus TMNoBbIX 3agad
n/n
1. Kak namenutcsa ckopoctb peakumm 2NO + Oz = 2NO2 npu ymeHblueHun gasnexHus B 5 pas?
2. CKonbKO rpaMMOB pacTBOPEHHOTO BelllecTBa cogepxutcsa B 1,5 n pacteBopa cynbdarta HaTpus
KOHUeHTpauven 0,2 M.
3. Hanuwumte peakupmm noryyeHns BCcex coren npu B3aMMOOENCTBUM CEPHOM KUCTOTbI M IMapoKCcuaa Meau
4, Hanvwwute peakuun rugponunsa conein: NaNOs n K2COa.
5. YpasHsiiiTe peakuuto: Kl + K2Cr207 + H2SO4 — |2 + Cr2(S0a4)3 + K2SO4 + H20.
6. HanuwwTe ypaBHeHWe peakuun B MOHHO-MorekyrnepHom suae: HsPOs4 + NaOH —.
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