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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuHbl: ChopmmnpoBaTe KOMMETEHLUN 0By4YatoLLerocsi B 06rnact TEOpPETUYECKNX OCHOB XMMUU,
CBONCTB OCHOBHbIX K/acCOB HEOPraHU4ecKMX BELLECTB, 3aKOHOMEPHOCTEN BaKHEMLIMX MNPOLECCOB B XMMWUYECKUX
cuctemax u, Kpome Toro, hOpMUPOBaAHNE U Pa3BUTUE Y CTYAEHTOB LIENIOCTHOMO €CTECTBEHHOHAYYHOrO MUPOBO33PEHUS.

1.2 3apauv AUCUUNNUHGI:

* N3ayyeHne TeopeTnyecknx OCHOB HEOpPraHMYecKOW XMMUK (COCTaB, CTPOEHUE U XMMUYECKME CBOMCTBA MPOCTbIX
OCHOBHbIX BELLUECTB U XUMUYECKMX COEOMHEHWUN, CBA3b CTPOEHUS BELLEeCTBa C YCMOBUSIMU MNPOTEKAHUS XMMWUYECKUX
npoLEeccoB. 3akoHOMepHOCTH npoTekaHusi XUMWNYECKNX npoL,eccos, Teopusi pacTBOpOB,
OKUCMNNTENBHO-BOCCTAaHOBUTESbHbIE MPEBpPALLEHNS).

» OBnageHue cyHaameHTanbHbIMU NPUHLMNAMN U METOAAMU PELUEHUS HayYHO-TEXHUYECKMX 3agay

* dopMmnpoBaHMe HaBbLIKOB MO MPUMEHEHWNIO TEOPETUYECKUX 3HAHUN AN OObACHEHUS pe3ynbTaToB XMMUYECKMX
3KCNEPUMEHTOB.

» dopMUpOBaHME Y CTYAEHTOB €CTECTBEHHOHAYYHOW KAapTUHbI MUpa.

* O3HaKoOMIIEHNE CTYAEHTOB C UCTOPMEN W FIOTMKOW PasBUTUSE XUMUN N OCHOBHbBIX €€ OTKPbITUI

1.3 TpeboBaHUA K NpeABapuUTENbLHOW NOAroToBKe OOYy4aloLLEerocs:

MpeaBaputensHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUMNIINH:

dunsmka

2 KOMNETEHLUWN OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

OlNK-1: Cnoco6eH NpUMeHATb ecCTeCTBeHHOHaY4Hble U OO enHXXeHepHble 3HaHUA, MeTOAbl MaTeMaTU4ecKoro
aHanusa u moaenupoBaHus B NpocgeccMoHanbLHON AeATeNbHOCTH;

3HaTb: OCHOBHbIE 3aKOHbI XMW N UX UCNOSNb30BAHWNE; OCHOBHbLIE 3aKOHOMEPHOCTN NPOTEKAHNA XMMNYECKNX peaKLu/u7| n
TepMoanHaMUNKy XUMNUYECKUX npoLeccoB

YMeTb: NPOBOAUTL pacyeTbl KOHLEHTPaAUWUW pacTBOPOB; OMPeaensaTb TePMOAMHaMUYECKUE XapaKTEPUCTUKN XMMUYECKMX
peakuuii; NpOBOANTL CUHTE3 U OYMCTKY BELLECTB B NTAabOpaTOPHLIX YCNOBUAX

BnapeTb: HaBblkaMmu npoBegeHuna TMnoBoro XMMmM4Yeckoro un (bl/l3I/IKO-XVIMI/I‘-IeCKOFO aHanmsa and onpenenexHusa CBOWCTB
XUMUNYECKNX COeaUHEHUN




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl. dopma
dopmbl TekyLero
3aHATUN KOHTpONS

CP

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

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pasgen 1. CTpoeHue BellecTBa

Tema 1. CtpoeHue BewectBa. OCHOBHblE
cBedeHus o] CTpOEHUn aTtoma (B
peTpocnekTunee). KBaHTOBO-MexaHu4eckas
Mogens  artoma. MpuHUMN  MUHUMYMa
aHepruun. lMpuHumn Maynu. MNpasBuno XyhHAaa. 2 3 VN
Mpasuno KneukoBckoro. Mopsagok
3aMOSTHEHWS SMEKTPOHHBIX YPOBHEWN.

Tema 2. Mepuognyeckni  3aKoH "
nepuoanyeckas cuctema 3MIEMEHTOB
O.N.MengoeneeBa. BaneHTHble 3MEKTPOHbI.
3anonHaemMocTb BaneHTHbIX YpOBHEN.
OneKTPOHHblEe aHamnorn. QHeprust cpoacTea K
ANEKTPOHY W SHEeprns MoHusauuun. ATOMHbIE
W  WOHHble paguycbl. MeTannuueckne u
HEMEeTannMyeckne CBOWCTBA  3JIEMEHTOB.
OTHocuTENbHas ANeKTpooTPMLUaTENbHOCTD 2 2 275
no [MonwuHry. [lepnogudeckoe WU3MEHeHUe 1 ’ [3.J1.3.K
KMCIMOTHO-OCHOBHbIX " OKUCINTENbHO- o
BOCCTaHOBUTEIbHbIX coeauHeHunn
OAHOTUMHBIX COEANHEHUN.

JlabopaTtopHass pabota 1. Xumwudeckue
npespaLleHnsi BELLECTB

Tema 3. Xumnyeckas CBA3b W CTpOeHue
MOeKy-n. OcHoBHbIe BUAObI 7]
XapakTepUCTUKN XUMUYECKON CBSA3N
(koBaneHTHasa, WOHHasi, MeTannuyeckas) u
MEXMOMNEKYNAPHbIX B3aMMOOEeNCTBUN.
OHepreTu4yeckune 7 reomeTpuyeckme
XapaKTepucTukn cBasn. KoBaneHTHast CBS3b 2 4
N MexaHu3mbl eé obpasoBaHusi. [onsipHOCTb
CBSA3U. MeTopn BaNeHTHbIX CBSA3EN.
Mbpuansaums opbutanen un reomeTpus
MOneKy-n.




Tema 4. O®usmyeckne ©n  XUMUYECKME
aB1eHNd. Xumusa Kak HayKa. OCHOBHbIe

CTEXNOMETPUYECKNE 3aKOHbI XUMUN
(coxpaHeHus Maccsbl " 3Heprum,
MOCTOSIHCTBa COCTaBa, KpaTHbIX OTHOLUEHWUH,
O0OBEMHBIX OTHOLLIEHWUH, Asoragpo,
9KBUBANeHTOB) OcHoBHbIE Knaccel

HeopraHn4eckmnx COefMHEHWI (okeugpl,
KACMOTbI, OCHOBaHWs, aMmdonuTbl, Comnw).
HomeHknatypa. OCHOBHbIE CBONCTBA.
JlabopaTopHas pabota 2. OnpegeneHue
9KBMBANEeHTHOW MaccCbl MarHusl.
JlTabopaTtopHas paboTta 3. MpocTtbie
BellecTBa: MeTansbl U HeMeTan bl
JlTabopaTopHaa pabota 4.0OCHOBHbIE Knacchbl
HeopraHn4ecKkmnx COeINHEHNI. Okcunapl.
OcHoBaHust

JlabopaTtopHasi pabota 5. OCHOBHbIe Knacchl
HeopraHudeckux  coeguHeHun.  Kucnotbi.
Conn

Pasgen 2. OcCHOBHble  3aKOHOMEPHOCTU
NpoTeKaHnA XMMN4eCKMX npoueccos

Tema 5. Obwme 3aKOHOMEPHOCTU
XUMUYECKUX NMpOLECCoB. MoHsaTne o
XUMUYECKOM TepmMoanHamMuKe.
TepmMmoguHaMmmyeckme napameTpbl.

CoctosiHne cuctembl. QDYHKUMM COCTOSIHUSA
cuctembl.  BHyTpeHHAs  aHeprus.  3akoH
coxpaHeHuss  aHeprun. [lepBoe  Hayano
TepMoaMHamuku. [loHaTMe 06 aHTanbnuu.
MoHaTne o Tepmoxumuun. Tennoson 3adpdekT
XUMWYECKON  peakuun. TepMOXMMuyeckme
pacyéTbl. 3akoH 'ecca n criegcTeme U3 Hero.
JlTabopaTopHas pabota 6. TennoBble
3 eKTbl XMMUYECKUX peaKLni

Tema 6. OHTponus. M3o0bapHo-
nsotepmmyeckmi  noteHuman, CeobogHas
3Heprus 'mbbca. HanpaBneHHOCTb
XUMUNYECKNX npoLeccoB. Pac4yétbl
BO3MOXXHOCTU CaMOonpoOun3BOSIbHOIO
npoTekaHusi npouecca.

nn
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Tema 7. Xvmunyeckas KMHeTMKa.
[eTeporeHHble n FOMOrE€HHbIE
cncTemMbl.CKOPOCTb  TOMOTEHHbIX  peakuui.
3akoH pgencteytlowmnx macc.  KoHcrtaHTa
CKOPOCTU XUMUYECKOM peakLumm.
3aBUCMMOCTb CKOPOCTU OT Temnepartypbl.
MpaBuno BaHT-MTodda. SHeprua akTnBauuu.
YpaBHeHune  AppeHuyca. MoHaTne 006
aKTUBMPOBAHHOM  komnnekce [loHsATME o

nepexogHoMm COCTOSHMM. Karanus.
Xnmumyeckoe paBHOBecHe. KoHcTaHTa
paBHOBECHUS. CwmelueHne XUMUYECKOTO
pasHoBecu4. MpuHuun Jle LWWaTenbe

JlTabopaTopHas paboTta 7. BrivaHue

KOHLUEHTpauumM pearvpylowmx BeLwecTB Ha
CKOPOCTb XMMUYECKON peakumnm

JlabopaTopHas paboTa 8. BnnaHne
KaTanmMsatopa Ha CKOpPOCTb XMMWUYECKON
peakuuu.

JlabopaTopHas paboTta 9. BnvsiHne

pPa3nmnyHbIX (baKTopOB Ha COoCTOAHNE
XUMUNYECKOro paBsHoBecud

Tema 8. PactBopbl. BopgHble pacTBOpbI.
Cnocobbl BblpaXKeHUs KOHLIeHTpaLui
pacTBOpPOB (MonsipHas, HopMarbHas,
MaccoBasi [ONS PacTBOPEHHONO BeLLECTBA)
M  B3aUMOCBA3b Mexay HumU. Teopus
anekTponuTuyeckon guccoumaumm. Cnabble
N cunbHble anekTponuTel.  CTyneHyaTtas
anccoumaumsa.  CTeneHb M KOHCTaHTa
auccounaunn. [uccoumaums KUCMOT, COMeEwn
N OCHOBaHWUI B BOAHbIX pacTBopax.
JlTabopaTopHas paboTta 10. MoHHoe
paBHOBECME B  pacTBOpax KUCMOT MU
OCHOBaHW.

NlabopatopHass pabota 11. PacTtBopbl
3M1EKTPOSIMTOB U NX CBONCTBA

Tema 9. PaBHOBecua B  pacTBopax
3NEKTPONNTOB. MoHHoe npoussegexHve
Boabl. pH n pOH. lMoHaTve 06 nHamkaTopax.
Mmaponua conen. Twnbl mmgponu3a B
3aBMCMMOCTH oT npupoapl conu.
lMpoussegeHne pacTBOPUMOCTH.
JTabopatopHas paboTta 12. M'maponua conen.
JlabopaTtopHasi pabota 13. PacTBOopMMOCTb
3NeKTponMTa B MPUCYTCTBMM OOHOVMMEHHbIX
MoHOB. PacTBOpMMOCTb MarnopacTBOPUMBbIX
3NEKTPONMTOB

Pasnen 3. OkucnntenbHo-
BOCCTaHOBUTESbHbIE MPOLECCHI

5,25
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Tema 10. OkucneHne wn BOCCTaHOBIEHME.
Oxkucnutenn u BoccTaHoBuTenn. MeToabl
COCTaBMEHUs  YpaBHEHWA  OKUCIUTESNbHO-
BOCCTAHOBUTESNbHbLIX pPeakuuin (3MeKTPOHHbIN
N MOHHO-3MEKTPOHHbIN B6anaHckl). [dencTteue
KUCNOT U LWenoYen Ha MeTannbl.
NlabopatopHasi pabota 14. OkUCRMTENbHO-
BOCCTAHOBUTENbHbIE ~ CBOWCTBA  MPOCTbIX
BELLECTB

JNNabopaTopHasa pabota 15. OkucnmTenbHo-
BOCCTaHOBUTENbHAs OBOWCTBEHHOCTb
COE€VHEHNN.

Tema 11. J3nekTpoxmmuyeckme npoLecchl.
OnekTpoaHbIn noTteHumnan. Pan
CTaHOApPTHbIX  3NEKTPOAHbIX MOTEeHLUManos.
ManbBaHM4Yeckni AMEMEHT.
OnekTpoaBmXKyLlas cuna ranbBaHWYEeCKOro
anemeHTa. PacuéTtbl O[1C.

JlTabopaTtopHasa pabota 16. OnpepeneHue
3MEKTPOAHOro  noTeHumMana C  pasHom
KOHLIEHTpaumMen  noTeHumManonpenenstoLmx
WNOHOB.

Tema 12. OneKkTpoXMMmU4yeckme npoLeccbl B
TexHuke. Kopposus metannos. MeTogbl
3aWwmTel  OT  KOpPpPO3WW.  AKKYMYNHATOPbI.
OnekTponua pacnnaBoB n BOOHbIX
pacTBOpPOB. NHepTHblE " aKTMBHblE
3NEKTPOoAbI. 3aKoHbI anekTponuaa.
OnekTponuMTuyeckoe nony4yeHve "
pacrHMpoBaHMe MeTanmos.

JlabopaTopHas paboTa 17. 3awmTta
MeTansoB OT KOPPO3UMK.

Wtoro B cemecTpe (Ha kypce ans 3A0)

nn

KoHcynbTaumm n npoMexytovHas
aTTectaums (Ok3ameH)

34

34

40

2,5

33,5

Bcero koHTakTHasa pa6ora u CP no
AvcuunnvHe

70,5

73,5

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoeKkTnpoesaHmne y‘-le6HbIM nrnaHoM He npeaycMoOTpeHO

5. ®OHA OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALUU
5.1 OnucaHue nokasareneu, KpUTepMeB N CUCTEMbI OLIEHUBaHUA pe3yribTaToB 00y4YeHusi

5.1.1 NMoka3aTtenun oueHMBaHUA

Kopn HanmeHoBaHne oueHOYHOro
MokasaTenu oueHnBaHNs pe3ynbTaToB 00yYeHMs
KOMMNeTeHLUMmn cpeacTea
1. Nanaraet 6a3oBble XMMUYECKME 3aKOHblI U MUMEET MpPeAcTaBneHne o
XUMUNYECKNX ABMEHNAX 1. Bonpocbl YCTHOro
OMK-1 2. [emoHcTpupyeT npuMeHeHue 06a30BbIX XMMUYECKMX 3aKOHOB K [ cobeceoBaHus

pelleHntio 3agay 2. MpakTuko-
3. Wcnonb3yeT TeopeTUYeckme 3HaHuUs MO XUMUW ONS  PeLIeHUs | OpUEHTUPOBAHHBbIE 3a4aHus
nNpakTU4ecknx 3agad




5.1.2 Cuctema n KpuTepum oLeHNBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHms ccpopMUpoOBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnmn4yHO)

O6yuvatoumiics nokasbiBaeT
BCECTOPOHHee 1 rnybokoe  3HaHue
OCHOBHbIX XUMUYECKNX 3aKOHOB,

CcBOOGOAHO OpMEHTUMPYETCS B OCHOBHbIX
MOHATUAX, TepMMHaX W onpeaeneHunsx
npy OTBETE; YCBOWM OCHOBHYIO W 3HAKOM C
OOMNOSTHUTENBHOM  NNTEPATYpoOn;  MOXeT
0B6bACHUTL B3aMMOCBS3b OCHOBHbIX
XMMUYECKMX 3aKOHOB WM WX 3HaveHue Ans
nocnegytowen npodeccnoHanbHom
OeAaTenbHOCTW;  MpOsABNAET  TBOpYeckue
CMOCOOHOCTM U LUMPOKYKD 3pyauUMI0 B
ncnonb30BaHuM yyebHoro matepuana.

OOyvarowmincs  gemMoHcTpupyeT
noHMMaHWe  YycnoBus  3ajayn, BnageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB N hopMyn AMS ee pelleHus, 3HaHue
pasMepHOCTEN XUMUYECKUX BENUYUH. YMmeeT
NPUMEHATb  MaTemMaTUyeckuin annapat  gns
peanusaumu nnaHa peLueHus 3agaum.
Monyyun npaBuibHbIM OTBET WU MOXET €ero

WHTEpNpeTUpoBaTh.

npaeunbHoe

O6yyvaromnca nokasblBaeT [OCTaTOYHbIN

OOyuvaroLwmincs AOeMOHCTPUPYET [OCTaTOYHOE

o NMoOHMMaHWe  YCNoBUS  3ajayvu,  BnageHue
YPOBEHb 3HAHUM OCHOBHbLIX XUMWYECKUX
33KOHOB.  ODUEHTUDVETCS! B ocHoBHL | HEEPIKaMM  ero  ananusa, BbibOpa  HYXHbIX
nommn’x a OI'ISZJJ,GJ‘IGHVIHX' yCBOMT 3aKOHOB WM hopmyn Ons ee pelueHus, 3HaHue
’ a3MepHocTen XUMUYECKUX BEMUYMH.
4 (xopoLuo) OCHOBHYHO nuTepartypy; aornyckaet P P
HE3HAYNTENBHIE NOTPGLLHOCTY N [donyckaeT  He3HauuTemnbHble  MOrpeLiHOCTU
OTBETAX HA BOMPOCHI SKAAMEHALIMOHHONO npyv MNpUMMEHEeHMU MaTemMaTU4ecKkoro annapaTa
buneta u [JOMONMHUTENbHbIE  BOMPOCHI ANs - peanusalnin - nnana - pelleHns 3afatm.
npenoaaeaTens Monyynn npaBuNbHLIA OTBET, HO WCMbLITLIBAET
P ' 3aTpyLHEHWS C ero MHTepnpeTaumnen.
O6yuvatoumiics rnokasbiBaeT 3HaHuSA
yyebHOro martepvana B MWHUMArbHOM
obbewme; MOXeT cdhopmynunpoBaTb 06 .
3aKOHbl XMMUM, MOHATUSA U onpefeneHus, yHarolmnes - BHAKAeT B CMbICN yCroBuA
HO npM  aTOM, mONycKas  GOMbLIOS 3a4aun, MOHMMAET MMaH ee peLUeHus, OJHaKo,
3 (yRAOBNeTBOPUTENBLHO) KOJ'II/I'vIeF():TBO Hen;;miumnm};anux owmbok; | HE MOXeT B MOMHOM  Mepe ¢ MoMOLLbio
YA P 3HAKOM  C  OCHOBHOM nmepaTypoﬁ: MaTeMaTW4yecKkoro amnnapaTta peanusoBaTb ee
[OMYCKAET  CYLLECTBEHHBIE  OLIMGKA é pelweHre. 3HaeT pasMepHOCTU XUMUYECKUX
BEIWYMH.
oTBETE Ha  39K3aMeHe, HO  MOXeT
YCTPaHUTb nx noa PYKOBOZCTBOM

npenogaBartens.

2
(HeyooBneTBOpPUTESNBHO)

O6yvalowmincs He wuMeeT [OCTAaTOMHOrO

YPOBHSI 3HAHWUSI OUCLMMMMUHBI, HE MOXeT
chopMynMpoBaTb  OCHOBHbIE  3aKOHbI
XUMUWK; Mnroxo OpUEHTUpYeTCA B

OCHOBHbIX MOHATUSX U  ONpeaeneHusx;
NpakTU4eCkM He 3HaKOM C OCHOBHOM
nMTepaTypoKn; OonyckaeT npu OTBETE Ha
9K3aMeHe CYLIECTBEHHble OLWMNOKN U He

MOXeT  yCTpaHuTb UX  Oaxe  noj
PYKOBOACTBOM NpenofaBaTensi.
MonbiTka  CNWUCbIBaHWSl,  MCMOSb30BaHUS

HepaspeLlUeHHbIX TEeXHUYECKUX YCTPOMCTB
WM NoNib30BaHWe MOACKa3KoW Apyroro
yernoseka.

OOyuvarLwmincs He MOXeT npoaHanuanpoBaTb
yCInoBue 3afayn, HameTuUTb MMaH ee peLueHust
nrnoxo OopueHTUpyeTcs B XUMUYECKNX
BENUYMHAX, He BrageeT MaTeMaTU4ECKUM
annapatom. OTkas OT BbINOMHEHNS 3afaHns

5.2 TunoBble KOHTPONbHbIE 3afaHUA UNU UHbIe MaTepuanbl, HeobXxoAuMble ANA OLleHKU 3HaHUNA, YMEHUMN,
HaBbIKOB U (UNK) onbiTa OEeATENbHOCTU
5.2.1 MepeyeHb KOHTPOSIbHLIX BOMPOCOB

Ne n/n |

$opMynMpoBKKU BONPOCOB

Cemectp 1

—

Teopusa mbpuansauun. Buabsl mbpuagnsaumn. Cea3b reoMeTpun MOMEKyn ¢ Tunom rubpuamsaumu. Mpumepbl
MOJEKY C Pa3nuYHbIMK TUNaMu rbpuamsaumu.

MoHHasa cBasb. Obwasn xapaktepuctmka. Obnactb npumMeHeHns. Npumepbl BELWECTB C MOHHBIM TUMNOM CBA3M.

MeTtannunyeckas cBasb. O6Las xapakrepuctika. 30HHas Teopusa KpUCTansoB

A JWOIN

BopopogHas cesasb. O6Las xapakrepuctuka. BnnsiHne BOQOpo4HON CBSA3M Ha CBOMCTBA BELLECTB.
MexmonekynspHas u BHyTpMMOMeKynsipHasa BogopoaHas cesasb. [MNprumepbi.




MexmMoneKynsipHble B3anmogencTaus (cunsl BaH-gep-Baanbca). O6wwas xapakrepuctuka. Buael. BnusiHne

5 Ha CBOWCTBA BELLECTB.

6 MpeameT 1 3agayn xummn. BelwecTtBo 1 none — ase hopmbl CyLLLECTBOBaHUSA mMaTepumn. Puanyeckue m
XUMUYECKME ABNEHUS.
OCHOBHbI€ 3aKOHbI 1 MOHATUSE XUMUN: 3aKOHbI COXPaHEHWsI MacChbl M 3HEPInK, 3aKOH MOCTOSIHCTBA COCTaBa U

7 3aKOH KpaTHbIX OTHOLLEeHUN (GepTonnuapbl U ganbToHMAbI), 3aKOH 06 bEMHbBIX OTHOLLEHWUI 1 3akoH ABOrazpo.
Mornb, KonM4yecTBO BellecTBa.

8 3aKoH 3KBMBaNeHTOB. DKBMBANEHT U 3KBMBASIEHTHAA Macca 3feMeHTa, MPOCTOro 1 CIIOXHOrO BELLEeCTBa B
OOMEHHbIX U OKUCNUTENBbHO-BOCCTAHOBUTENBHLIX PeaKLMsIX.

9 Knaccbl HeopraHn4ecknx coeanHeHnn Ha npumepe conen. CpeaHue, Kucnble, OCHOBHble. CBOICTBA,
npumMepbl peakumi, rpadundeckne opmynbl

10 MpeameT XMMmmn4eckon TepMOaNHAMUKL U LEeNn ee nayyvenns. Nepsoe Havano TepmoanHaMmmnkn. PyHKunn
COCTOSIHMA 1 (PYHKLMK NpoLiecca.
BHYTpeHHAS 3Heprus u ee N3BMeHeEHNEe B XMMNYECKON peakumun. Tennosble adhdekTbl B U3OXOPHOM U

11 n3obapHoM npoueccax. MNMoHATMe aHTanbnuMu. Bugbl sHTanbnuu. MNMoHATNE O 9K30- U SHAOTEPMUYECKNX
npoweccax.
3akoH Necca. CneacTeus 13 3akoHa 'ecca. TepMoxMMmnyeckne ypaBHeHust. PacueT TennoBbix 3deKToB

12 XUMUYECKMX peaKkumi C NCMOSb30BaHNEM CTaHAApTHOM SHTanbnun obpasoBaHms BelecTsa. Mprmepsl
pacyeToB.
BTopoe Havano TepmoguHammnki. QHTponus. MuKpo- 1 MakpOCOCTOSIHUS CUCTEMbI. TepMmoauHaMmmuyeckas

13 BEPOATHOCTb CUCTEMBI. PacyeT naMeHeHnst 3HTPONUN ANt XMMUYecKkon peakumun. MNpueectn npumepsbl
pac4eToB
HanpaBneHue xmumumyeckoro npotecca. Xapakrep nameHeHusa aHeprium M'mbbca kak Kputepuin

14 TepMoAMHaMU4eCKOoN BO3MOXHOCTM CaMONpoOn3BOJILHOrO npoLlecca (Mnv HeBo3MOXHOCTK). [NpuBectun
npumepbl pacyeTos.
MpeameT XMMUYECKON KMHETUKM U Lienun ee ndydeHmnsi. CKOpoCTb XMMUYECKOWN peakLmmn (CPeaHsst U UCTUHHAS).

15 3aKkoH OeNCTBYIOLMX MAacC — OCHOBHOW MOCTYNaT XMMUYECKON KUHETUKN. PUINYECKUI CMbICIT KOHCTaHThI
CKOpOCTH.

16 BrnusaHne Temnepatypbl Ha CKOPOCTb XUMMYeckon peakumun. Npasuno BaHTt-lNodda. YpaBHeHne AppeHuyca.
OHeprusa aktuBaummn. E€ dmamuecknin cmbicn. Cnocobbl akTMBaLmm Monekyn.

17 KoHcTaHTa paBHOBECUSI XMMMNYECKON peakuun. E€ dmanyecknii cmbicn. 3aBUCUMOCTb KOHCTaHTbI paBHOBECKS
OT Temnepatypbl. CBA3b KOHCTaHTbI PAaBHOBECUSA C M3MeHeHMeM cBobogHOM aHeprm Mnb6ca. PacyéThbl.

18 "OMOreHHble M reTeporeHHbIe XMMUYECKNe peakunn. BelipaxeHns 4nst KOHCTaHTbI paBHOBECKS.

19 MpuHumn Jle-lWatense. BnusHne nameHeHns KOHUEHTpauuKn, JaBneHnsa n TeMnepaTypbl Ha CABUT
XUMU4eckoro paBHosecusi. IMpumepsbl.

20 PacTteopbl. Bugbl pacteopoB. XXugkmne pacteopsl. [poLecc pacTBOpPeHUsI C TOUKM 3peHUst TEPMOANHAMUKMN.
BogHble 1 HEBOAHbIE pacTBOpbI.
KonnuraTtMBHble CBONCTBA pacTBOPOB HESNEKTPOSIMTOB U 3NEKTPONNTOB (4aBNeHNe HaCbILLEHHOro napa Hag

21 pacTBOPOM, OCMOTMYECKOE AaBfeHNE, MOHWXKEHNE TeMnepaTypbl 3amep3aHus 1 NOoBbILEHNE TeMnepaTtypbl
KMMEHNs1 pacTBOPOB).

29 KonuyecTBeHHasi xapakTepucTuka coctaBa pacTBopa — KOHUeHTpauus. dusundeckuii cmbicn. Bugpl
KOHLUeHTpauun. Baanmocesasbe mexay Hummn. Obractu ncnonb3oBaHms.
Cnabble anektponuTbl. CTeneHb guccoumanmm n KOHCTaHTa gnccoumnaumm Kouce. — xapaktepuctukm cnaboro

23 anektponuta. Pacyet ctenenn auccoumauumn n Kguce ns namepeHnin anektponposogHoctu. Ux dpumsndeckmin
cMmbich.

o4 Knucnotbl, Conun, OCHOBaHUS C TOYKM 3pEHNS TEOPUN INEKTPONMTUYEeCckon amccoumaumm. Obume cBoncTBa.
YpaBHeHUs guccoumanmmn B BOOHbIX pacTBOpax.

25 MoHHoe nponsseaeHne Boabl. Ero domsmyeckun cmbicn. BogopoaHei nokasatens pH. U rugpokcunbHbIN
nokasatenb pOH. PacueT pH gons anekTponvToB pasnuyHon cummeTpun. Mprumepsl

26 CunbHble anekTponuTbl. NMoHATNE 00 aKTUBHOCTU pacTBopa anekTponuTa. PUsnyecknii CMbICH
KoadpumumeHTa akTMBHOCTU. MpMMepbl pacyeTa akTMBHOCTU

27 M'maponns. CTeneHb N KOHCTaHTa rMaponunsa. BrnvsiHne pasnuyHbIX (OakTOPOB Ha paBHOBECKE NpoLecca
rmaponusa. lNpumepbl

o8 I'eTeporeHHblc? paBHOBECUS B pacTBOpax anekTponutos. [NpousseneHne pactsopnumocTtu. Pacyér
KOHLIEHTPALNA MOHOB B HACbILLIEHHbIX pacTBOpax ManopacTBOPUMbIX 311EKTPONTUTOB

29 OnpepneneHne oKUCNNTENbHO-BOCCTAHOBUTENBHOM peakuun. Tunbl OKUCNUTENBHO-BOCCTAHOBUTENbHbIX
peakumin. CpaBHeHME NOHATUI "CTeneHb OKUCNEHNS" 1 "BaneHTHOCTL"

30 OCHOBHbIE OKUCTIUTENN N BOCCTaHOBUTENW. [MpruMepbl peakumii ¢ UX y4acTuem.

31 [dencteure KMCnoT 1 wenoyen Ha metannbl. OCHOBHbIE 0COBEHHOCTU

32 MeTog aneKkTpOHHO-MOHHbIX Nonypeakuun. MNpasmna ypaBHNMBaHMUS OKUCINTENBHO-BOCCTAHOBUTESTbHON
peakumm B pacteope. Npumepsbl
MexaHn3M BO3HUKHOBEHUSA ABOMHOMO 3NEKTPUYECKOrO Cros U CKayka NoTeHumana Ha rpaHuue pasgena

33 MeTann-pacTBop anekTponuTa. PaBHOBECHLIN aNeKTPOAHbIN NoTeHuman. YpaBHeHne HepHcta. AHanns

ypaBHEHWS.




34 OnNeKTpoABMXKYLLASA CuMna ranbBaHWYECKOro aneMeHTa u paboTa ranbBaHM4eckoro anemeHTta. Pacuér 3C.

35 CtangapTHbI BOQOPOAHbIN anekTpod. BogopoaHas wkana noTeHunanos.

36 OnekTtpoasbl | poga (ycnoBHoe o603HayYeHMe, paBHOBECHAs SMEKTPoaHas peakumsl, BbIpaXeHue ons
noteHumana). MNpumepsl.
Pag ctaHgapTHBIX ANEKTPOAHbIX MOTEHUManoB. JKCnepuMeHTansHoe onpeaeneHMe ctTaHgapTHOro

37 noteHumana. Mcnonb3oBaHne cTaHOapTHbBIX SNEKTPOAHbIX NOTEHUManNoB Ans onpeaeneHns HanpasneHns
XMMUYECKMX U 3NEKTPOXMMUNYECKMX NpoLieccoB. Npumepsbl.

38 Kopposusa meTtannos. Buabl Koppo3un. InekTpoxummuyeckas kopposnsa. XuMmmnyeckas kopposus. lNMpumepsi.

39 MeToabl 3awmnThl OT Koppo3un. MNMpumepsl.

40 OneKTpon13 pacnnaBoB U BOAHbLIX PACTBOPOB 3M1EKTPONMUTOB. VIHEPTHbBIE U aKTUBHbIE 3NEKTPOAbI. 3aKOHbI
anekTponu3a

41 AKkyMynaTopbl. KUCNoTHbIE 1 WenoYHble. JITUn-noHHble. [MNprHuun paboTsl. [pyMeHeHne Ha npakTuke.

49 lMpakTnueckoe NpMMeHeHWe 3neKkTponuaa. ANEeKTponMTnyeckoe paouHMpoBaHe MeTarros,
ranbBaHonnacTvka, anekTpoxmmMuyeckasi NonmMpoBska 1 ap.

43 XNMUYECKMI aNeMeHT. Tunbl Knaccndmkaumm XMmMn4eckmx anemeHToB. CTpyKTypHasa opraHnsauus BeLlecTBa.

44 Atomuctnyeckasa Teopus. CTaHOBMNEHNE COBPEMEHHON Teopun CTpoeHns atoma (Teopum JanbToHa,
TomcoHa, Pesepcopaa)

45 CtpoeHue atoma Bogopogaa no H.Bopy. MNoctynatel bopa. Hegocrtatku Teopum.

46 KopnyCKynﬂpHo-Bom—!pBoﬁ Ayanuam 3neKkTpoHa. Wpen MNnaxka, ge bponns, ypasHeHwne LpeaunHrepa,
npyHUUN HeonpeaenéHHocTu [ei3eHbepra.
CoBpeMeHHble NpeacTaBneHnst 0 CTpoeHun atoma. KBaHTOBO-MexaHnyeckas Moaenb CTPOeHUs atoma.

47 MoHATne anekTpoHHOro obnaka. KeaHToBble Yncna. MNMpaBuna 3anonHeHs aToMHbIX opbuTanen
3MNeKTPOoOHaMM: NPUHLMN MUHUMYMa SHeprum, npaeuno XyHaa, npaesuno Kneykosckoro, npuHuun Maynu.

48 Mepunoanyeckuin 3akoH 1 Nepuogmyeckast cuctema xummdeckmx anemenTos [1.M.MeHgeneesa.
Mepuoamyeckas Tabnuua kak rpaduveckoe NnpeacTaBrneHne NepMoguYecKoro 3akoHa 3NeMeHTOB.

49 MeTtannbl. O0Wwas xapakrepucTumka.

50 s- 1 p-meTannbl. ObLlan xapakTepucTmka

51 d-meTannsl o6LLasa xapakTepucTuka.
Xumunyeckas cBaAsb. OOLWme npeacTaBneHns (3HepreTuieckne u reoMeTpuyeckue XapakTepUCTUKA CBS3N).

52 Tunbl XMMMYECKOW CBA3M (KOBanNeHTHas!, MOHHas, meTannuyeckas) — onpeaeneHus. lNpumepbl coeguHeHni ¢
paccmaTpuBaembiMU TUMamun CBA3EN.

53 KosaneHTyaﬂ nonspHas n HenonsipHast cBs3b. MexaHn3mbl 06pa3oBaHNs (AOHOPHO-aKLLENTOPHbIN U
OOMEHHbBIN).

54 MeToa BaneHTHbIX cBsi3e. OCHOBHbIE NONoXeHus. [JocToMHcTBa 1 HegocTaTki. O6nacTe NpUMEHEHUS.

[pyrvue Teopum onmucaHnsa KoBasieHTHOW CBA3MN.




5.2.2 TunoBble TeCcTOBbIE 3a4aHUA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3afaHUA (3aaayvm, Kemucbl)

1. OnemeHT HaxoguTcs B 4eTBepToM nepuoge, VA rpynne. Onpegenunte nopsiAKoOBbIA HOMEpP 3feMeHTa W
COCTaBbTE 3NEKTPOHHYID opMyny ero atoMa. K kakomy CeMencTBy 3rMeMeHTOB OH OTHocuTca? Hasosute ero
3NeKTPOHHbIE aHanoru.

2. [HokaxuTe, 4to pgns anemeHToB IIA rpynnbl NepuoamMyeckm MNOBTOPSAETCS 3fIEKTPOHHAs KOHUrypaums
BaIleHTHbIX YPOBHEN.

3. ObbACHUTE CTPOEHUE MOIEKYIbl aMMUaka Ha OCHOBE METO/Jla BaNeHTHbIX CBA3EN

4. lMpun nponyckaHun cepoBoopoda Yepe3 6pomHyto Bogy obbemom 50 mn Bbinan ocagok cepbl Maccon 0,189
r. OnpegenvTe MOMSPHYO KOHLEHTpauuio 6poma B pacTBope BpomMHON BOALI, ecnu Bbixod cepbl coctasnn 90%.5

5. Paccuutaiite M3mMeHeHue aHTanbNuM B peakumu ropeHus ceposogopoga H2S(r.)+ 17202 = H20(xk.) + SO2
(r.), ecnn K3BECTHO, 4YTO CTaHAApPTHble TennoTbl obpasoBaHus BewectB ana H2S(r.), H20(k.) n SO2(r.) paBHbl
cootBeTcTBeHHO 20,17 «k[bk/monb, 286,0 kx/monb, 297,0 kk/mMonb. 3anuwmnte TepMOXMMUYECKOE YpaBHEHUE
peakuunn. OnpegenuTe TUN peakuun: 3K30- UNN SHAOTEPMUYECKaS.

6.Paccuntante uameHeHne csobogHom sHeprumu 'mbb6ca B peakuum ropeHus ceposogopopa H2S(r.)+ 17202 =
H20(k.) + SO2(r.), ecnn M3BECTHO, YTO CTaHOAPTHbIE M3MEHeHWUs1 cBoboaHOM 3Heprum mbcca obpasoBaHWsl BeLLECTB
ana H2S(r.), H20(k.) n SO2(r.) paBHbl cooTBeTcTBeHHO 33,8 k[x/Monb, 237,24 «[x/monb, 300,2 k[x/monb.
OnpepnenuTe BO3MOXHOCTb CaMOMNPOU3BOSIbHOMO NPOTEKAHNS JAHHOW peakLmMn Mpu CTaH4apPTHBIX YCIOBUSIX.

7. BbluncnnTb HavanbHble KOHLEHTpauum MONEKYNsaApHOro xmnopa v okcuga yrnepoga (I), a Takke KOHCTaHTy
paBHOBECUS, eCNnn paBHOBECHbIe koHUeHTpauuu: [CI2] = 0,3 mone/n; [CO] = 0,2 monb/n; [COCI2] = 1,5 monk/n.

8. CKomnbKO MO Macce HyXXHO B3ATb €4KOro kanuv M BoAbl, 4YTOObI npurotoButb 75 N 12%-ro pacteopa C
nnoTtHocTbio = 1,1 r/mn. Onpegenute ero MOMNSAPHYHO KOHLEHTPALMIO.

9. HanucaTb ypaBHeHus rugponunsa, KadecTBeHHO onpeaenuTb pH pacTtBopa u onpegenvTb TWM rMaponusa Ha
npumepe conen ZnCl2, K2SO3 n Cr2S3.

10. CocTaBbTe MOHHO-3MNEKTPOHHBIE CXEMBI CrieyHLUX 0.B.p.:

a) Nal + H2SO4(koHu.) — 12 + SO2 + Na2S04 + H20

6) K2Cr207 + NaCl + H2SO4 — CI2 + Cr2(S04)3 + K2S04 + Na2S04 + H20

11. Paccuntate 3OC cTaHOapHOro MeAHO-LMHKOBOrO ranbBaHU4eckoro arnemeHTa. CocTaButb cxemy
rarnbBaHWYECKOro 3reMeHTa, HanucaTb YpaBHEHWs peakuui, NpOoTeKawluxX Ha KaToge W aHode M CyMMapHoe
ypaBHEeHWe 3TUX NpoLEeCCoB.

5.3 MeToanuyeckue matepuansl, onpegensiowme npoueaypbl OLeHUBaHUA 3HaHUN, YMEHUN, BrnageHumn
(HaBbIKOB M (MUNIN) NPAKTUYECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka obyyvarowierocsi K NpoMeXxXyToOYHOM aTTecTauum v nopsaaok NMMKBUAaLMn akaaeMmnyeckomn
3a0/MKeHHOCTH

lMpoBeoeHne NPOMEXYTOYHOW aTTecTauuu perfnamMeHTMpOBaHO mnoKanbHbIM HOpMaTuBHbIM aktom CI6IYMNTO
«lMonoxeHne o0 npoBeAeHMUN TeKyLLIEro KOHTPOMS YCNeBAaeMOCTM U MPOMEXYTOUYHON aTtTecTauum obyyatoLmxcs»

5.3.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaumm no AUCLUUNInHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHue WHas

5.3.3 OcobeHHOCTU NpOBeAeHNA NPOMEXYTOYHOM aTTecTaumMm no AUCUMnnHe

* Bo3amoxHocTb nonb3oBatbca [lepuogudeckon Tabnuuen anemeHToB [.M.MeHgeneeBa, cnpaBoYHbIMM
TabnuuamyM pacTBOPUMOCTM, KOHCTaHT Auccoumaumm cnabbiX 3NEeKTPoNMTOB, MPOU3BEAEHUIA  PACTBOPUMOCTH,
CTaHAapTHbIX 3MEKTPOAHBIX MOTEHLMANO0B, CTAHAAPTHBIX TEPMOANHAMUYECKNX BENNYUH, KanbKyNsTOPOM.

* Bpemsi Ha NoAroToBKy oTBeTa Ha 3k3aMeHe 45 MUHYT.

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

ABTOp 3arnasuve | M3patenbCcTBO | Nog nspaHus | Ccbinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTtypa
Mpecc U. A. OcHoBbI 00LLEen XumMmnu Cankt-TNeTepbypr: http://www.iprbooks

XUMU3OAT 2017 hop.ru/67353.html

Cemenos, W. H., |Xumua CankT-NeTepbypr: 2022 https://www.iprbooks
Mepdunosa, W. J1. XUMUIOAT hop.ru/122441 .htmi

6.1.2 [lononHuTenbHasa y4yebHasa nutepartypa




JI.MN. Apgawesa, A.FO. [ XvMusi: npakTUKym M-BO Hayku 1 BbiCLLErO http://nizrp.narod.ru/
Baxpywes, T.J. obpasosaHus PO, C.- metod/kafobshineor
JlykaHuHa MeTepb. roc. yH-T NPOM. gh/1644427577 .pdf
TEXHOMNOIMU 1 AM3alHa, 2022
BbiCLL. LK. TEXHOMOMMK 1
3HepreTukn. - CaHkT-
MeTepbypr : BLUT3
cneryntg
T. J. Jlykanunna, W. C.| Xumus. (OcHoBbl XuMun Anst| M-BO HayKu U BbICLLEIO http://nizrp.narod.ru/
Mwuxannosa, Jl. T1.|camocTosATensbHOro obpazoBaHusi PO, C.- metod/kafobshineor
AppaweBa, A. 0. |n3yyeHus): yueb. nocobue MeTepO. roc. yH-T NpoMm. gh/1600205290.pdf
Baxpyles TEeXHOMNornn 1 An3anHa, 2020
BbiCLU. LK. TEXHONOMK 1
aHepreTukn. - CaHkT-
MeTepbypr : BLUT
cneryntg
KpuBHeBa, A. I., | Xvmnsa BoDOHE: BODOHEXKCKMIA https://www.iprbooks
Bapcykosa, J. T, poHex: Bop Y hop.ru/127256.html
Boctpukoea, I. 1O, roig(i?ﬂi?s:mbm 2022
(K:¥1K::L?c’)sa, OOB B, yHuBepcuteT, 35C ACB
JI. T1. Apgawesa, A.|Xumus. NHaovenayanbHble | M-Bo HayKu U BbICLLIEMO http://nizrp.narod.ru/
1O. Baxpywes, | 3agaHus: y4yebHo- obGpasoBaHusa PP, C.- metod/kafobshineor
T.N.NykanuHa, W. C.|meTtoguyeckoe nocobue Ons| [Metepb. roc. yH-T Mpom. gh/1663382435.pdf
MwuxannoBa CTyOEHTOB I Kypca | TexHOMormm u ausanna, 2022
HEXNMUNYECKMX BbiCLU.LLK. TEXHOMNOMN 1
cneuuansHocten. —  3-e| aHepreTUkn. —CaHKT-
n3a., 4on. u ucnp. MeTepbypr: BLUT3
cneryntn

6.2 MNepeyeHb NnpocdheccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALIMOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6nbnnoTteyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/

OneKTpoHHO-0MbnmnoTevHasn cuctema «Abdykey [OnekTpoHHbI pecypc]. URL: https://www.ibooks.ru/

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

WHdopmaumonHaa cuctema  «EgmHoe  okHO  gocTyma  k obpasoBaTenbHbiM - pecypcam.
Xnmusa» [OnekTpoHHbI pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

PedepatvBHass n cnpaBovHas ©0as3a AaHHbIX peleH3npyemon nuTtepartypbl Scopus [OneKTpOHHbIM pecypc].
URL: https://www.scopus.com

Bubnunoteka XuMuyeckoro dakynbTeTa Mry
http://www.chem.msu.ru/rus/library/welcome.html

Paspgen.

[OnexTpoHHbIN pecypc] URL:

6.3 MNepeyveHb NMULIEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMoro NporpaMMHoOro oéecneveHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne MmaTepuanbHO-TEXHUYECKOWN 6a3bl, HeOOX0AMMOWN ANA OCyLlecCTBeHUs 06pa3oBaTeNbHOro
npouecca no gUcCUUnIIMHe

AyauTopus OcHalueHne
MyneTmeauniiHoe obopyaoBaHue, cneuyanuaupoBaHHast Mebenes, focka

JlekunoHHasa y A PyA 4 P A

ayouTopus
Habop nabopaTtopHbin ans npoB-geHust pabotr no xumum, pH/ HB — wmeTpbl, Bechl

5-211 nabopaTtopHble, TepmocTaT, AuCTUNnATop. Xumudeckaa nabopartopusa kadeapbl obwen wu

HEOpPraHU4yeckol XuUMuUM C HeobxoaMMbIMM peakTMBamMn U nabopaTopHbIM 06OpyaOBaHMEM
(Npobupkn, NNaHwWweTbl ¢ HAGOPOM PeakTUBOB, CTAHO4APTTUTPLI U NpoYee).




