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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.

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. CtpoeHue BewectBa. OCHOBHblE
cBedeHus o] CTpOEHUn aTtoma (B
peTpocnekTunee). KBaHTOBO-MexaHu4eckas
Mogens  artoma. MpuHUMN  MUHUMYMa
aHepruun. lMpuHumn Maynu. MNpasBuno XyhHAaa. 7
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
3MEKTPOHY W 3HEPIUst MOHM3aUMWU. ATOMHbIE
W  WOHHble paguycbl. MeTannunyeckne u
HemeTannun4yeckMe CBOWCTBA  3NIEMEHTOB.
OTHocuTenbHasi 3MEKTPOOTPULATENBHOCTD 2 6.75
no [MonwuHry. [lepnogudeckoe WU3MEHeHUe 1 ’
KMCNOTHO-OCHOBHbIX n OKMUCIUTENbHO-
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 8
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

HeopraHU4ecKkmx coeVHeEHUN (okenabl,
KMCMOTbI, OCHOBaHWs, amdonunTbl, comnu).
HomeHknatypa. OCHOBHblE CBOMCTBA.
JlTabopaTopHasa paboTa 2. OCHOBHbIE Knacchbl
HeopraHM4eCcKNX COeaNHEHMN.

Pasnen 2. OcHoBHble 3aKOHOMEpPHOCTU
npoTekaHnAa XMMn4eCckmnx rnpoLeccos

Tema 5. Obwme 3aKOHOMEPHOCTU
XUMUYECKUX npoLeccos. MoHnaTne o}
XMIMUYECKON TepMoauHaMUKe.
TepmoamHamuyeckme napamMeTpbl.

CocTosiHne cuctembl. PyHKUMM COCTOSIHUS
cuctembl. BHyTpeHHsis  aHeprus.  3akoH
CcOXpaHeHust  aHepruu. [lepBoe  Hayano
TepmoanHamuku. [loHsTne 06 aHTanenuu.
MNMoHaTne o Tepmoxummn. Tennoson adbdekT
XUMMYECKOM  peakumn.  TepMoxXmmumyeckme
pac4éTbl. 3akoH ["ecca n cnencTene U3 Hero.
JlTabopaTtopHas pabota 3. TennoBble
3 heKTbl XUMUYECKMX peakLnit

Tema 6. OHTponus. M306apHo-
nsotepMmyeckun  noteHuuwan, CeobogHas
3Heprus 'mb6ca. HanpaBneHHOCTb
XUMUYECKNX npoLeccos. Pac4yéTtbl
BO3MOXHOCTM CaMOnpOoOn3BOJSIbHOIO
npoTekaHns npoLecca.

Tema 7. Xnmundeckas KMHeTuKa.
eTeporeHHble n rOMOreHHble
cmcTeMbl.CKOPOCTb  TOMOFEHHbIX  peakuun.
3akoH pgenctBylowmx  Macc.  KoHcTtaHTa
CKOpOCTU XUMUNYECKON peakumu.
3aBMCMMOCTb  CKOPOCTM OT TemnepaTtypbl.
MpaBuno BaHT-Modda. SHeprua akTnBauuu.
YpaBHeHne  AppeHuyca. MMoHatne 06
aKTMBUpPOBaHHOM komnnekce [loHsTMe o

nepexoaHom COCTOSIHUM. Katanus.
Xumunyeckoe paBHOBeCHE. KoHcTaHTa
paBHOBECUS. CwmelleHmne XUMWYECKOro

paBHoBecus. [MNpuHumn Jle WWaTense

14 nn
6 nn
6
13




Tema 8. Pacteopbl. BogHble pacTBopbl.
Cnocobbl BbIpaXXeHNs KOHUEeHTpauui
pacTBOpOB (monsipHas, HopMarbHas,
MaccoBas [[ons pacTBOPEHHOrO BeLLecTBa)
M  B3aMMOCBSA3b Mexay Humu. Teopwus
anekTponuTnyeckon auccoumaumm. Cnabble
M cuUnbHble anekTponuTbl.  CTyneHyaras 1 12
avccoumauusi.  CTeneHb UM KOHCTaHTa
avccounauun. [duccoumaumsi KMCnoT, conem
1 OCHOBaHWIA B BOAHbIX PacTBOpaX.

Tema 9. PaBHOoBecuss B  pacTBopax
3NEKTPONUTOB. MoHHoe npoussegeHve
Bogbl. pH n pOH. lMoHsATMe 06 nHamkaTopax.
Mmaponus conen. Tunbl rmugponusa B
3aBMCMMOCTHU oT npupogapl conu. 1 2 12,25
MpousseneHne pacTBOPUMOCTH.

JlTabopaTopHas pabota 4. M'mgponus conen.

Pasnen 3. OkucnnTtenbHo-
BOCCTaAHOBUTESbHbLIE MPOLIECCHI

Tema 10. OkucneHve n BOCCTaAHOBIEHME.
Okucniutenn wn BoccTtaHoBuTenun. MeToabl
COCTaBMEHUs  YpaBHEHWUA  OKUCIUTErNbHO-
BOCCTAHOBUTESNbHbLIX pPeakuuin (3MeKTPOHHbIN
N MOHHO-3MEKTPOHHbIN GanaHckl). [dencTteue
KMUCIOT U LLenoYein Ha meTanmbl. 2 10
NlabopatopHasi pabota 5. OkucnuTenbHo-
BOCCTaAHOBUTENbHbIE peakuun

Tema 11. OneKTPOXMMUYECKME MNPOLIECCHI.

OneKTpoLHbIN noTteHunan. Pag
CTaHOapTHbIX  OMEKTPOAHLIX MNOTEHLWArnoB.
["anbBaHMYyecknn 3r1EMEHT.
OneKTPoABMKYLLAs CcUna  ranbBaHUYECKoro 1 10

anemeHTa. PacuéTtel O[1C.

Tema 12. DneKkTpoxMMmmu4yeckme npoueccbl B
TexHuke. Kopposua metannoB. MeToabl
3awmTel  OT  KOPPO3UW.  AKKYMYNSATOPbI.

OnekTponus pacnnasoB n BOAHbIX
pacTBOpOB.  MHEpTHble U aKTWBHble
aneKTpoabl. 3aKoHbI aneKkTponuaa. 1 12
OneKTPoNUTMYecKoe nosnydeHune "

padHUpOBaHME MeTanmnos.

nn

Wtoro B cemecTpe (Ha kypce ansa 3A0) 8 10 117
KoHcynbTauum n npoMexxyTovHas 25 6.5
atTecTtaums (Ok3ameH) ’ ’
Bcero koHTakTHasa pa6ora u CP no 20.5 123 5

AucuumninnHe

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoektupoBaHune y4ebHbIM MnaHoM He nNpegycMOTPEeHO




5. ®OH[l OLLEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMA

5.1 OnucaHue nokasareneun, KPUTEpPMEB U CUCTEMbI OLleHUBAHUSA pe3yNibTaToB 00y4YeHus
5.1.1 NMoka3aTtenun oueHMBaHUS

Kon HanmeHoBaHue oLeHOo4YHOoro
Moka3aTenu oLeHMBaHWS pe3ynbTaToB 0byyYeHus
KOMMeTeHLUun cpeacTea
1. N3naraet 6a3oBble XMMUYECKME 3aKOHbl U UMEET NPeACTaBneHne o
XUMUYECKUX SIBNEHNSIX 1. Bonpocbl YCTHOrO
ONK-1 2. [emoHcTpupyeT npuMeHeHne 06a30BbIX XMMUYECKMX 3aKOHOB K [ coGecenoBaHus

peLueHunio 3agad 2. MpakTnko-
3. Wcrnonb3yeT TeopeTuyeckne 3HaHMS MO XMMUM [N PELUEHUs | OpPUEHTUPOBAHHbIE 3a4aHUs
npaKkTU4Yecknx 3agay

5.1.2 Cuctema n KpuTepum oLeHNBaHUA

Lllkana oueHnBaHua

Kputepum oueHnBaHms cchopmMnMpoBaHHOCTN KOMMNETEHLMI

YcTHOe cobecenoBaHmne

MucbmeHHasn paboTa

5 (oTnn4HoO)

OO6yuvatoumiics nokasbiBaeT
BCECTOPOHHEE U [Mybokoe  3HaHWe
OCHOBHbIX XUMUYECKMX 3aKOHOB,

cBOOOQHO OPUEHTUMPYETCS B OCHOBHbIX
MOHATUAX, TEepMMHAX W onpeaeneHunsx
npv OTBETE; YCBOWI OCHOBHYIO W 3HAKOM C
OOMOMHUTENbLHOW  NUTepaTypou;  MOXeT
00bACHUTL B3aMMOCBSI3b OCHOBHbIX
XUMUYECKMX 3aKOHOB W WX 3HadYeHwe Ons
nocnegytowlen npodeccnoHanbHowm
OEeATenbHOCTW; MposiBNsieT  TBOpPYECKue
CNOCOBHOCTM M LUMPOKYH 3pyauumio B
ncnonb3oBaHUM y4ebHoro matepuana.

O6yvarowmncs  geMoHCcTpupyeT
NoHMMaHWe  YCnoBuSA  3ajayn, BrnageHue
HaBblkamMy €ero aHanu3a, Bblbopa HyXHbIX
3aKOHOB WM POpMYN AMs ee peLleHus, 3HaHue
pa3mMepHOCTEN XUMMUYECKUX BEMNUYUH. YmeeT
NPUMEHATb  MatemaTMyeckuin annapaTt Ans
peanusaumu nnaxa peLleHuns 3agaun.
Monyynn npaBUNbHBLIA OTBET U MOXET €ro

WHTEepNpeTMpoBaTh.

npasuiibHoe

O6yyvarowminca nokasbliBaeT [OCTaTOYHbIN

O6yyvaowmnca OeMOoHCTpMpyeT [OOCTaTovyHoe

. NoHMMaHWe  YCnoBus  3ajadn,  BriageHue
YPOBEHb 3HAHUM OCHOBHbLIX XUMUYECKUX
HaBblkaMy €ero aHanu3a, Bblbopa HYXHbIX
3aKOHOB, OpPUEHTUPYETCA B  OCHOBHbIX
. 3aKOHOB M hOpMyn AMs €€ peLlUeHusi, 3HaHue
MOHATMSIX M ONPEAEneHusix;  YCBOMUI N
4 (xopoLuo) OCHOBHYIO nuTepaTypy: nonyckaeT pasmepHOCTeNn XUMUYECKMX BENUYNH.
P ’ [donyckaeT  He3HauuTeNbHble  MOrPELLUHOCTU
He3Ha4uTenbHbIEe NnorpeLHoCcTn npu
npu MNpUMEHEeHUN MaTeMaTU4eckoro annapaTta
OTBETaxX Ha BOMPOCHI 3K3aMEHALMOHHOMO
ovneta W  OONONMHUTENbHbIE  BOMPOCHI ANs - peanusaumin nnana  peleHns  safaim.
MonyyvMn npaBWnbHLIA OTBET, HO MCMbITbIBAET
npenogaesarens. o
3aTPYLHEHWSA C ero MHTepnpeTaumnen.
Ob6yuvatowwmncs rnokasbiBaeT 3HaHusA
y4yebHoro wmaTtepvana B MWHMManbHOM
obbeme; MOXeT cchopmynupoBaTb .
OOyuvaroLwmincss BHUKAEeT B CMbICIT  YCIOBMS
3aKOHbl XMMWUW, MOHATUS U onpeaeneHus,
3a4aun, NOHMMAaET MfaH ee pelueHus, 0aHaKko,
HO npu 3ToMm, gJonyckas 6onbloe i,
3 (yOoBnNeTBOPUTENbLHO) | KONMMYECTBO HEMPUHLMMMANbHLIX OLWWBOK; HE MOXET B TonHoM Mepe ¢ TMoMmollbio
YA P P . _’ | MaTeMaTU4eckoro annapaTta peanunsoBatb €e
3HAKOM C  OCHOBHOW  NUTepaTypow;
peweHne. 3HaeT pasMepHOCTU XUMMUYECKUX
JornyckaeT  CylleCTBEHHble owunbkn B BN
oTBeTE Ha 3K3ameHe, HO MOXeT )
YCTPaHUTb nx noa PYKOBOZACTBOM

npernopaearens.

2
(HeyooBneTBOPUTENBHO)

OO6yuvalowmincs He wWUMeeT [OCTaTO4MHOro

YPOBHSI 3HaHWUSi OUCLMMMUHBI, HE MOXeT
chopMynupoBaTb ~ OCHOBHblE  3aKOHb
XUMUUK; nnoxo opueHTupyeTcs B

OCHOBHbIX MOHATUSX W OMNpeaeneHusx;
MPaKkTUYECKM He 3HAKOM C OCHOBHOM
nuTepaTypoK; OonyckaeT Mpu OTBeTe Ha
9K3aMeHe CyLIECTBEHHble OWWNBKM U He

MOXeT YCTPaHUTb nx naxe noa
pykoBOACTBOM npenogaBaTternA.
MonbiTka cnucbiBaHMWS, Mcnosib3oBaHUA

HepaspeLlUeHHbIX TEXHUYECKUX YCTPOMCTB
UNU Nonb30BaHWEe MOACKA3KoW Apyroro
YyernoBeka.

OOyuvaroLwmincs He MOXeT npoaHanManpoBaTb
ycrnoBue 3agayv, HaMeTUTb MraH ee peLueHus
nrnoxo opueHTUpyeTcs B XUMUYECKNX
BEMUUMHAX, He BnageeTr MaTemMaTU4eckum
annapatom. OTka3 OT BbINOSIHEHNSA 3a4aHNS




5.2 TunoBble KOHTPOIbHbIE 3a4aHUS UMW UHbIE MaTepuanbl, He06xoAuMbIe ANsi OLLEHKU 3HaHUM, YMEHUN,
HaBbIKOB U (UNK) ONbITa [EeATENbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSIbHLIX BOMPOCOB

Ne n/n | dopMynNnpoBKN BONPOCOB
Kypc 1

1 Teopusa rmbpugnsaumnn. Bugsl mbpuamsaummn. Cesasb reoMeTpyum Monekyn ¢ Tunom mbépuamsaumu. MNpumepsl
MOIEKYN C pa3nuUYHbIMKU TUNaMu rMopugnsauum.

2 MoHHas cBasb. ObLasa xapaktepuctuka. Obnactb npumeHeHust. NprumMepbl BELLECTB C MOHHBIM TUMOM CBSI3U.

3 MeTannunyeckas cBasb. ObLyast xapakTepucTnka. 3o0HHas TEOpPUST KPUCTArIoB

4 BopopogHas ceasb. O6Lasa xapaktepucTuka. BnusiHne BogopoaHou CBsi3u Ha CBOMCTBA BELLECTB.
MexmoneKkynspHasi 1 BHyTPMMOIeKynsipHasi BOOOPOAHasA CBA3b. [1pumepsl.

5 MexmonekynsipHble B3aumogenctans (cunbl Ban-gep-Baanbca). ObLwan xapakrepucTtuka. Bugsl. BnuaxHme
Ha CBOWCTBA BELLECTB.

6 MpeomeT 1 3agaym xumun. BellecTBo 1 none — ABe hopMbl CyLLLECTBOBaHNUS MaTepun. duanyeckme un
XUMUNYECKME ABMNEHMS.
OCHOBHbIE 3aKOHbI 1 MOHSITUSE XMMUU: 3aKOHbI COXPAHEHUS MacChbl U 3HEPTM, 3aKOH NMOCTOSIHCTBA COCTaBa U

7 3aKOH KpaTHbIX OTHOLWEHWI (bepTonnuabl U AanbTOHMABI), 3aKOH 00 BLEMHbBIX OTHOLLEHWIA U 3aKOH ABOragpo.
Monb, KONNM4eCcTBO BeLLecTBa.

8 3aKkoH 3KBMBanNeHTOB. OKBUBASIEHT U 3KBMBArEHTHas Macca afieMeHTa, NPOCTOro U CIIOXHOro BeLlecTBa B
OBOMEHHbBIX U OKUCTTUTENBbHO-BOCCTAHOBUTENBHBIX PEAKLMUSIX.

9 Knaccbl HeopraHn4eckmx coeanHeHnn Ha npumepe conein. CpegHue, kucnesle, OCHoBHble. CBOMCTBA,
npumMepbl peakuum, rpadudeckne opmynbl

10 lMpeomeT XxMMuyeckon TepmoanHaMuKM U Lenu ee nsydeHus. Nepeoe Hayano TepMmoamHaMuku. OyHKUUK
COCTOSIHMSA 1 (DYHKLMK MpoLecca.
BHYTpeHHSAS 3Heprus n ee UBMEHEHNE B XMMUYECKOW peakumn. TennoBble 3deKkTbl B USOXOPHOM U

11 n3obapHoM npoueccax. MNMoHATMe sHTanbnmn. Bugbl sHTanenuu. MNMoHATNE O 3K30- U SHOAOTEPMUYECKNX
npoveccax.
3akoH Mecca. Cneacteus ns 3akoHa 'ecca. Tepmoxmmmyeckne ypaBHeHusi. PacyeT TennoBbix 3 deKToB

12 XMMUYECKMX peakLuii ¢ MCNOoSb30BaHMEM CTaHAAPTHOW aHTanbnNuu obpasoBaHus BellecTsa. [Mpumepsl
pacyeToB.
BTopoe Hayano TepmognHamukn. AHTponus. MUKpo- n MakpoCOCTOSHMS CUCTEMbI. TepMoguHaMmyeckast

13 BEPOATHOCTb CUCTEMbI. PacyeT nameHeHns 3HTpoNMu ANa XMMmnyeckon peakumu. lNMpusectn npumepsbl
pac4eToB
HanpaeneHue xummyeckoro npotiecca. Xapaktep uameHeHust aHeprum M'mb6ca Kak kputepuii

14 TEPMOAMHAMNYECKON BO3MOXHOCTU CaMOMNPOM3BOIIbHOMO NpoLiecca (MM HEBO3MOXHOCTK). [NpunBecTun
npyvMepbl pac4eToB.
lMpeomeT XMMUYECKON KUHETUKM U Lenu ee naydeHus. CKopoCTb XMMUYECKOW peakunn (CpeaHasa U UCTUHHAS).

15 3aKkoH AeNCTBYHOLLMX MAcC — OCHOBHOWM MOCTYNAT XMMUYECKON KUHETUKU. PUNYECKUIA CMbICT KOHCTaHTbI
CKOpPOCTH.

16 BnusHne Temnepatypbl Ha CKOPOCTb XUMMYeckon peakumun. [Npasuno BaHT-lNodda. YpaBHeHne AppeHuyca.
OHeprusa aktnBauun. E€ dpmsundecknin cmbicn. Cnocobbl akTMBaLUMM MOMEKYI.

17 KoHcTaHTa paBHOBECUSI XMMmN4Yeckon peakuun. E€ dmanyecknii cmbicn. 3aBUCUMOCTb KOHCTaHTbI paBHOBECKS
oT TeMnepaTypbl. CBSA3b KOHCTAHTbI PaBHOBECUS! C U3MEHEHMEM CcBOOOAHON aHeprun MMbb6ca. PacuéThl.

18 "OMOreHHbIe U reTeporeHHble XMMUYECKNE peakumnn. BoipaxeHus ans KOHCTaHTbl paBHOBECUSI.

19 MpuHumn Jle-lWaTenbe. BnvsHWe n3amMeHeHns KOHUEHTpaLMK, AaBNEHWS 1 TeMnepaTypbl Ha cOBUT
XUMUYECKOro paBHoBecus. [pumepsbl.

20 PacTtBopbl. Bugbl pactBopoB. XXuakue pacteopsl. [1pouecc pacTBOpeHUs C TOYKN 3pEHNS TEPMOLMHAMUKN.
BoaHble 1 HeBoAHbIE pacTBOPSI.
KonnuraTueHble CBOWCTBa pacTBOPOB HEINEKTPONIUTOB U 3MNEKTPONUTOB (4aBreHne HacbILLEHHOro napa Hajg

21 pacTBOPOM, OCMOTUYECKOE AaBrneHue, MOHWXKEHNEe TemnepaTypbl 3aMep3aHns U MOBLILLEHNE TeMMepaTypbl
KUMEeHNs pacTBOPOB).

29 KonnyecTtBeHHas xapakTepucTuka coctaBa pacTBopa — KoHUeHTpauus. dusmdeckun cmbeicn. Buapl
KOHLeHTpauun. Bzanmocease mexay Hummn. Obractun ncnonb3oBaHms.
Cnabble anektponuTel. CTeneHb gMccoumanmm n KOHCTaHTa guccouunaumm Kouce. — xapaktepuctukm cnaboro

23 anekTponuta. PacyeTt ctenenn guccoumaumm n Kouce n3 namepeHunin anekTponpoBogHocTu. Nx domsmyeckui
CMbICHI.

o4 Kucnotbl, conu, 0CHOBaHMS C TOYKU 3pEeHNst Teopun anekTponuTnyeckon guccounaummn. Obme cBoncTea.
YpaBHeHus guccoumaumnn B BOOHbIX pacTBopax.

o5 MoHHoe npousseaeHne Boapbl. Ero cmsmyeckuin cmbicn. BogopoaHeiv nokasatens pH. A ruapoKkcnnbHbIN
nokasatenb pOH. PacueT pH gons anekTponvMToB pasnuyHon cuMmmeTpun. MNprumepsl

26 CwvnbHble anekTponuTbl. [oHATHE 06 aKTUBHOCTU pacTBopa anekTponuTa. Pusandeckuin cmbicn

KoabdmumeHTa akTMBHOCTU. MNMpumepbl pacyeTa akTUBHOCTU




M'maponns. CTeneHb N KOHCTaHTa rMaponunsa. BrnvsiHne pasnuyHbIX (OakTOpPOB Ha paBHOBECKE NpoLecca

27
rmgponusa. MNpumepsl

o8 FeTeporeHHbu? paBHOBECWSI B pacTBOpax anekTponutos. [1pon3segeHne pactBopumMocTu. Pacyér
KOHLEHTpaLMiA MOHOB B HaCbILLEHHbLIX pacTBOpax MarniopacTBOPUMbIX 3M1EKTPOSTUTOB

o9 Onpe,qepeme OKI/ICJ'IVITeJ'IbHO:BOCCTaHOBI/ITeJ'IbHOI7I peakumn. TUnbl OKUCIIUTENbHO-BOCCTAHOBUTENBHBIX
peakumin. CpaBHeHME NOHATUI "cTeneHb OKUCNeHNs" 1 "BaneHTHOCTL"

30 OCHOBHbIE OKUCIMTENN U BOCCTaHOBUTENN. [1pyMepbl peakL i ¢ NX y4acTUEM.

31 HewncTtBre KNCnoT u werno4ern Ha meTtannbl. OCHOBHblE 0COBEHHOCTH

32 MeToa aneKTpOHHO-UOHHbIX nonypeakunin. Npasuna ypaBHUBaHUS OKUCIIUTENBHO-BOCCTAHOBUTENLHOM
peakuumn B pacteope. Npumepbl
MexaHn3M BO3HUKHOBEHWS BONHOIO 3NEKTPUYECKOrO Cros 1 ckavka NnoTeHumana Ha rpaHuue pasgena

33 MeTann-pacTBop anekTponuTa. PaBHOBECHbLIN aNeKTPoAHbIN NoTeHuman. YpaBHeHne HepHcta. AHanns
ypaBHEHNS.

34 OneKTpoABMXKYLLAA Cuna ranbBaHWYECKOro aneMeHTa u paboTa ranbBaHu4eckoro anemeHTta. Pacuér 3C.

35 CTtaHgapTHbI BOOOPOAHLIN anekTpod. BogopoaHas wkana noTeHunanos.

36 OnekTpoasbl | poga (ycnoBHoe o603HayYeHMe, paBHOBECHAs SMEKTPOAHAs peakumsl, BbIpaXeHue ons
noteHuuana). MNpumepsbl.
Pag ctaHgapTHBIX 3NEKTPOAHbIX MOTEHUManoB. JKCnepuMeHTanbHoe onpeaenexHMe ctTaHaapTHOro

37 noteHumana. Micnonb3oBaHne CcTaH4apTHbLIX 3MEKTPOAHbBIX NOTEHUMANOoB ANst onpeaeneHns HanpaeneHus
XUMUYECKMX U SMEKTPOXUMUYECKMX NpoLieccoB. Npumepsbl.

38 Kopposusa meTtannos. Buabl KOppo3un. InekTpoxnummyeckas kopposnsa. XuMmmnyeckas kopposus. lNMpumepsi.

39 MeToabl 3awmnThl OT Koppo3un. MNMpumepsl.

40 OnekTpon13 pacnnaBoB U BOOHbLIX PACTBOPOB 3NEKTPONMUTOB. /IHEPTHBIE U aKTUBHbIE 3NEKTPOAbI. 3aKOHbI
anekTponuaa

41 AkkyMynsaTopbl. KUCNOTHbIE U WenoyHble. JIMTUR-MoHHbIe. MNpuHumn paboTel. [puMeHeHne Ha npakTuke.

42 MpakTnueckoe NpMMeHeHWe aneKkTponusa. ANeKTponMTnyeckoe pauHMpoBaHe MeTarros,
ranbBaHonnacTvka, anekTpoxmmMuyeckasi NonMpoBka 1 ap.

43 XNMUYECKMI aNeMeHT. Tunbl Knaccndmkaumm XmmMmn4eckmx anemeHToB. CTpyKTypHasa opraHnsauus BeLlecTBa.

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

45 CTtpoeHue atoma Bogopoaa no H.Bopy. MNMoctynatel Bopa. Hegoctatku Teopum.

46 KopnyCKynﬂpHo-Bom—!pBoﬁ Ayanuam 3neKkTpoHa. Wpen MNnaxka, ge bponns, ypasHeHwne LpeaunHrepa,
npyHUuN HeonpeaenéHHocTtm [eni3eHbepra.
CoBpeMeHHble NpeacTaBneHns 0 CTpoeHun atoma. KBaHTOBO-MexaHnyeckas Moaenb CTPOeHUs atoma.

47 MoHATMe anekTpoHHOro obnaka. KeaHToBble Yncna. MNMpaBuna 3anonHeHs aToMHbIX opbuTanen
3NEeKTPOHaMM: NPUHLUN MUHUMYMa 3Heprum, npaesuno XyHaa, npasuno Kneykosckoro, npuHuun Maynu.

48 Mepunoamyeckun 3akoH 1 Nepuogmyeckasi cuctema xummyeckmx anementos [.M.Mengeneesa.
Mepuoamnyeckas Tabnuua Kak rpaduyeckoe NnpeacTaBrneHne NepMoguYecKoro 3akoHa 3NemMeHTOB.

49 MeTannbl. ObWwas xapakrepucTtumka.

50 s- 1 p-meTannbl. Obwas xapakTepucTmka

51 d-meTannsl o6LLasa xapakTepUCTUKa.
Xumunyeckas cBsA3b. OOLwme npeacTaBneHns (3HepreTuieckne u reoMeTpuyYeckue XapakTepUCTUKA CBS3N).

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

53 KOBaI'IeHTi-IaFI nonspHas n HenonsipHast cBs3b. MexaHn3mMbl 06pa3oBaHNs (AOHOPHO-aKLENTOPHbIN U
OOMEHHbBIN).

54 MeToa BaneHTHbIX cBside. OCHOBHbIE NOMNoXeHus. [JocToMHCTBa 1 HepgocTaTki. O6nacTe NpUMEHeHUS.

[pyrvue Teopum onucaHnsa 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

* B TeueHne cemecTpa BbINOMHAETCHA KOHTPONbHas paboTa.

* BosmoxHOCTb nonb3oBatbcs [lepuognveckon Tabnuuen anemenToB [0.M.MeHngeneeBa, cnpaBOYHbIMU
Tabnvuamm pacTBOPUMOCTM, KOHCTaHT Auccoumaumm crabbiXx 3MEeKTPoNMTOB, MNPOM3BEAEHUIA  PACTBOPUMOCTH,
CTaHOAPTHbIX 3NEKTPOAHbIX MOTEHLMANOB, CTAaH4APTHLIX TEPMOAUHAMUYECKNX BENNYMH, KarbKyNATOPOM.

* Bpems Ha nogroTtoBKy OTBETa Ha 3K3aMeHe 45 MUHYT.

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OUCUUNIIUHDI
6.1 YuebHas nutepartypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspgaHus | Ccblnika
6.1.1 OcHoBHas y4yebGHas nutepaTtypa
Mpecc U. A OcHoBbl 00LWEen XumMmm CaHkT-MeTepbypr: http://www.iprbooks

XUMUIOAT 2017 hop.ru/67353.html

CemeHoB, W.  H. |Xumus CaHkT-TeTepbypr: 2022 https://www.iprbooks
Mepcpunosa, U. J1. XUMU3OAT hop.ru/122441.html

6.1.2 lononHuTenbHasa yyebHasa 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
BbICLU. LK. TEXHOMNOMK U
aHepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg
T. 1. Nykanunua, J1. M.|O6was wn HeopraHnyeckas | M-Bo HayKu U BbICLLEIO http://nizrp.narod.ru/
Appawesa, A. 1O.|xumua. Xumua: yvebHoe| obpazosaHusi PO, C.- metod/kafobshineor
Baxpywes nocobwe MeTepb. roc. yH-T. Npom . gh/1674266299.pdf
TEXHOMNOIU 1 An3alHa, 2022
BbICLU. LK. TEXHOMOMK U
aHepreTuku.- CaHkT-
MeTepbypr: BLUT3
cnerynta
T. J. Jlykanunna, W. C.| Xumus. (OcHoBbl XxuMun Ans| M-BO HayKu U BbICLLEIO http://nizrp.narod.ru/
Mwuxannosa, Jl. T1.|camocTosATensHoro o6pazoBaHust PO, C.- metod/kafobshineor
AppaweBa, A. 0. |n3yyeHus): yueb. nocobue MeTepb. roc. yH-T Npom. gh/1600205290.pdf
Baxpywes TEXHOMNOMMN U An3aiHa,
2020
BbICLU. LK. TEXHONOMMK U
3HepreTuku. - CaHkT-
MeTepbypr : BLUT3
cnerynta
JI. T1. AppaweBa, A.|Xumus. WHavenayanbHble | M-Bo HayKu U BbICLLIEMO http://nizrp.narod.ru/
tO. BaxpyLwes, | 3agaHus: y4yebHo-| ob6pazosaHus PO, C.- metod/kafobshineor
T.J1.NykanuHa, W. C.|meTtoauueckoe nocobue Ans| [Metepb. roc. yH-T Mpom. gh/1663382435.pdf
MwuxannoBa CTyLEeHTOB | Kypca | TexHonorui v amsanHa, 2022
HEXMMUYECKNX BhbICLU. LK. TEXHONOMMK U
cneunansHocten. —  3-e| aHepreTUkn. —CaHKT-
n3g., gon. n mnenp. MeTepbypr: BLUT3
cnerynta
KpuBHeBa, A. I., | Xvmng BoDOHEN: BODOHEXKCKMIA https://www.iprbooks
BapcykoBa, 1. r., P - Bop 2 hop.ru/127256.htmi
Boctpukosa, I. 1O, rocyAapcTeeHHBI 2022
KykiHa, o 5. TEXHUYECKUI
Crenuosa, O. B. yHuBepcuteT, 35C ACB

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MTHOPMAaLMOHHO-CNPABO4YHbIX CUCTEM

OneKkTpoHHO-0MbnmnoTeyvHas cuctema IPRbooks [OnektpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
OneKkTpoHHO-OMbnmnoTevHasa cuctema «Abyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTLA [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru

WHdopmaumnoHHas

cuctema «EpuHoe

OKHO pgocTyna K

obpa3soBaTesibHbIM

pecypcam.

Paspgen.

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

PecepatvBHass n cnpaBovHas ©0as3a AaHHbIX peleH3npyemon nuTtepaTtypbl Scopus [OneKTpoHHbIM pecypc].
URL: https://www.scopus.com

Bubnunoteka Xummyeckoro hakynbTeTa Mry
http://www.chem.msu.ru/rus/library/welcome.html

[OnekTpoHHbLIN pecypc] URL:

6.3 MNepeyveHb NMNLEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMoro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne MaTepmanbHO-TEXHUYECKOWN 6a3bl, HeOOXOAMMOWN ANA OCyLlecTBEeHUs 06pa3oBaTeNbHOro
npouecca no gUCUUNIIMHe

Ayautopus OcHalleHune

MynbTumeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, gocka
JlekunoHHasa y A PyA 4 P A

ayauTopust




B-211

Habop nabopaTtopHbii ans npoB-geHust pabotr no xumun, pH/ HB — wmeTpbl, Bechl
nabopaTtopHble, TepmocTaT, AUCTUNNATOP. Xumudeckass nabopartopusa kadegpbl obwen wn
HEeopraHM4yeckon XuUMUM C HeobxoAMMbIMM peakTBamMn U nabopaTopHbIM 06opyAOBaHMEM
(mpobupkun, NnaHweTbl ¢ HABOPOM peakTUBOB, CTaHAAPTTUTPLI U MpoYee).




