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1 BBEOQEHUE K PABOYEW MPOrPAMME AUCLIUMIIUHbI

1.1 Uenb amcumnnuHbl: CdopmmpoBath KOMMETEHLMM obyyatowierocs B obnactm TeOpeTU4ecKMX OCHOB
XUMMWU, CBONCTB OCHOBHBbIX KITaCCOB HEOPraHU4YeCKNX BeLecTB, 3aKOHOMEPHOCTEN BaXXHENLLNX NPOLLECCOB B XMMUYECKNX
cucTemax u, Kpome Toro, (bopmMuUpoBaHue 1 pasBuTre y CTY4EeHTOB LefIOCTHOrO eCTeCTBEHHOHAYYHOrO MMPOBO33PEHNSI.

1.2 3apaun gUCUUNIIUHBLI:

* /I3yueHne TeopeTnyecknx OCHOB HEOPraHM4YeCcKom XumMmnm (CocTaB, CTPOEHNE N XMMUYECKME CBONCTBA NPOCTbLIX
OCHOBHbIX BELLECTB U XUMUYECKUX COEOUHEHUN, CBA3b CTPOEHMS BeLLeCTBa C YCMOBUAMM NPOTEKAHUS XUMUYECKUX
npoueccoB. 3aKOHOMEPHOCTU  MPOTEKAHMUS  XUMUYECKMX  MPOLIECCOB, TEOpuUsi  pacTBOPOB, OKUCIUTESbHO-
BOCCTaAHOBUTENbHbIE NPEBpPALLEHMS).

» OBnageHve pyHaameHTanbHbIMU NPUHLMNAMY U METOA4AMU PELLEHNST Hay4YHO-TEXHUYECKNX 3aaaq

« opMMpOBaHME HaBLIKOB MO NPUMEHEHUIO TEOPETUYECKMUX 3HAHMIN ANsi OO BACHEHUSA pe3ynNbTaToB XUMUYECKMX
3KCMNEePUMEHTOB.

» dopmupoBaHue y CTYyAEHTOB ECTECTBEHHOHAYYHOWN KapTUHbLI MUpa.

* O3HaKoMMneHne CTy4eHTOB C MCTOPUEN U JTOTMKOW PasBUTUS XMMUU U OCHOBHbIX €€ OTKPbITUN

1.3 Tpe6oBaHuA k npeaBapuTeNbHON NOAroTOBKe 0Gy4atoLerocs:
MpeaBaputensHas MoAroToBka npearnonaraeT cosdaHue OCHOBbI AN (POPMUPOBAHUS  KOMMETEHLIMA,
yKasaHHbIX B M. 2, MPU U3y4EHUU OUCLMMIIVH;

BBegeHne B cneumanbHOCTb
MaTtematumka

dunsmka

Okonorus

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

OlNK-2: Cnoco6eH NpMMeHATb COOTBETCTBYHOLWMN PU3MKO-MaTeMaTMUYECKMI annapaT, MeToAbl aHanusa u
MoAenMpoBaHUsA, TEOPETUYECKOro U 3KCNepUMeHTanbLHOro uccrnefoBaHUA Npu pelleHMn npodpeccruoHanbHbIX
3apav
3HaTb: OCHOBbI CTPOEHUS BELLECTBA M B3aMMOLENCTBUSA BELLLECTB.

YmeTb: noHMMaTh CYLLHOCTb XMUYECKNX NPOLIECCOB N NMPUMEHATb OCHOBHbIE 3aKOHblI XUMUN.
BnapeTb: MmeTogamMu onncaHnsa XMMmMYecKmnx npoueccos.

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

O |KoHTakTHas
< 5]
o paboTa
5@ WNHHoBal. | dopma
HanmeHoBaHue 1 cogepxaHune pasgenos, g = CP
. S g dopmbl TeKyLlero
TEM U y4eOBHbIX 3aHATUI s S| ek Na6. (4achbl) 3aHSTUIl | KOHTpONS
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Paspgen 1. CtpoeHue BewlecTBa

Tema 1. CtpoeHune BeuwlectBa. OCHOBHble
cBeJeHuss O  CTpoeHum atoma (B
peTtpocnekTuBe). KBaHTOBO-MexaHW4yeckas

Mogens artoma. [llpuHumMn  MUHUMYMa 1 3
aHeprun. MNpuHumn Maynu. Mpaeuno XyHaa.
Mpasuno KrneukoBcKoro. Mopsagok

3anonHEHNsa 3NEKTPOHHbLIX YPOBHEN.

Tema 2. [lepuogunyeckuini  3akOH W
nepuoanyeckas  cuctema  3MEeMeHTOB
O.W.Mengeneesa. BaneHTHble 3MEKTPOHLI.
3anonHAeMoCTb  BaneHTHbIX  yposHeit.| 1 A3,1,3,K
OneKTPoHHblEe aHanorn. 3Heprusi cpoacTea
K ONEKTPOHY U 3Heprus  MOoHU3aLuM.
ATOMHblE " NOHHbIE paguychl.
MeTannuueckmue ©n  HeMmeTanIuMyeckue 2 2 2,75
cBoncTBa anemeHtoB. OTHocuTenbHas
3MNeKTPooTpULaTeNbHOCTE MO [onuHrYy.
Mepvoanyeckoe  U3MEHEHWE  KUCIIOTHO-
OCHOBHbIX " OKUCIUTENBHO-
BOCCTAHOBUTESbHbIX coeuHeHuni
OHOTUMHbIX COEANHEHNIA.

[1a6. pabota 1. Xumuyeckue noespauieHns




Tema 3. Xummyeckas CBA3b W CTPOEHUE
monekyn. OCHOBHblE BuObl U XapakTePUCTUKN
XMMUYECKON CBSA3M (KOBamneHTHas, WOHHas,

MeTannumyeckas) 7] MEXMONEKYNAPHbIX
B3aMMOOENCTBUN. OHepreTnyeckmne 7]
reoOMeTpPUYECKNE  XapaKTEPUCTUKN CBSI3N.

KoBaneHTHass CBs3b W MexaHu3Mmbl eé
obpasoBaHuda. [londpHocTb cBaA3WM. Metoa
BaneHTHbIX cBsa3en. [Mbpuansauma opbutanen
N reomMeTpusi MOMeKyr.

Tema 4. dusnyeckme n XMMUYECKNE SIBIIEHUA.
Xnmus KaK Hayka. OcCHOBHble
CTEXNOMETPUYECKUNE 3aKOHbI XUMUK
(coxpaHeHuns1 Maccbl M 3HEpPruu, NMOCTOSIHCTBA
CcoCTaBa, KpaTHbIX OTHOLEHUA, OOBEMHbIX
OTHOLLEHUHN, ABoragpo, 3KBMBAJIEHTOB)
OCHoOBHbIE Knacchol HeopraHM4ecKmx
COeaUHEHUN (OKCWAabl, KUCMOTbl, OCHOBaHMS,
amconutbl, conn). HomeHknaTtypa. OCHOBHbIE
CBONCTBA.

J1a6. paborta 2. OnpegeneHne 3KBUBaANEHTHON
Maccbl MarHusi.

J1a6. pabota 3. [MpocTble BellecTBa: MeTanbI
N HemeTannbl

J1a6. paboTta 4.0CHOBHbIE Knacchbl
HeopraHUYecKmnx COeVHEHUN. Okenabl.
OcHoBaHus

Jlab. pabota 5. OcHOBHble  Knacchl
HeopraHudeckux coegmHeHnin. Kncnotol. Conu

Paspen 2. OcHOBHble  3aKOHOMEPHOCTM
NPOTEKAHNST XMMNYECKMX MPOLLECCOB

Tema 5. OOLMe 3aKOHOMEPHOCTU XMMUYECKUX
NnpoLLeCCoB. MoHsaTne o XUMUYECKON
TepMmoaMHaMuUKe. TepmogmHamudeckune
napameTtpbl. CocTosiHne cuctemMbl. DyHKLMK
COCTOSIHUS CUCTEMbl. BHyTpeHHas aHeprus.
3aKkoH coxpaHeHusi aHeprun. [NepBoe Havano
TepmoguMHamukn. [loHaTMe 06 SHTanbnuu.
MoHatne o Tepmoxummn. Tennoson addekT
XUMmyeckon  peakumn.  TepMoxummnyeckme
pac4yéTbl. 3akoH ["ecca u crieacTBMe U3 Hero.
Jlab. pabota 7. TennoBble 3ddeEKTHI
XUMUYECKMX peakLnn

Tema 6. OHTponus. M3o0bapHo-
nsotepMmmyeckun  noteHumwan, CeobogHasi
3Heprus 'mb6ca. HanpaBneHHoOCTb
XUMUYECKNX npoLeccos. PacuéTnl
BO3MOXHOCTU CaMOIpOn3BOJSIbHOMO

NpoTEKaHNA npouecca.

n3.AasT




Tema 7. Xummyeckas kKnHeTuka. ['eTeporeHHble
N TOMOreHHble cucTeMbl.CKOPOCTb FOMOTEHHbIX
peakuun. 3akoH 0EeNCTBYIOLLNX macc.
KoHCTaHTa CKOPOCTU XUMUYECKOW peakuuu.
3aBMCMMOCTb CKOpPOCTM OT TemnepaTtypbl.
MpaBuno BaHTt-Nodda. SHeprusa akTnBaumu.
YpaBHeHue AppeHunyca. MoHaTne 006
aKTMBMPOBaHHOM  Komnnekce [loHaTMe o

nepexoaHom COCTOSAHUMN. Katanus.
Xummnyeckoe paBHOBecHe. KoHcTaHTa
paBHOBeCUSI. CwmelleHne XMMNYECKOro

paBHoBecus. [NpuHumn Jle WaTtenbe

Jlab. pabota. 7. BnuvsiHMe KOHUEHTpauum
pearnpyoLLmx BELLeCcTB Ha CKOpPOCTb
XUMUYECKOW peakumnm

Jlab. paborta 8. BnusaHne kaTtanusaTtopa Ha
CKOPOCTb XMMWNYECKON peakuun.

Jlab. pabota 9. BnusiHue  pasnMyYHbIX
(akTOpOB  Ha  COCTOSIHUE  XUMWYECKOro
paBHOBECUS

Tema 8. Pacteopbl. BogHble pacTBOpbI.

Cnoco0Obl BbIpaXXeHUs KOHLeHTpaLumn
pacTBOpOB (monsipHas, HopMarnbHas,
MaccoBasi 4oNs pacTBOPEHHOrO BeLLEeCTBa) U
B3aMMOCBSI3b Mexay HUMM. Teopus
anekTponuTnyeckon guccoumaunn. Cnabbie n
CUINbHbIE AMEKTPONNTHI. CtyneHuaTas
auccouunaums. CteneHb 7] KOHCTaHTa

anccoumaumun. Juccoumaumnsa KMCNOT, conemn u
OCHOBaHW B BOAHbIX pacTBOpax.

Jlab. pabota 10. WMoHHOe paBHOBECUE B
pacTBopax KACIOT U OCHOBaHWUN.

J1a6. pabota 11. PacTBOpbl 3rEKTPOSIUTOB U UX
CBOWCTBA

Tema 9. PaBHoBecus B pacTtBopax
anekTponutoB. VloHHoOe npou3BefeHue BOAbI.
pH u pOH. TlloHaTue 06 wHAUKaTOpPaX.
Mmpponus  conen. Twunbl rugponusa B
3aBMCMMOCTH oT npvpoabl conm.
lMpousseneHne pacTBOPUMOCTMU.

J1ab. pabota 12. 'vaponus conen.

J1a6. paborta 13. PacTBOpMMOCTb 3nekTponuta
B MPUCYTCTBUM  OOHOMMEHHBIX  WOHOB.

PacTtBopuMocCTb ManopacTBOPUMbIX
3NEKTPONINTOB
Paspen 3. OkucnnTenbHo-

BOCCTaHOBUTENIbHbIE NPOLECCHI

Tema 10. OkucneHne wu BOCCTaHOBIIEHNE.
Okuvcnutenn wun  BoccTaHoBuTenun. MeTtoabl
COCTaBMEHUS  YPaBHEHUN  OKUCIUTESbHO-
BOCCTaAHOBMUTESbHbLIX peakuuin (3NEKTPOHHbIA 1
WOHHO-3MEKTPOHHbIM  GanaHckl). [encTteue
KUCMOT U LWenoYven Ha MeTtannsil.

J1ab. pabota 14. OkunecnurensHo-
BOCCTaHOBMUTESbHbIE CBOMCTBaA NpPOCTbIX
BeLlecTB

J1ab. pabota 15. OkuecnurensHo-
BOCCTaHOBMTENbHasA OBONCTBEHHOCTb
coeINHEHUN.

n,3,A3




Tema 11. DnNeKTpoOXMMU4YECKMe MpPOLIECChI.
OnNeKTPOaHbIN noTteHuwnan. Psapn,
CTaHOApPTHbIX SMEKTPOAHbIX MNOTEHLMANoB.
FanbBaHW4eckumn 3MNEMEHT.
OneKkTpoaBMXyLLas cuna ranbBaHM4YecKoro
anemeHTa. Pacuétbl 3C.

J1ab. paboTta 16. OnpepeneHuve
3MEKTPOAHOrO0  noTeHuMana C  pasHou
KOHLlEHTpauuen noteHuManonpenenstoLmnx
MOHOB.

Tema 12. OnekTpoxMmmnyeckue npoueccol B
TexHuke. Kopposua wmeTtannos. MeToapl
3alWuTel  OT  KOPPO3UU.  AKKYMYMSITOPBbI.
OnekTponua pacnnaBoB " BOAHbIX
pacTBOpPOB. WMHepTHble 1M akTuBHblE

3NeKTpoAbl. 3akoHbI
OneKTponmMTuyeckoe

padhuHMpoBaHNe MeTansos.
Jlab. pabotra 17. BawwuTta ™MeTannos OT

KOppo3un.

anekTponunaa.
rnonyyexHve "

WUtoro B cemecTpe (Ha kypce ansa 3A0) 17 34

KoHcynbTaumm n npomexyTodHas
atTectauus (3auer)

56,75

0,25

Bcero koHTakTHas paborta n CP no

51,25
AUCLMMNIMHE

56,75

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoekTnposaHne y4ebHbIM NiaHoOM He NpegycMOTPeHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOM ATTECTALUU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 06ydYeHus
KOMMNeTeHuuu cpeactea
1. N3naraet 6a30Bble XUMUYECKME 3aKOHbI U UMEET NpeacTaBneHne o
XUMNYECKUX ABMEHUAX
1. Bonpocbl yCTHOro
2. [leMOHCTpupyeT npuUMEHeHNe 6a30BbIX XUMWUYECKMX 3aKOHOB K
OrnkK-2 cobecepoBaHus
peLLeHnto 3agau
2. MpakTuko-
3. Wcnonb3yeT TeopeTUdeckne 3HaHWs MO XUMWUM ONs peLleHus
OpPUEHTMpPOBaHHbIE 3aaHus
npakTU4eckux 3agay

5.1.2 Cuctema n KpuTEpUN OLleHUBaHUSA

LWkana oueHnBaHns

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMNETEHLIMI

YcTHoe cobecenoBaHme

MucbmeHHasn paboTa

3auTeHo

Ha yctHom cobecenoBaHun obyyaroLmics
nokasblBaeT BCECTOPOHHee W rnybokoe
3HaHME  OCHOBHbIX  3aKOHOB  XUMUM,
cBOOOAHO OpMEHTMPYETCS B OCHOBHbIX
MOHATMAX, TEepMMHaX W OnpeaeneHusx;
YCBOWUIT ~ OCHOBHYHO W  3HakOM C
OOMNOMHUTENBHOW  NUTEpaTypon; MOXeT
06bACHUTL B3aMMOCBS3b OCHOBHbIX
XMMUYECKUX 3aKOHOB M UX 3Ha4veHue ans
nocnegyroLlemn npodeccnoHarbHom
OeAaTenbHOCTU; MNpOosIBMSeT TBOpYECKMe
CNocobHOCTN B UCMOMb30BaHUN y4ebHoro
maTepuana.

OOGyyatowminca  geMoHcTpupyeT
noHMMaHWe  YyCcrnoBust  3ajaun, BnageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB M (QOpMyIn ANs ee peLleHus, 3HaHue
pasmMepHOCTEl XMMWYECKUX BENMUYUH. YMeeT
NPUMEHSATb MaTemMaTuyeckunm annapat  Ang
peanu3auuu nnaHa pelweHus 3agayu. MNonyunn
NpPaBUIbHbIN oTBeT n MOXeT ero

WHTEepPNpeTMpoBaTh.

npaBuiibHoOe

He 3auTteHo

OOyuvamowmiica He WUMeeT [OCTaTOYHOro
YPOBHSA 3HAHWUA OUCUUMNIUHBI, HE MOXEeT
CcPOpMynMpoBaTb  OCHOBHblE  3aKOHbI
XUMWUW; NIIOXO OPUEHTUPYETCSH B OCHOBHbIX
MOHATMSAX N ONpPeaeneHnsXx;

O6yyalowuninca He MOXeT MpoaHanuanpoBaThb
ycrnosue 3ajauu, HameTuUTb MflaH ee peLleHust
nnoxo OopUueHTUpyeTCs B XUMUYECKMX
BEMUUMHAX, He BrnageeT MaTemaTU4eckum
annapaTtom.




MrOX0 3HAKOM C OCHOBHOW NUTepaTypow;
JonyckaeT npu OTBeTe Ha  3ayeTe
CYLLECTBEHHblE OWMUOKM U He MoxeT
YCTpaHWTb UX Jaxe nog PyKOBOACTBOM
npenopaeaTensi.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UNN UHbIE MaTepuanbl, HeO6XoAMMbIe ANl OLLeHKU 3HaHUNA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | DopMynnpoBKM BONPOCOB

Cemectp 1

Pesepdopaa)

1
2
3 CTtpoeHune atoma Bogopoaa no H.bopy. Noctynatsl bopa. Hegoctatku Teopuu.
4

HeonpeaenéHHocTu eli3eHbepra.

COBpeMeHHbIe npeacrtaBiieHuna O CTpoeHun aTtoma. KBaHTOBO-MexaHu4eckas mogesnb CTpoeHund aTtoma.

)]

npuHUNN MMHUMYMa 3Hepruun, npasuio XyH,ua, npasuno Kne4koBckoro, npuHUnN I'Iayrwl.

Tabnuua Kak rpa(bmquKoe npeacrtasiieHne nepnoan4eckoro 3akoHa 3J1eMeHTOB.

MeTannbl. O6Wwasn xapakTepucTumka.

s- 1 p-MeTannbl. O6Luas xapakTepucTumka

O] O

d-meTannel obwas XapakTepucTtuka.

Xvmnyeckuin anemeHT. Tunbl KJ'IaCCVIdDVIKaLI,VIVI XUMUHECKUNX 3NTEMEHTOB. CprKTypHaﬂ OopraHusauusa BellecTBa.
ATomuncTMYecKas Teopus. CraHoBneHue COBpeMeHHOVI Teopumn CTpoeHnd atomMma (TeOpVIVI HanbToHa, TomcoHa,

KopnyckynsapHo-BonHoBow gyanunam anektpoHa. aew MNnaxka, ae bponng, ypasHeHwne LWpeanHrepa, npyuHumn

MoHaTue SNMEKTPOHHOro obnaka. KBaHToBbIE UMcna. I'Ipanma 3anoJiHeHNA aTOMHbIX op6MTane1?1 ANIeKTpoOHaMWU:

nepVIO,D,VI‘-IeCKVIﬁ 3aKOH 1 nepunoanyeckaa cuctemMa XuMmn4eCkux afieMeHToB O.U.Mengeneesa. nepVIO,D,VI‘-IeCKaﬂ

Xnmunueckas ceasb. Obwue npeacrtaBlieHnA (3Hep|’eTVI‘-IeCKVIe N reoMeTpuny4eckmne XxapakrtepucTtukun CBF|3VI).

10 Tunbl XMMNYECKOM CBSA3U (KOBaJ'IeHTHaFl, MWOHHa4da, MeTaJ'IJ'IW-IeCKaﬂ) — onpepneneHna. anMepr COeUHEeHUn ¢

paccmMmaTpmBaemMbiMN TUNamMn CBA3EN.

KoBaneHTHas nondpHaa n HenongapHasa CBA3b. MexaHn3mbl O6pa3OBaHVIF| (,D,OHOpHO-aKLLeI'ITOprIVI n

1 OOMEHHbIN).

12 MeToq BaneHTHbIX CBA3EN. OCHOBHbIeunOJ'IO)KeHMﬂ. HoctouHcTBa 1 HepgocTaTkn. OBnacTb NPUMEHEHNS.
[pyrue Teopuu onvcaHns KOBaneHTHOW CBA3M.

13 Teopus rmbpugnsaumu. Bugbl rbpuansaummn. CBA3b reoMeTpun Monekyn ¢ Tunom rubpuamsaumu. NMpumepsl

MOJieKyn C pa3fmiM4HbIMK TUNaMun rm6p|/|,qm3au,vm.

14  |WoHHas cessb. O6Lan xapaktepucTmka. O6nactb npumMeHeHus. MpumMepbl BeWeCcTs ¢ UOHHLIM TUMOM CBSA3M.

15 [Metannuueckas ceasb. O6Liasn xapakTepucTrka. 30HHas Teopust KpUCTamNNoB

BopopogHas cBsasb. ObLas xapaktepucTtuka. BrnvsHme BogopoaHOM CBA3M Ha CBOMCTBA BELLECTB.

16 MexmonekynsapHas n BHyTpUMOsiekynsapHas BogopoaHas cBsasb. [pumepsl.

17 MexfmonekynﬂpHue B3anmogencTeums (cunbl Ban-gep-Baanbca). O6was xapakrepuctuka. Bugel. BnuaHue Ha
CBOWCTBA BELLECTB.

18 MpeameT u 3agaym xumun. Bewwectso 1 none — aAse opMbl CyLLECTBOBaHNUA MaTtepun. Pusnyeckume n

XUMUNYECKNE ABNEHNA.

OCHOBHbIE 3aKOHbI U MOHATUS XUMUW: 3aKOHbI COXpaHeHnsa MaccCbl U 3HEPrmmn, 3aKOoH NOCTOAHCTBA COCTaBa U

19  |3aKOH KpaTHbIX OTHOLUEHWIt (BepTonnmabl U AanbTOHWAbI), 3aKOH 06 bEMHbIX OTHOLLEHWI 1 3akoH ABOraapo.

Monb, Konn4yecTBo BellecTBa.

20 OOMEHHbIX N OKUCIUTENbHO-BOCCTAHOBUTENbHbIX peakLmsX.

21 KnaCCbluHeopraqueCKmx coefMHeHW Ha npumepe conen. CpegHue, Kucrnble, OCHOoBHble. CBOMCTBA, MpUMEpbI
peakumn, rpaduyeckme popmynbl

22 MpeameT XMMU4ecKkon TEPMOANHAMUKN U LENN ee n3ydeHust. NepBoe Havano TepmMogmHamMmmkn. PyHKUMK

COCTOAHNA N q3yHKLWIVI npouecca.

BHyTpeHHﬂﬂ 3Heprma n ee NISMEeHeHne B XUMNYECKON peakunn. Tennosble 3q3d)eKTbl B N3SOXOPHOM "
23 M306apHOM npoueccax. MoHaTne aHTanbnun. Bugbl aHTanbnuu. NoHATHE 0 3K30- K QHOOTEPMUNYECKNX
npoueccax.

3akoH Mecca. Cneacteus n3 3akoHa ecca. Tepmoxummnyeckue ypaBHeHns. PacueT Tennosbix adpdekToB
24 [XMMMYECKUX peaKkLMin C MCMOoNb30BaHWEM CTaHAAPTHOWM 3HTanbnun obpasoBaHusa BewecTsa. [Npumepsbl
pac4yeToB.

BTopoe Ha4varno TepMoaAnHaMUKN. SHTpOI'IVIﬂ. MI/IKpO- N MaKpOCOCTOAHUA CUCTEMBbI. TepMO,D,VIHaMVI‘-IeCKaFl
25 BE€POATHOCTb CUCTEMDI. Pacuyet nameHeHwns SHTpoONuMn Ans XUMUYECKON peakunn. anIBeCTVI npumMepbl
pac4yeToB

3aKoH 9KBMBaNEeHTOB. OKBMBAIEHT N 3KBMBArieHTHasd Macca afieMeHTa, NPOCTOro " CrOXHOro sBewlecTea B




HanpasneHue xummnyeckoro npouecca. Xapakrep UsMeHeHus aHeprum M'ébca kak kputepui

26 TepMOoAMHaMNYEeCKON BO3MOXHOCTM CaMONpPOU3BOSIbHOro npouecca (MM HeBO3MOXHOCTK). [NpuBectun
npvMepbl pac4eToB.
MpeameT XMMNYecKkon KUHETUKM U Lenn ee nayyeHnsi. CKOpoCTb XMMUYECKON peakuumn (CpeaHsst n UCTUHHaS).

27 3aKoH OeNCTBYIOLLMX Macc — OCHOBHOWM MOCTyNaT XMMUYECKON KMHETUKN. PU3NYECKMI CMbICT KOHCTaHThI
CKOPOCTH.

o8 BnunsiHne TemnepaTtyphbl Ha CKOpOCTvaVIMVI‘-IeCKOVI peakuuu. MNMpasuno BaHT-MNodda. YpaBHeHne AppeHuyca.
OHeprusa aktuBaumm. E€ dmsmyecknii cmbicn. Cnocobbl akTUBaLMKM MOJSIEKYIT.

29 KoHcTaHTa paBHOBeCUS XMMU4Yeckon peakumun. E€ dmanyecknin cmeicn. SaIBLMCMMOCTb KOHCTaHTbI PaBHOBECHS
oT TeMnepaTypbl. CBSA3b KOHCTAHTLI PABHOBECUSI C UBMEHEHMEM CBOOOAHON aHeprumn Mmbbca. PacyéTsl.

30 "OMOreHHble 1 reTeporeHHble XMMUYeckne peakumn. BeipaxeHns ons KOHCTaHTbl paBHOBECKS.

31 MpuHumnn Jle-WaTtenbe. BnnaHve nameHeHnsa KOHUEHTpauUmW, AaBneHns n TemnepaTtypbl Ha CABUM XMMNYECKOTO
paBHoBecus. [Npumepsi.

32 PacTtBopbl. Bugbl pacteopoB. XKngkue pacteopbl. [Mpouecc pacTBOpeHUS C TOUKN 3pEHMS TEPMOANHAMUKM.
BogHble 1 HEBOAHbIE pacTBOPbI.
KonnuraTtveHble CBONCTBA PacCTBOPOB HEIMEKTPOSINTOB M ANIEKTPONMTOB (JaBNeHne HacbILWeHHOro napa Hajg

33 pacTBOpPOM, OCMOTUYECKOE [aBMeHNe, NOHWKEHME TeMMNeEPaTYpbl 3aMep3aHUs 1 NoBblLLEHWE TeMNepPaTYpbI
KMMNeHns pacTBOPOB).

34 KOJ‘IVI‘-IeCTBeHIjaﬂ XapakTepucTuka cocTaBa pacTBopa — KOHUeHTpauus. dusmdeckmii cmbicn. Buabl
KOHUeHTpauui. Bsanmocsasb mexagy Humm. Obnactu ncnornb30BaHus.
Cnabble anektponutebl. CTEneHb guccoumauum m KOHCTaHTa anccoumaunm Kouce. — xapaktepuctmkm cnaboro

35 anekTponuTa. PacyeT cteneHn auccounauumn n Kance ns nsmepeHnin anekTponpoBogHocTu. Vx dusnyeckmi
CMbICI1.

36 Kucnotbl, Conn, OCHOBaHUS C TOYKM 3pEHNsI Teopumn anekTponuTnyeckon auccoumauun. Obwme ceoncTaa.
YpaBHeEHUs gnccoumaunm B BOOHbLIX pacTBopax.

37 MoHHoe npounssegeHne Boabl. Ero dpusnyeckmin cmeicn. Boqopop,HbuZ nokasatens pH. N rugpokcnnbHbIn
nokasartenb pOH. Pac4yeTt pH ans anekrponutoB pasnu4Hon cummMmeTpun. [Npumepsbl

38 CunbHble anekTponuThl. [MoHATNE 06 akTMBHOCTM pacTBopa anekTponuta. Puanvecknin cMbicn KoadduumneHTa
akTMBHOCTK. MprMepbl pacyeTa akTMBHOCTU

39 Mmpponns. CTteneHb 1M KOHCTaHTa rmgponunsa. BrnvsHne pasnuyHbiX ()akTopoB Ha paBHOBECUE npoLlecca
rmgponusa. lNMpumepsl

40 reTepOFeHHbI? paBHOBECUS B pacTBOpax 3MekTponutoB. MNpon3seaeHne pacTBOpMMOCTU. Pacuér
KOHLIEHTPaLMIA MOHOB B HACbILEHHbIX pacTBOpax ManiopacTBOPUMbIX SNEKTPONNTOB

a1 Onpe,uevneHme OKVICJ'IVITeJ'IbHO:BOCCTaHOBMTeﬂbHOVI peakumun. Tunbl OKUCIIMTENBHO-BOCCTAHOBUTENBHbIX
peakumi. CpaBHEHME NOHATUI "CTeNneHb OKUCNEHNS" N "BaneHTHOCTL"

42 OCHOBHbIE OKUCTIUTENW 1 BOCCTaHOBUTENW. [pMepbl peakLmin ¢ X y4actuem.

43 [encTteue kncnoT u weno4ven Ha meTtannbl. OCHOBHble 0COBEHHOCTU

a4 MeTon aneKkTpoHHO-NOHHBIX Nonypeakuui. lNMpasuna ypaBHMBaHWUS OKUCNNTENbHO-BOCCTAaHOBUTENbHOM
peakuuun B pacteope. [pumepsbl
MexaHn3M BO3HUKHOBEHMS ABOMHOMO 3N1EKTPMYECKOro Crosi U ckayka NoTeHumMana Ha rpaHuue pasgena

45 MeTann-pacTBOp 3ekTponuTa. PaBHOBECHbIN 3NEKTPOAHbIN noTeHumnan. YpaBHeHne HepHcTa. AHanms
YpaBHEHNS.

46 OneKTpoaBmXyLLas cuna ranbBaHN4eCcKoro anemMeHTa n paboTa ranbBaHuyeckoro anemeHTta. Pacuér 3[C.

a7 CraHgapTHbI BOOOPOAHLIN anekTpod. BogopogHas wkana noTeHumnanos.

48 OnekTpoap! | poga (ycnoBHoe 0603HavYeHe, paBHOBECHAs 3NEKTPOAHAS peakuusi, BolpaXXeHne ans
noteHuuana). Npumepsi.
Psag ctaHgapTHbIX 9NekTpoAHbIX NOTEHLMaNoB. JKcnepuMeHTanbHoe onpegeneHie ctaHgapTHOro

49 noteHuuana. Micnonb3oBaHne CTaHAAPTHbLIX 3MEKTPOAHbLIX NOTEHLMANOB AN onpeaerieHns HanpaeneHus
XUMNYECKUX N ANEKTPOXMMUYECKMX npoueccoB. Mpumepsbl.

50 Kopposusa meTannos. Buabl KOppo3un. AnekTpoxmmmyeckas kopposus. Xummudeckas kopposus. [Mpumepsi.

51 MeTogb! 3awmTbl OT KOppo3un. Mpumepsbl.

52 OneKTponua pacnnaBoB 1 BOOHbIX paCTBOPOB 3M1EKTPOSNIUTOB. VIHEPTHbIE M aKTUBHbIE 3NEKTPOAbI. 3aKOHbI
anekTponusa

53 AKKyMynsaTopbl. KUCNOTHbIE U WenoYHble. JINTUin-uoHHble. MpuHUMN paboTsl. NpUMeHeHNe Ha NpaKTUKe.

54 MpakTnyeckoe NpMMeHeHNe aNeKkTponu3a. ANeKTponuTMyYeckoe padmHMpoBaHMe MeTanmos,

ranbBaHOMIaCTuUKa, 3N1IEKTPOXUMNUYECKasda NonnpoBKa 1 4p.

5.2.2 TunoBble TeCcTOBble 3aAaHUA

He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kerchbl)

Tunosble NPaKTUKO-OPUEHTUPOBaAHHbIE 3a4aHNA HaXoOATCA B NPUIIOXEHUN K AanHon P




5.3 MeToanyeckue maTepuansl, onpeaensiowme npoueaypbl oLeHUBaHUS 3HaHUWA, YMEeHUI, BafaeHui (HaBbIKOB

1 (MNK) NpPaKTUYECKOr

O onbiTa AeﬂTeﬂbHOCTM)

5.3.1 Ycnoeusa gonycka oGy4atoLerocsi K NpoMeXXyTo4yHOW aTTecTauumn u nopsaok NMKBMAALMKM akageMnyecKkom

3aA40J1I)KeEHHOCTU

[MpoBegeHe NPOMEXYTOYHON aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTuBHbIM aktom CII6IYMNTA
«[NonoxeHne o NpoBeAeHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyyaloLwmnxcs»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHas X

lMNucbmeHHas X

KOMI'IbiOTepHOG TecTupoBaHune

5.3.3 Ocob6eHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTaumMm No QUCLUUNIINHE
* BosamoxHocTe nonb3oBatbea [epuognyeckon Tabnuuen anemeHtoB [.M.MengeneeBa, cnpaBOYHbIMU

Tabnuuamm pacTeopU

MOCTH,

KOHCTaHT Auccoumaumm cnabbix ANEeKTponuToB,

npou3BedeHni

MHas

pacTBOPUMOCTH,

CTaHAapTHbIX 3MEeKTPOAHbIX MOTEHLMANOB, CTaH4APTHbIX TEPMOAMHAMUYECKMX BEMWNYMH, KarbKyNATOPOM.
* Bpems Ha nogroTtoBky oTBeTa Ha 3a4é€Tte 45 MUHYT.

6. YYHEBHO-METOOUMYECKOE N UH®OPMALMUOHHOE OBECNEYEHWE OUCLUUNINUHDbI
6.1 YuebHasa nutepatypa

ABTOp

3arnasue

M3patenbcTBO

oo nspaHua |

Ccblinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa

Mpecc N. A.

OcHoBbI 06LEeN XUMnn

CaHkr-lMNeTepbypr:

http://www.iprbooksh

XVIMU3JAT 2017 |op.ru/67353.html
Bapkoscknii  E.  B.,|O6wasn xumms MUHCK: BbiLLsiiLLas http://www.iprbooksh
TkaueB C. B., ' 2013 op.ru/35509.html
LKona
MeTpywenHko J1. T
6.1.2 lononHuTenbHas y4yebHas nutepartypa
JI.M. Appawesa, T.J1.|[lpakTukym no obiien xummn| M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
JlykaHuHa, W.C.|[TekcT]: y4eb. nocobue Hayku PO, BLUTS 2017 metod/kafobshineorg
Mwuxannosa cnerynTa. - CNne.: h/19.pdf
BWTS Crerynrtag
M.A.  PaguH, B.A.|Xumua. [Tekct] Y.1: yuyeb. http://nizrp.narod.ru/c
Cuvraes nocobne and  CTygeHTOB M-8o o6pasosaHus hemiradin.htm
Hayku PO, CMN6ITYPI. — 2009 '
rexummascio CM6.: CM6rTYPN
cneumanbHoCcTen
T.1. Nlykanunna [ n gp.] |O6wasa xumusa [Tekct] Y.1. ;| M-Bo obpasoBaHus 1 http://nizrp.narod.ru/o
y4ebHO-MeToanYeckoe Hayku P®, CTM6I TYPTII. — 2005 bshchen4l.htm
nocobue CIno6.: CIertTyperl
T.J1. INykanunHa, T.T.|Xumuyeckni MUHUMYM. http://nizrp.narod.ru/
OB4MHHUKOBA Knaccbl HeopraHn4yecknx metod/kafobshineorg
COeIHEHNN. CtpoeHne| M-Bo obpasoBaHus u h/2018_07_07_01.pd f
BewecTtBa. PactBopbl ( gns|Haykm PO, CM6IrTYPI. — 2010
camocTosiTeNnbHOM  paboThl Chne.: crnerTypPn
ctygeHtoB) [Tekct]: yu4eb.
nocobue
N.C. Muxannosa [u|Xumua. WNHouBmayanbHble http://nizrp.narod.ru/
o sean o crzeos | o ospasosanun
o .| Haykm PO, CIMGITYPI. — 2013 '
crneunanbHocTen [TekcrT]: CH6.: CAG-FTYPM
y4ebHo-MeToaMYecKoe B
nocobue
MNpecc U. A. Xvmus CaHkT-MNeTepbypr: http://www.iprbooksh
HaunoHanbHbIn 2014 op.ru/71710.html

MUHEeparnbHO-CbIPLEBOM
yHuBepcuteT «[ OpHbINy

6.2 NMepe4yeHb npocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CMPABOYHbIX CUCTEM




OnekTpoHHO-6MbnmoTeyHas cucrema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTS CIb NYMTH [SnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

NHdopmaumoHHaa cuctema «EguHoe oOkHO pgocTyna kK obGpasoBaTenbHbiM pecypcam. Pasgen. Xumusa»
[OnekTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

PedepaTtnBHas n cnpaBoyHass 6a3a AaHHbIX peLeH3VpyeMon nuTepaTypbl Scopus [OneKTpoHHbIV pecypc).
URL: https://www.scopus.com

Bubnuoteka XvMunyeckoro dakyneTeTa Mry [OnekTpoHHbI pecypc] URL:
http://www.chem.msu.ru/rus/library/welcome.html

6.3 MNepe4yeHb NMLIEH3UOHHOIO U CBOBOAHO pacnpocTpaHAeMoro NporpamMmmHoro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMOW ANA OoCcyLlecTBNEeHNA obpa3oBaTeNnbLHOro
npouecca no gucumnnuHe

AyaunTopus OcHalleHne
TlekunoHHas MynbTumeaunHoe obopygoBaHue, cneuuanmampoBaHHas Mmebenb, Jocka
ayaunTopus
Habop na6GopaTopHbin ana  npoB-geHus pabotr no xumuu, pH/ HB — wmeTpbl, Bech
5211 nabopaTtopHble, TepmocTaTt, AMCTUNNATOop. Xumudeckass nabopaTopusi kadeapbl obwen u

HeopraHM4yeckon XMMUU C HeoBXoAMMbIMW peakTMBamMu U nabopaTopHbiM 0GOpyAoOBaHMEM
(Npo6upkK, NNaHwWeTbl ¢ HAGOPOM PeakTMBOB, CTAHAAPTTUTPLI U NpoYee).




MpunoxeHune

MpunoxeHue

pabouyen nporpammbl AUCLUNINHBI XUMUNA

HaumeHogaHue Bucuunnum./

no HanpasneHunto nogrotoekn 13.03.01 TennosHepreTrka n TENNOTEXHNKA
HanmeHoBaHwue Ol (npodmng): AHepreTka TENNOTEXHOOMN

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

Ne n/n | YcnoBus TMNOBbIX NPaKTUKO-OPUEHTMPOBAHHbLIX 3adaHui (3agad, Kencos)
Cemectp 1
1 OnemeHT HaxoauTcsa B YeTBepTOM nepuoae, VA rpynne. Onpegennte nopsgkoBbI HOMeEP 3reMeHTa U

COCTaBbTE ANEKTPOHHYIO Popmyny ero atoma. K kakomy CeEMenCcTBy 9NMeMeHTOB OH OTHOCUTCA?
HasoBuTte ero anekTpoHHbIE aHanoru.

2 HokaxuTe, 4To Ang anemeHToB IIA rpynnbl nepnoanv4eckm noBTOPAETCA SNEKTPOHHaA KOH(*)I/IpraLI,Mﬂ
BalNeHTHbIX ypOBHeVI.
3 Ob6bacHuTE CTpoeHne MoJieKyIbl aMmMnaka Ha OCHOBE MeToda BalleHTHbIX CBS3€EN

4 Mpu nponyckaHun cepoBoaopoaa Yepes 6pomHyto Bogy oobemom 50 M Bbinan ocagok cepbl Maccon
0,189 r. OnpeaennTe MONSAPHYIO KOHUEHTpaumo 6poma B pacTBope GpOMHOM BOALI, ECIU BbIXOA CEpPbI
coctasun 90%.5

5 PaccunTanTte nameHeHue aHTanbNuu B peakuumn ropeHns ceposogopoga HaS(r.)+ 17202 = H20(k.) +
SO2(r.), ecnu N3BECTHO, YTO TeNnnoTeLl obpa3oBaHns (AH? 298 ) Bewects Ans Ha2S(r.), H20(x.) n SO2(r.)

paBHbl COOTBETCTBEHHO —20,17 k[x/Monb, —286,0 kx/monb, —297,0 k[x/Monb. 3anvwnte
TEPMOXUMUNYECKOE YpaBHEHUE peakumun. OnpegenuTe TMN peakumm: 3K30- U aHAoTEPMUYECKas.

6 Paccuutante nsmeHeHme csoboaHon aHeprum N'mbbca B peakuumn ropeHus ceposogopoaa HaS(r.)+
1%02 = H20(k.) + SO2(r.), ecnv U3BeCcTHO, YTO U3MeHeHunst ceoboaHom aHeprumn MNmbcca obpasoBaHus

(AG? 298) BewecTB ans H2S(r.), H20(k.) n SOz2(r.) paBHbl cooTBeTCTBEHHO —33,8 k[x/Monb, —237,24

k[x/monb, —300,2 k[x/monb. Onpegennte BO3MOXHOCTbL CaMOMNPON3BONIbHOMO NPOTEKaHNS AaHHON
peakuuy npw CTaHOAPTHbLIX YCIIOBUSX.

7 Bbluncnutb HayarnbHble KOHLEHTpaLUun MOMeKyNspHOro xnopa u okcvuaa yrnepoga (1), a Takke
KOHCTaHTy paBHOBECHUsI, €CNN paBHOBECHbIE KOoHLeHTpauumu: [Clz] = 0,3 monb/n; [CO] = 0,2 monb/n;
[COCl] = 1,5 monb/n.

8 CKOMnbKO MO Macce HY>XHO B3ATb €4KOro Kanv u BoAbl, 4Tobbl npurotoButb 75 n 12%-Horo pacteopa ¢
nnotHocTbk = 1,1 r/mn. OnpegenuTe ero MONSPHYH KOHUEHTPaLMUIO.
9 HanucaTb ypaBHeHMs rmaponuaa, kayeCcTBEHHO onpeaenuTs pH pacteBopa u onpeaenuts TN rmaponusa

Ha npumepe conent ZnClz, K2SO3 u Cr2Ss.

10 CocTaBbTe MOHHO-3NEKTPOHHbIE CXeMbl ClneayLunx 0.8.p.:
a) Nal + H2SOa(koHu.) — |2 + SO2 + Na2S04 + H20

6) K2Cr207 + NaCl + H2SO4 — Clz2 + Cr2(S0a4)3 + K2SO4 + Na2SO4 + H20

11 | Paccuutatb J[IC cTaHaapHOro MeaHoO-LMHKOBOTO raribBaHU4eckoro anemeHta. CoctaBuTb CXemy
ranbBaHMYECKOrO 3MIEMEHTA, HanMUcaTb YPaBHEHWS PeakLMii, MPOTEKAOLWMX Ha KaTode M aHoAe U
CYyMMapHOe ypaBHEHWE 3TMX NPOLECCOB.
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