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1 BBEOQEHUE K PABOYEW MPOrPAMME AUCLIUMIIUHbI

1.1 Uenb amcumnnuHbl: CdopmmpoBath KOMMNETEHLMM obyyatowierocsa B obnactm TeOpeTU4eCcKMX OCHOB
XUMMWU, CBONCTB OCHOBHbIX KITaCCOB HEOPraHU4YeCKNX BeLecTB, 3aKOHOMEPHOCTEN BaXXHENLLMX 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, CTPOEHME N XMMUYECKME CBONCTBA NPOCTbIX
OCHOBHbIX BELLECTB U XUMUYECKUX COEOUHEHUN, CBA3b CTPOEHMS BeLLeCTBa C YCMOBUAMM NPOTEKAHUS XUMUYECKUX
npoueccoB. 3aKOHOMEPHOCTU  MPOTEKAHMS  XMMUYECKMX  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 npearonaraeT cosdaHue OCHOBbl AN (POPMUPOBAHUSA  KOMMETEHLIMIA,
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 COOTBETCTBYHOLWMA PU3MKO-MaTeMaTMUYECKMI annapaT, MeToAbl aHanusa u
MoAenMpoBaHUsA, TEOPETUYECKOro U 3KCNepUMeHTanbLHOro uccrnefoBaHUA Npu pelleHMn npodpeccruoHanbHbIX
3apav

3HaTb: OCHOBbI CTpOeHuaA BellecTtsa n B3aMMOOENCTBMUS BELLECTB.
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,.
HanmeHoBaHue 1 cogepxaHue pasgenos, oz CP OpMbI
TEM U y4eOBHbIX 3aHATUI 05) 2| ek Na6. (vachbl) SAHSTVIA
(&)
O g [ (vackl) | (vacs)
x

Paspgen 1. CtpoeHue BewlecTBa

Tema 1. CtpoeHune BewectBa. OCHOBHble
cBedeHuss O  CTpoeHMM atoma (B
petpocnekTuBe). KBaHTOBO-MexaHW4yeckas

Mogens aroma. [lpyHuMn  MUHUMYMa 4
aHeprun. MpuHumn Maynu. MNMpasuno XyHaa.
Mpasuno KneykoBckoro. Mopsagok

3anofIHEHUS 3MEKTPOHHbIX YPOBHEN.

Tema 2. [lepnoguyeckuin  3akoH WU
nepuoanyeckas cuctema 3MEMEHTOB
O.W.Mengeneesa. BaneHTHble 3MeKTPOHLI. 1
3anonHaemMocTb BallEHTHbIX YPOBHEN.
OnEeKTPOHHbIE aHanorn. QHeprust cpoacTea
K O3neKTpoHy W 3Heprnst  MOoHU3auumu.
ATOMHBbIE 7] MOHHbIE paguycel. 6
MeTtannnyeckue " HemMeTannmyeckue
cBonctBa  anemeHToB.  OTHOCUTENbLHas
anekTpooTpuuaTenbHocTe  no  [onuHry.
lMeprognyeckoe  M3MEHEHWE  KUCIMOTHO-
OCHOBHbIX " OKUCNUTENbHO-
BOCCTaHOBUTEMbHbIX coeanHeHumn




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 cBaA3nM. Metoa
BaneHTHbIX cBsa3en. [Mbpuansauma opbutanen
N reomMeTpusi MOMeKyr.

Tema 4. dnsnyeckme n XMMUYECKNE SIBIEHUA.
Xumuns Kak Hayka. OcHoBHbIE
cTexmomeTpuideckmne 3aKOHbI XUMUK
(coxpaHeHuns1 Maccbl M 3HEpPruu, NMOCTOSIHCTBA
COCTaBa, KpaTHbIX OTHOLIEHUA, OBBEMHbIX
OTHOLLUEHUH, Asoragpo, 3KBMBAJIEHTOB)
OCHOBHbIE Knaccol HeopraHM4ecKmx
COeAMHEHUN (OKCUAbl, KUCIOTbl, OCHOBAHUA,
amconutbl, conn). HomeHknaTtypa. OCHOBHblE
CBOWCTBA.

Jlab. pabGota 1. OcHoBHble  Knacchl
HEOPraHNYEeCKNX CoeaNHEHUN.

Pasgen 2. OcHoBHble 3aKOHOMEpPHOCTHU
npoTekaHna XMMn4eCcknx npoLeccoB

11

Tema 5. OOWMe 3aKOHOMEPHOCTU XMMUYECKUX
npoLeccoB. MNoHaTre o XMMUYECKON
TepmMoanHaMuKe. TepmognHammyeckue
napameTpbl. CocTtosiHne cuctembl. DyHKLMM
COCTOSIHMS cUCTeMbl. BHyTpeHHsAst aHeprus.
3aKkoH coxpaHeHust aHepruu. NepBoe Havano
TepmoanHamukn. [oHsTMEe 06 SHTanbnuu.
MoHaTHe o Tepmoxumuun. Tennoson addekT
XUMUYECKON  peakuun.  TepMoxXmmmnyeckme
pacuéTbl. 3akoH ["ecca 1 cneacTene U3 Hero.
Jlab. pabora 7. Tennosble 3addeKTbI
XUMUYECKMX peakLunin

Tema 6. OHTponus. MN3obapHo-
nsotepmmyeckmn  noteHuman, CsobogHas
3Heprus Mb6ca. HanpasneHHOCTb
XUMUNYECKNX npoLeccos. PacuéTnl
BO3MOXXHOCTU CaMOIpOUn3BOJSIbHOMO

npoTEKaHMs npouecca.

Tema 7. Xumunyeckasn KuHeTuka. [eTeporeHHble
N roMOreHHble cMcTeMbl.CKOPOCTb FOMOrEHHbIX
peakuni. 3akoH  pgencTBylOWMX  Macc.
KoHCTaHTa CKOPOCTU XMMUYECKON peakLumu.
3aBMCMMOCTb  CKOpPOCTM OT  Temnepartypbl.
MpaBuno BaHTt-Nodda. JHeprusa akTnBaumu.
YpaBHeHue AppeHunyca. MoHaTne 006
aKTMBMpOBaHHOM  kommnniekce [loHaTne o

nepexogHoMm COCTOSIHUM. Katanus.
Xumuyeckoe paBHoOBecCHeE. KoHcTaHTa
paBHOBECUS. CwmelleHne XUMUYECKOro

paBHoBecus. NpuHumn Jle WaTtenbe

11




Tema 8. Pacteopbl. BogHble pacTtBopbl.
Cnoco0Obl BbIpaXxeHuns KOHLeHTpaLumn
pacTBOpoOB (MonspHas, HopManbHas,
MaccoBasi Aons pacTBOPEHHOrO BeLLECTBa)
N B3aMMOCBSI3b MexXxay Humn. Teopus
anekTponuTuyeckon auccoumnaumm. Cnabble
N cunbHble anekTponuTbl. CTyneH4yaTas
auccoumaums.  CteneHb U KOHCTaHTa
anccounagun. uccouuaumsa KACNOT, CONen
N OCHOBaHUI B BOAHbIX pacTBOpax.

Tema 9. PaBHOBecus B  pacTBopax
anekTponutoB.  VloHHOe  npou3BefeHue
Boabl. pH 1 pOH. lNMoHATHe 06 nHamkaTopax.
'moponns conen. Twunbl rmgponumsa B
3aBMCMMOCTH oT npupogapl conw.
lMpousseneHne pacTBOPUMOCTMW.

J1a6. pabota 2. 'maponus conemn

10

Paspen 3. OkucnnTenbHo-
BOCCTaHOBMWTESbHbIE NPOLIECCHI

10

Tema 10. OkucneHue n BOCCTaHOBMEHME.
Oxucnutenn un BoccTaHoBuTenu. MeToapl
COCTaBMEHUS YpaBHEHWUN  OKUCIUTESTbHO-
BOCCTaAHOBMWTESbHbLIX PeaKLMIN (3NTEKTPOHHbIN
N NOHHO-3MNEKTPOHHbIN BanaHckl). Jencrene
KMCNOT U LLienoYen Ha MeTannbl.

J1ab. paboTa 3. OkncnuTensHo-
BOCCTAHOBMUTENbHbIE  CBOWCTBa  MPOCTbIX
BELLECTB

Tema 11. 3nekTpoxmmuyeckse npoLecchbl.
OneKkTpoaHbIn noteHuwvan. Psan
CTaHOAPTHbIX 3NEKTPOAHbIX MNOTEeHLMaroB.
ManbBaHW4ecKnin 3NEMEHT.
OnekTpoaBmXyLLas cuna ranbBaHU4ECKOro
anemenTa. Pacyétol 3[C.

10

Tema 12. SnekTpoxmmuyeckne npoLeccol B
TexHuke. Kopposus wmetannos. MeTtoabl
3alWunTel  OT  KOPPO3UU.  AKKYMYNATOpbI.
OnekTtponus pacnnasoB " BOJHbIX
pacTBOpPOB. MHepTHblE 1 aKTuBHblE
3NeKTpoabl. 3aKkoHbI aneKkTponuaa.
OnekTponuTuyeckoe nonyyeHve "
pauHMpoBaHue MeTasnmnos.

WNtoro B cemecTpe (Ha kypce ansa 3A0)

10

KoHcynbTaumm n npomexyToyHas
atTectauus (3aver)

94

0,25

Bcero koHTakTHas pa6ota u CP no
AvcuMnvHe

10,25

94

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeaycMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALUU
5.1 OnucaHue nokasatenen, KpUTepueB M CUCTEMbI OLLEHUBAHUA pe3ynbTaToB 06yveHus

5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHWs pe3ynbTaToB 00y4YeHus
KOMMNeTeHuuu cpeactea
1. Nanaraet 6a30Bble XMMUYECKME 3aKOHbI U UMEET npeacTaBrieHme o
XUMUYECKMX ABMEHUSAX 1. Bonpocbl YCTHOTO
onK-2 2. [eMoHCTpupyeT npuMMeHeHue 06a30BbIX XUMUYECKMX 3aKOHOB K|cobecenoBaHus
pelleHnto 3agay 2. MpakTuko-
3. Wcnonb3yeT TeopeTuMdeckne 3HaHMs N0 XMMUM AN peLleHus|OpUeHTUPOBAaHHbIE 3a4aHUs
NpakTU4eckux 3agay




5.1.2 Cuctema n KpuTEpUN OLleHUBaHUSA

LWkana oueHBaHuns

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

YcTHoe cobecenoBaHue MucbMeHHas paboTa

Ha ycTHom cobecenoBaHum oby4atoLumiics
nokasblBaeT BCECTOPOHHee W rnybokoe
3HaHME  OCHOBHbIX  3aKOHOB  XumMuu, |OByvalolMiics OeMOHCTPUpYeT npaBuUnbHOe
cBOOOOHO OPUEHTUPYETCA B OCHOBHbLIX |[MOHMMaHWe  YyCroBUS  3agadyn,  BnageHue
NOHATUAX, TEpMUHAX W ONpeaeneHusiX; [HaBblkaMu ero adanusa, Bbl6opa HYXHbIX
ycBOUI OCHOBHYI0 M 3HaKoM c|3akoHOB U (hopMyn ONA ee pelleHusl, 3HaHue

3auTeHo OOMNOMHUTENbHOMN nMTepaTypoPl; MOXeT pa3MepHOCTel7I XUMUYECKMX BEMUYUH. YMeeT

0OBACHUTL B3aMMOCBS3b OCHOBHbIX [MpUMEHATL  MaTemMaTuyeckui annapat  ans
XMUMUYECKMX 3aKOHOB W UX 3Ha4YeHWe ANS (peanu3aumun nnaHa pelleHvs 3agadu. MNonyuun
nocregytoLien npodeccnoHarnbHOM [NpaBunbHLIN oTBeT " MOXeT ero
OeAaTenbHOCTH;  MposIBRSeT  TBOPYECKUE |MHTEpPnpeTupoBaTh.

CMocoBHOCTU B UCMOMb30BaHUN y4ebHOro
mMaTepuana.

OGyvarolmiica He MMeeT [O0CTaTO4YHOro
YPOBHSA 3HaAHWSA AUCLUMMINUHBI, HE MOXeT
copMynMpoBaTb  OCHOBHble  3aKoHbl |OGy4YaloWNACA He MOXEeT npoaHanManpoBaTb
XMMWK; NINOXO OPUEHTUPYETCA B OCHOBHBIX |yCrOBMUE 3a4ayu, HaMeTUTb MNMiaH ee peLleHust

He 3auteHo NOHATUAX WU onpeaernieHnAax; ninoxo 3Hakom |Mfoxo opueHTupyeTca B XUMUYECKNX

C OCHOBHOWN nMTepaTypon; ponyckaeTt npu |BenndnHax, He Brageetr MarteMaTtndeCknm
oTBeTe Ha 3a4eTe CylleCTBeHHble omnbKkm annapaTtom.

N He MOXeT YCTpaHUTb WUxX [Aaxe noa
PYKOBOACTBOM MnpenogaBaTterns.

5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UMM UHbIe MaTepuarbl, HEOGX0ANMbIE ANSl OLIeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTH
5.2.1 Nepe4yeHb KOHTPOJNbHbLIX BONPOCOB

Ne n/n |

dopMynMpPoBKM BOMPOCOB

Kypc 1

XnMU4eckun anemeHT. Tunbl KJ'IaCCI/I(bMKaLI,MM XUMUNYECKNX 3NTEMEHTOB. CTDYKTypHaH OopraHmsauua seLlecTea.

ATomuncTnyeckas Teopusi. CTaHOBNEHNE COBPEMEHHOM TEOPUN CTPOeHUs atoMa (Teopumn JanbsTtoHa, TOMCOHa,
Pesepdopaa)

CtpoeHue atoma Bogopoga no H.bopy. MNoctynatel Bopa. Hegoctatku Teopum.

1
2
3
4

KopnyckynsapHo-BOMHOBOW Ayanuam anekTpoHa. Vigew MNnaHka, ae bponns, ypasHeHnue LpeguHrepa, npyHumn
HeonpepenéHHocTn enseHbepra.

o

CoBpeMeHHble NpeACTaBIeHNs 0 CTPOeHUM aToMa. KBaHTOBO-MexaHWYeckas Mofernb CTPOeHUsl atoMa.
MoHATMe anekTpoHHOro obnaka. KBaHToBble Yncna. MpaBuna 3anosiHeHNUst aTOMHbIX OpBUTanei afnekTpoHamm:
NPUHLMN MAHMMYMa Heprim, npasuno XyHaa, npaeuno Kneykosckoro, npuHumn Maynu.

I'Iepmo,qmquKMVl 3aKOH M nepunognyeckaa cucremMa XMMnM4ecknx arieMeHToB 0.N.Menpeneesa. I'Iepmo,qmquKaﬂ
Tabnuua kKak Fpa(le‘-IeCKOG npeacrasrieHne nepnogny4eckoro 3akoHa 3J1ieMeHTOB.

MeTannbl. Obwas xapakTepucTuka.

s- 1 p-meTannbl. ObLias xapakTepucTuka

O|o|[N| O

d-meTannbl obwas XapaKkTepuctuka.

10

Xunmunyeckas cBasb. OOwme npeacrtaesneHnsa (3HepFeTW—IeCKI/Ie N reomMeTpudeckmne XxapakrepmucTtukn CB;I3I/I).
Twunbl XMMUYECKOW CBA3N (KOBaJ'IeHTHaﬂ, MOHHa4, MeTaJ'IJ'IVI‘-IeCKaFl) — onpeneneHns. anIMepbl coeavHeHUn ¢
paccmaTpmBaemMbiMN TUNAMU CBsA3eMN.

11

KoBaneHTHasi nonspHas 1 HenonsipHasa cBsA3b. MexaHn3mbl 06pa3oBaHnst (AOHOPHO-aKLENTOPHbIN U
0OMEHHbIN).

12

MeTopg BaneHTHbIX cBs3en. OCHOBHbIE NONoXeHus. [JOCTOMHCTBA U HeJOCTaTKu. Ob6nactb NPUMEHEeHUA.
ﬂpyrl/le Teopumn onncaHuA KOBaneHTHOW CBA3N.

13

Teopwus rmbpuansaumn. Bugbl rnbpuansaumm. Cessb reomMeTpum Morekys ¢ TUnom ruépuamnsauum. Mprumepsbl
MOJIEKYI C PasnMYHbIMU TUNaMu rMGpuamsanmnm.

14

MoHHas cBasb. Obas XapakTepucTtuka. Ob6nactb npuMeHeHus. anIMepbl BelwecCcTB C MOHHbIM TUIMOM CBA3N.

15

MeTtannnyeckas cBasb. Obwas XapakTepucTtuka. 30HHas Teopua Kpuctannon

16

BO,D,OpO,D,Haﬂ cBsA3b. O6was XapakTepucTtuka. BrnusHue BO,D,OpO,D,HOﬂ CBSI3M Ha CBOWCTBA BELLECTB.
MemmonekynﬂpHaﬂ N BHYTPUMONNEKYIApHaa BOAOPOAHAA CBA3b. anIMepbl.

17

MexmonekynsapHble B3anmogenctaus (cunel BaH-gep-Baanbca). Obwasn xapakrepuctuka. Bugbl. BnuaHve Ha
CBOICTBa BELLECTB.




I'Ipe,qmeT 1 3agayun xvumuu. Bewlectso 1 none — ase (bOprI CyllecTBOBaHNA MaTepun. duanyeckune n

18 XUMUYECKNE SBIEHNS.
OCHOBHbI€ 3aKOHbI W MOHATUS XMMUM: 3aKOHbI COXPaHEHMS MacChbl U 9HEPrnn, 3aKOH NOCTOSIHCTBA coCTaBa u

19 3aKOH KpaTHbIX OTHOLLEHWU (GepTonnuapl 1 4anbTOHWABI), 3aKOH OO BEMHbBIX OTHOLLEHWIA 1 3aKOH ABOragpo.
Monb, Konn4yecTBo BeLLEeCTBa.

20 3aKoH 3KBMBaNEeHTOB. JKBMBANEHT 1 SKBUBANEHTHasi Macca afieMeHTa, MPOCTOro U CIIOXKHOTMO BeLLeCTBa B
0OMEHHbIX U OKUCNNTENBbHO-BOCCTAHOBUTESbHbLIX PEaKUMsX.

21 Knaccbl HeopraHMyeckmnx coegnHeHun Ha npumepe conen. CpegHue, Kuchnble, ocHoBHble. CBoWCTBa, NpUMepbI
peakuuin, rpacgpunyeckme dopmynbl

22 MpeameT XMMnyeckon TeEpMOAMHAMUKN U Lienn ee udyveHus. MNMepBoe Havano TepMogmHamMukn. OyHKLUK
COCTOSIHUA 1 PYHKLMM npouecca.
BHYTpeHHAS 3Heprus u ee USMEHeHNe B XMMMYeCcKon peakumn. TennoBble ahdekTbl B M3OXOPHOM U

23 n3obapHom npoueccax. NoHsaTne sHTanenun. Buabl sHTanbnmu. NMoHATUE O 3K30- N 3HO0TEPMUYECKNX
npoueccax.
3akoH Necca. Cneacteus us 3akoHa 'ecca. Tepmoxmmuyeckne ypaBHeHusl. PacyeT TennoBbix ahdekToB

24 XUMNYECKUX peakumii C UCMONb30BaHNEM CTaHAapTHOW aHTanbnuu obpasoBaHus BelecTsa. MNpumepsl
pacyeToB.
BTopoe Havano TepmoguHamMukiA. QHTponusa. MMKpo- 1 MakpOCOCTOSIHUSA cucTeMbl. TepmognHammyeckast

25 BEPOSATHOCTb CMCTEMbI. PacyeT nameHeHns aHTponuu Ans xmMmmyeckon peakuun. MNpusectn npumepsbl
pac4eToB
HanpaBneHue xnMmmMyeckoro npolecca. Xapakrtep nsMmeHeHus aHeprum M'mboca kak kputepuii

26 TepMoAMHaMNYECKON BO3MOXHOCTM CaMOMpPOU3BOISIbHOIO npoLecca (MM HeBO3MOXHOCTK). NpuBectn
nprvMepbl Pac4eToB.
MpeameT XMMNYecKkon KUHETUKM U Lenn ee nayyeHnsi. CKOpoCTb XMMUYECKON peakumuun (CpeaHsst n UCTUHHaS).

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

o8 BrnvsHmne TemnepaTtypbl Ha CKOPOCTb XUMU4eckomn peakumu. MNMpasuno BaHT-MNodda. YpaBHeHue AppeHuyca.
OHeprusa aktuBaummn. E€ dumsmyecknii cmbicn. Cnocobbl akTUBaLMKM MOJIEKYIT.

29 KoHcTaHTa paBHOBeCUS XMMU4eckon peakumn. E€ dmanveckmin cmbicn. 3aBUCMMOCTbL KOHCTaHTbl paBHOBECHS
oT Temnepatypbl. CBA3b KOHCTaHTbl paBHOBECUS C U3MEHEHNEM CBODOAHON aHeprum 'mb6ca. PacyéThi.

30 "lOMOreHHble 1 reTeporeHHble XMMMYeckne peakumn. BoipaxeHns ns KOHCTaHTbl paBHOBECKS.

31 MpuHumnn Jle-WaTtenbe. BnnaHve nameHeHnsa KOHUEHTpaUmW, AaBNeHns 1 TemnepaTtypbl HA CABUM XMMNYECKOTO
paBHoBecwus. [Npumepbi.

32 PactBopbl. Bugbl pacteopoB. XXngkue pacteopbl. [pouecc pacTBOpeHUst C TOUKN 3pEHMS TEPMOANHAMUKM.
BogHble 1 HEBOAHbIE PacTBOPbI.
KonnuraTueHble CBOMCTBA PacTBOPOB HESNEKTPOSINTOB W 3IEKTPONMTOB (4aBMNEHME HACLILWEHHOrO Napa Hag

33 pacTBOpPOM, OCMOTUYECKOE AaBfeHne, NOHWXKeHe TemnepaTypbl 3amMmep3aHus 1 NoBbllLeHE TemnepaTypbl
KMMEeHNsA pacTBOPOB).

34 KonuuyecTBeHHasi xapakTepucTiKa CocTaBa pacTBopa — KOHUeHTpaums. Puanyeckun cmbicn. Bugbl
KOHUeHTpauui. Bsanmocsasb mexgy Humm. Obnacti ncnornb30BaHus.
Cnabble anektponutebl. CTENeHb guccoumauum m KOHCTaHTa anccoumaunm Kouce. — xapaktepuctmkm cnaboro

35 anekTponuTa. PacyeT cteneHn auccounauum 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 nponseeaeHne Boabl. Ero domsmyeckun cvbicn. BogopogHbin nokasatens pH. MV rugpokcunbHbIN
nokasaTtenb pOH. Pacyet pH ons anektponvToB pasnuyHon cummeTtpun. MNMpumepsi

38 CwunbHble anekTponuTbl. MNoHATME 06 akTMBHOCTM pacTBopa anekTponuta. dnsmyecknii cmbicn koadduumeHTa
akTMBHOCTU. MprMepbl pacyeTa akTMBHOCTU

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

40 FeTeporeHHblg paBHOBECUS B pacTBOpax 3rekTponutoB. MNMpon3seaeHne pacTBOpMMOCTU. Pacyér
KOHLIEHTpaLMIA MOHOB B HACbILLEHHbIX pacTBOpax MasiopacTBOPUMbIX INEKTPONNTOB

a1 OnpepgeneHve OKUCIIMTENBHO-BOCCTAHOBUTENBHOW peakumnn. Tunbl OKUCANTENBHO-BOCCTAaHOBUTESNbHbIX
peakuuii. CpaBHEHME NOHATMI "CTeNeHb OKUCNEeHNs" 1 "BaneHTHOCTL"

42 OCHOBHbIE OKUCTIUTENN 1 BOCCTaHOBUTENW. [prMepbl peakLmin ¢ X y4actuem.

43 [ericTBre KMcnoT u wweno4ven Ha meTannbl. OCHOBHblE 0COGEHHOCTHU

44 MeTon aneKkTpoHHO-NOHHBIX Nonypeakuui. lNMpasuna ypaBHMBaHWNS OKUCNINTENbHO-BOCCTaHOBUTENbHOM
peakuuun B pacteope. [pumepbl
MexaHn3M BO3HMKHOBEHMS ABOMHOMO 3NEKTPMYECKOro Crosi U cKayka NoTeHumMana Ha rpaHvue pasgena

45 MeTann-pacTeop aneKkTponuTa. PaBHOBECHbLIV 3NEKTPOAHbIM NoTeHumarn. YpaBHeHne HepHcTta. AHanms
ypaBHEHWS.

46 OneKTpoaBuXyLLas cuna ranbBaHN4eCcKoro anemMeHTa 1 paboTa ranbeBaHuyeckoro anemeHTta. Pacuér 3[C.

a7 CraHgapTHbI BOOOPOAHLIN anekTpod. BogopogHas wkana noTeHumnanos.




SﬂeKTpO,D,bI | poga (ycnosHoe obo3HaveHue, paBHOBECHasA aneKkTpoaHaa peakuusa, BbipaxeHne ana

48
noteHumana). Mpnmepsi.

Pag CTaHAaPTHbIX 3J1IEKTPOAHbIX NOTEHUNANOoB. SKCI'IepVIMeHTaJ'IbHOG onpepenexHne CtaHgapTHOro
49 noTeHyunana. Micnone3oBaHune CTaHAapTHbIX 3N1EKTPOAHbIX NOTEHUMaNnoB And onpeaerneHna HanpasieHusa
XUMUNYECKNX N SNTEKTPOXNMNYECKNX NMPOoL,eCCOB. anIMepbl.

50 |Kopposus meTannos. Buapbl koppoauun. SnekTpoxmmmudeckas Koppoaus. XruMudeckas kopposus. Mpumeps.

51 |[MeToabl 3aWwmTbl OT KOppo3uu. Mpumepsi.

3]'IeKTpOJ'IVI3 pacnnaBoB U BOOHbIX paCTBOPOB 3JIEKTPOJINTOB. MHepTHbIe N aKTUBHbIE 3NEKTPOoAbl. 3aKoHblI
ANEeKTpon3a

52

53 Akkymynsatopbl. KncnotHble v wenoyHble. JIntui-noxHele. MpuHuun paboTtel. MNpumMeHeHne Ha NpakTuke.

54 npaKTW—IeCKOG NnpuMEeHeHne arnekTponmsa. SJ'IeKTpOJ'IVITVI‘-IeCKOG padleMpOBaHme mMeTannos,
ranbBaHoNacTuka, 3N1eKTpoxmMmmnyeckaa nonmposka n ap.

5.2.2 TunoBble TeCTOBbIE 3a4aHUSA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpPUEeHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

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

5.3 MeToanyeckue maTepuansi, onpegensiowme npoueaypbl OLeHMBaHUSA 3HaHUIN, YyMeHUI, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpomMexyTo4HoM aTrecTaumm 1 Nnopsaaok NMUKBUAaLNM akagaeMnyeckomn
3a[10MKEHHOCTH

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

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHas X lMucbMeHHas X KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm nNo gUCUUNIIMHe

* Bo3amoxHocTb nonb3oBaTtbes [epuoanyeckon Tabnuuen anemeHtoB [O.M.MeHngeneeBa, cnpaBOYHbIMU
TabnuuammM pacTBOPMMOCTM, KOHCTAHT Auccoumaumm cnabbix 3MeKTponuToB, NPOWM3BEAEHWUA  PacTBOPUMOCTH,
CTaHOapTHbIX 3NEKTPOAHbIX MOTEHUManoB, CTaH4APTHBIX TEPMOANHAMUYECKMX BENTUYMH, KanbKynaTOPOM.

* Bpems Ha NOAroToBKy oTBeTa Ha 3a4€Te 45 MUHYT.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALMUOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YyebHas nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO [loa n3gaHusa | Ccbinka
6.1.1 OcHoBHas y4yebOHas nuTepaTtypa
Mpecc . A. OcHoBbl 06LLen XruMun Cankr-TeTepbypr: 2017 http://www.iprbooksh

XUMWN3OAT 0p.ru/67353.html

Bapkoeckui  E. B.,|O6was xumus MuHCK: BbilLoiiLLas http://www.iprbooksh
TkauyeB C. B., ' 2013 op.ru/35509.html

LuKona

MeTpyweHko J1. I

6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa

JI.N. Appgawesa, T.J1.|lMpaktukym no obwew xumun| M-Bo o6pasoBaHus u http://nizrp.narod.ru/
JlykaHuHa, N.C.|[TekcT]: y4eb. nocobue Haykn PO, BLUT3 2017 metod/kafobshineorg
MwuxannoBa cnerynTa. - CNe.: h/19.pdf

BWT3 CMNe6rynta

M.A.  PaguH, B.A.[Xumua. [Tekct] Y.1: yueb. http://nizrp.narod.ru/c

M-Bo ob6pasoBaHus n

Curaes nocobve aOns  CTyOeHTOB waykn PO, CMIGITYPH. — 2009 hemiradin.htm
HexummHeckix. Cr6.: CM6rTYPTI
cneumanbHocTen

T.N. NykanuHa [ v gp.] |O6bwas xumua [Tekct] Y.1. ;[ M-Bo o6pasosaHus u http://nizrp.narod.ru/o
y4ebHo-MeToanYecKoe Haykn P®, CM6Ir TYPII. — 2005 bshchen41.htm

nocobve Cro.: Criertyen




T.J1. TNykanuHa, T.T.|Xvmunyeckuin MUHUMYM. http://nizrp.narod.ru/

OB4MHHUKOBA Knacchl HeopraHn4ecknx metod/kafobshineorg
COeIHEHNI. CtpoeHne| M-Bo obpasoBaHus u h/2018_07_07_01.pd f
BewlecTBa. PactBopbl ( ans| Hayku PO, CM6ITYPI. — 2010

camocTosiTenbHOW  paboThbl Chno.: CrerTypen
ctygeHtoB) [Tekct]: y4yeb.

nocobue
N.C. Mwuxannosa [u[Xumus. MHameuagyarnbHble http://nizrp.narod.ru/
ap] 3agaHua gna ctygeHtos | M-80 06pasoBaHNs! 1 metod/kafobshineorg
Kypca HEXUIMAHECKIX) Laykn P®, CN6ITYPI. — 2013 h1.paf
crnewmanbHoOCcTeN [TekceT]: Ch6.: CA6-rTYPA
y4ebHo-MeToanYECKOE .
nocobue
MNpecc U. A. Xvmus CaHkT-MNeTepbypr: http://www.iprbooksh

HaumoHanbHbIn
MUHEeparnbHO-CbIPLEBOW
yHuBepcuTeT « OpHbIN»

2014 op.ru/71710.html

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(POPMALMOHHO-CNPABOYHbIX CUCTEM

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

OnekTpoHHas 6ubnuoteka BLUTO CIb NYMTL [AnekTpoHHbI 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 [OneKTpoHHbIN pecypc).
URL: https://www.scopus.com

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

6.3 NepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmHoOro oéecrnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OocyLleCcTBIIEHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

Ayautopus OcHalleHune
FleKuMOHHas MynbTumeauniiHoe obopyaoBaHue, cneunanmanpoBaHHas mebernb, Jocka
ayautopus
Habop nabGopaTopHbii Ans npoB-geHnst pabor no xumuum, pH/ HB — wmeTpbl, Bechl
5-211 nabopaTtopHble, TepmocTaTt, AUCTUNNATOP. Xumudeckas nabopartopusa kadegpbl ob6wien u

HEeopraHM4Yeckon XMMMU C HeoBXOoOMMBIMU peakTMBaMU U NabopaTopHbIM 0GOpYLOBaHVEM
(NpoBWpKK, NNaHLWETLl C HAGOPOM PEeaKkTUBOB, CTaHAAPTTUTPLI U NpoYee).




MpunoxeHune

MpunoxeHue

pabouyen nporpammbl AUCLUNINHBI XUMUNA

HaumeHogaHue Bucuunnum./

no HanpasneHunto nogrotoekn 13.03.01 TennosHepreTrka n TENNOTEXHNKA
HanmeHoBaHwue Ol (npodmng): MNMpombiwneHHas TennoaHepreTnka

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 3rieMeHTa 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 MOoJieKyIbl aMmMnaka Ha OCHOBE MeToda BalleHTHbIX CBS3EMN

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
coctasmn 90%.5

5 PaccunTanTte nameHeHue aHTanbNuu B peakuumn ropexHns ceposogopoga HaS(r.)+ 17202 = H20(k.) +

SO2(r.), ecnv n3BecTHO, YTO TeNNOTLl 0Opa3oBaHns (AH? 208 ) BewectB Anst H2S(r.), H20(x.) n SO2(r.)

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

6 Paccuutante nsmeHeHme csoboaHon aHeprum N'mbbca B peakuuun ropeHus ceposogopoaa HaS(r.)+
1%202 = H20(k.) + SO2(r.), ecnv U3BeCcTHO, YTO U3MeHeHnst ceoboaHom aHepruun MNmbcca obpasoBaHmus

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

k[x/monb, —300,2 k[x/monb. Onpeaennte BO3MOXHOCTbL CaMOMNPON3BOSNIbHOIO NpOTEKaHNS AaHHON
peakuun Npw CTaHOAPTHLIX YCIOBUSX.

7 Bbluncnuntb HayanbHble KOHLEHTpaLuuM MOMEKYNApHOro xnopa u okcvaa yrnepoga (I1), a Takke
KOHCTaHTy paBHOBECHUSI, €CNN paBHOBECHbIE KOoHUeHTpauumu: [Clz] = 0,3 monb/n; [CO] = 0,2 monb/n;
[COCI;] = 1,5 monb/n.

8 CKOMbKO MO Macce HYXXHO B35iTb €4KOro Kanu 1 Boabl, 4T00bl NpurotoButb 75 n 12%-Horo pacteopa ¢
nnoTHocThlo = 1,1 r/mn. OnpegennTe ero MonsIPHYH KOHLIEHTPaLMIO.
9 HanucaTb ypaBHEHMS rmaponunaa, KauecTBEHHO onpeaenuTs pH pactBopa 1 onpegenuts TN rmaponunsa

Ha npumepe conen ZnClz, K2SO3 u CrzSs.

10 | CocTaBbTe MOHHO-3MEKTPOHHbIE CXEMbl CNIEAYIOLLMX O.B.p.:
a) Nal + H2SOa(koHU.) — |2 + SO2 + Na2S04 + H20

6) K2Cr207 + NaCl + H2SO4 — Clz2 + Cr2(SOa4)3 + K2SO4 + Na2S0Oa4 + H20

11 Paccuutatse O[IC cTaHaapHOro MeAHoO-LMHKOBOIO rarnibBaHM4Yeckoro anemeHTa. CoctaBuTb CXemy
ranbBaHWYECKOro 3NeMeHTa, HanucaTth YpaBHEeHUs peaKkLUuii, NPOTEKaoLWMNX Ha KaToae 1 aHoae v
CyMMapHOe ypaBHeHWe 3TUX NPOoLIeCCoB.
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