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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: Co3aaHue LIENOCTHOW CTPYKTYPbl 3HAHMI MO TEOPETUYECKMM U NPaAKTUYECKUM OCHOBaM
obwen n HeopraHM4Yeckom XMMUWU, HEODXOOMMbIX O YCMELHOro OCBOEHWUS AOUCUMUMNINMH €CTECTBEHHOHAY4YHOro U
NpoeCcCnOHanbHOroO LIMKIOB.

1.2 3agaum AMCLUNIUHBI:

. M3yyeHne TeopeTnyeckux OCHOB HEOPraHWYECKOM XMMUKM (COCTaB, CTPOEHME U XMMMUYECKME CBOWNCTBA
NPOCTbIX OCHOBHbIX BELLECTB M XUMWYECKUX COEAUHEHUN, CBSA3b CTPOEHWSA BellecTBa C YCNOBUSMU MPOTEKaHWUS
XUMUYECKNX NpOLIECCOB. 3aKkoOHOMEpPHOCTH npoTeKaHnsi XUMUYECKNX NpOLIECCOB, Teopus pacTBOpOB,
OKUCIUTENbHO-BOCCTAHOBUTESbHbBIE MPEBpPALLEHNS).

. OBnageHne dyHOamMeHTanbHbLIMU NPUHLIMNAMU Y METOAAMM PELUEHUSI HAayYHO-TEXHUYECKMX 3aau

. dopMUpoBaHMEe HABLIKOB MO MPUMEHEHWUI0 TEOPETUYECKMX 3HaHUN Ans OObACHEHUs pe3ynbTaToB
XUMUYECKMX KCNEPUMEHTOB.

. dopMupoBaHmMe y CTYAEHTOB eCTeCTBEHHOHAYYHON KapTuUHbI Mupa.

. O3HakoMreHe CTYOEHTOB C UCTOPWEN M NOTVKOW PasBUTUS XUMUM N OCHOBHBIX €€ OTKPLITU.

1.3 TpeboBaHMA K NpegBapuUTeribHOW NMOArOTOBKEe OOy4aloLierocs:

MpenBaputenbHasa noAroToBka npeanonaraeT co3faHue OCHOBbI AMs (POPMUPOBaAHUS KOMMNETEHUUN, YKa3aHHbIX
B M. 2, NpY NU3YyYEHUN AUCLUMNIINH:

Matematuka

dusmnka
3kornorus
BBegeHne B TEXHONOMMIO nonurpacmMyeckoro 1 ynakoBOYHOIrO MPOM3BOACTBA

2 KOMNETEHLUWN OBYYAIOLWLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

OlNK-1: Cnoco6eH NpUMeHATb ecCTeCTBeHHOHaY4YHble U OO enHXXeHEePHble 3HaHUA, MeTOAbl MaTeMaTU4eCcKoro
aHanusa M MogenupoBaHusi B o6nactu npodeccuoHarnbHOM OesATeNbHOCTHU

3HaTb: OCHOBHbIE TEPMUHBLI U3 obwen un HeOpFaHI/NeCKOIZ XUMnn; TEeopeTndHeCckne OCHOBbl U €CTeCTBEHHOHAay4HYIo
CYLLHOCTb XMMNYECKNX I'IpeBpaLLl,eHVIIZ B TEXHOJ10M'M4YEeCKMX npotLieccax.

YMeTb: COCTaBnsATb XMMUYECKUE YpaBHEHWSl, XapaKTepUsylolMe CBOWCTBA 3MEMEHTOB U COEAMHEHUA Ha UX OCHOBE;
aHanvavpoBaTb CBOWCTBA MaTepuanos

BnapgeTb: MeTogammn pacuyeta KOHLEHTPauui B 3KCNEpUMEHTanNbHbIX UCCNEA0BaHMSAX HaBblkaMu paboTbl C XMMUYECKUMU
BelllecTBaMm, nabopaTopHON nocyaon n o6opyaoBaHMeM

OMNK-3: CnocoGeH NpoBoAUTb U3MepPeHUs, OOpabaTbiBaTb 3KCNEepPUMeHTaNbHble AaHHble, HAbNAaTb U
KOPPEKTUPOBaTb NapamMeTpbl TEXHONOrMYECKUX NpoLieccoB

3HaTb: XMMWYECKUE CBOWCTBA OCHOBHbLIX BELLUECTB U WX COEAWHEHWN; MPUMEHUMOCTb TeX WNM MHbIX BeLlecTB Ans
PasnNMYHbIX TEXHOMOIMYECKMX YCMOBUI UMW MPOLIECCOB; OCHOBbI TEXHUKM 6Ge3onacHocTV Mnpu paboTe C XUMUYECKUMMU
BelllecTBaMu

YmeTb: npuroTaeBiiMBaTb pPacTBOpPbl; pPacCHYUTbiBaTb KOHLUEHTpaunn BeLleCTB

BnageTtb: onbITOM NOnyyYeHUss 3KCNepuMeEHTarnbHbIX AaHHbIX U OLEHKM TOYHOCTU MU3MEPEeHWn, NOCTPOEHUS rpaduyecknx
3aBMCUMOCTEN, UCMOMb30BaHNSA CMPaBOYHON XMMUYECKOW NuTepaTypsbl




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. CTpoeHue BellecTBa

Tema 1. OcHoBHble 3akoHbl xumun. CTpoeHue aToma.
YpaBHeHue LpeneHrepa. lMoHsATME BOMHOBOW (hYHKUMW.
OHepreTuyeckme xapakTepmucTmku atoma.

JlabopaTtopHass pabota 1. OnpegeneHne 3KBMBANEHTHON 2 2 4
Maccbl MarHusi.

Tema 2. T[llepuogmyeckass cucrema anemeHtoB [.U.
MeHgeneeBa. [loHATME  AnMEKTPOOTPULATENBHOCTU U
CpOACTBA K QneKTpoHy. S-, p-, d-, f- anemeHThbI.
BaneHTHOCTM  9MEeMEHTOB  rNaBHbIX U MOBOYHbIX 2 3
noarpynn.

as.n

Tema 3. Xummnyeckas CBA3b. TeOpusi XMMUYECKMX CBSA3EN.
XvMunyeckaa cBsA3b WMOHHOrMO Tuna. KoBaneHTHas CBA3b.
[eomeTpuss MOMeKyn Mo MeTody BalneHTHbIX CBA3EN.
Mbpuaunsaums 3NEKTPOHHbIX opbutanen. MeTog
MONeKynsipHbIXx  opbutanen. CTpoeHne  OTAENbHbIX
MOMEKyn C KOBaneHTHOW CBA3bld. [eTepoaTOMHble
Monekynbel. KoopauHauuoHHble coeauHeHus.  Teopusi
KpuUCTannmyeckoro nons nuraHaos. Mony4yeHune 4 3 5
KOOPOWHALMOHHbIX COeUHEHNN. MpumeHeHne
KOOPOWHALMOHHBLIX COEOVHEHWA B pPasnuyHbiX 06racTsx 1
TEXHUKM.

JlabopaTopHas paboTta 2. KoopAanHaunoHHble
CO€MHEHNSA N NX CBONCTBA.

Pasgen 2. OcHoBHble 3aKOHOMEPHOCTN  XMMUYECKUX
npoweccos

Tema 4. Xumuuyeckas TepmoguHammka. OCHOBHble
3aKOHOMEPHOCTM  XMMWYECKUX MpPOLLECCOB. JHTanNbnus
XUMUYECKUX peakuuin. SHeprnst aktuBauun. 3akoH [ecca.
Pabota xumuyeckon peakuun. CtaHOapTHOE COCTOSIHUE.
CraHoapTHbIN noTeHuunan Mmbbca. Ycnosue
CaMonpPOu3BOIbHOIO NPOTEKAHNS XMMUYECKON peakLnu. 2 3 4
labopatopHass pabota 3. TennoBble  3ddekTbl
XUMUYECKUX peakLuni. 3103

Tema 5. Xumunyeckass knHetuka. KuHeTMKa XMMUYECKNX
peakuun. 3akoH pgencreylowmx  macc.  CkopocTb
XVMUYECKUX peakuun YpasHeHne AppeHuyca.

JlabopaTtopHas pabota 4. BnusHMe KOHUEHTpauuu 2 4 4
pearmpyoLmx BeLLecTB Ha CKOPOCTb peakuum.




Tema 6. Xumunmyeckoe paBHoOBecue. YyeHue O
paBHoBecun. KoHcTaHTa paBHOBecus.  3aBMCMMOCTb
KOHCTaHTbl paBHOBEeCUA OT TeMnepaTypbl.

JlabopaTtopHasa  pabota 5. BnusHue  pasnnyHbIX
(haKTOpPOB Ha COCTOSIHNE XUMMUYECKOrO paBHOBECUS.

Paszgen 3. Teopua pactsopoB

Tema 7. PactBopbl. [lpouecchl pactBopeHusi. O6uime
cBonctBa pactBopoB. 3akoHbl Paynsa. KoHueHTpauum
pacTBOpPOB.

JlabopaTtopHasi paboTta 6. [NpurotToBneHne pacTBopOB.
JlTabopaTopHas paboTta 7. Onpenenexve nx
KOHUEHTpaLuiA pacTBOpOB.

JlabopaTopHasa pabGota 8. OnpepgeneHue 3HTanNbMuu
pacTBOpPEHNS BELLECTB.

JlabopaTopHaa pabota 9. OnpegeneHve Temnepatypbl
3amMep3aHnsi pacTBOPUTENS U pacTeopa.

Tema 8. OnekTtponutuyeckass auccouunaumns. KncnoTHo-
OCHOBHble B3auMogencTeusi. [uccoumaums KUACNOT U
ocHoBaHu. OnpeaeneHne cunbl KUCAOT Mo X dopmyre.
KoHcTtaHTa aguccoumnaummn. M30TOHMYECKMA KO PULMEHT.
CunbHble  3nekTponuTbl.  AKTUBHOCTb,  KO3(hduMLMeHT
aKTUBHOCTW.

JlTabopaTopHas paboTta 10.  OcHoBHblE  Knacchl
HEeOpraHM4Yecknx COeAMHEHUA: KUCHOTbl W  OCHOBaHMS.
M3yyeHne KUCNOTHOCTM cpeabl MX pacTBOPOB.
JlabopatopHas pabota 11. OnpepgeneHve KaxyLiencs
cTeneHn anccoumalmm CUnbHbIX 3MEKTPONNTOB.

10

Tema 9. Cnabble anekTponuTbl. 3akoH pas3baBneHus
OcTtBanbaa. CteneHb auccoumaumm. MoHHoe
npou3eegeHne BoObl.

JlTabopaTopHaa paborta 12. Peakuun wnoHHoro obmeHa c
obpasoBaHuem cnaboro anekTponura.

JlabopaTopHas paboTta 13. W3syyeHMe  MOHHOrO
paBHOBECUSI B pacTBopax cnabbix KMcnot

Tema 10. lMNpounsseaeHne pacTBOPUMOCTH.
MpownsseneHue pacTBOPMMOCTM!. MpumeHeHne
KOHCTa@HTbl ~paBHOBECWUs ANs  aHanmMsa  XMMUYECKMX
paBHOBECUI Ha MPUMEPE MOHHBIX PeakLUni.

JlabopaTtopHasi pabota 14. Peakumm moHHOro obmeHa C
o6pa3oBaHNMeM ManopacTBOPUMOrO 3reKTponuTa.

Tema 11. Conun. NoHHble ypaBHeHus. Tnaponns. CteneHb
rMoponm3a, KOHCTaHTa rmaponunsa.
JlTabopaTtopHas pabota. 15. M'mgponus conen.

Tema 12. OCHOBHblE CBEAEHUSI O TEOPUM COSIbBOCUCTEM.
ConbBarauus.

NK,3,TA3




Pasnen 4. OKncnNUTENbHO-BOCCTAHOBUTEMBHbIE

npespaLleHns

Tema 13. Tunbl  OKUCNUTENBHO-BOCCTAHOBUTESIbHBLIX
peakuui. MexmonekynspHoe OKuCreHue-
BOCCTaHOBMEHUe, BHYTPMMONEKYNSpHOE OKuCreHue-
BOCCTaHOBMEHMe, ONCNponopLMOHMpPOBaHMe,
KOHMPOMNOPLMOHMPOBAHME.

JlabopaTopHaa pabota 16. Peakuum B3auMOAENCTBUSA
MeTarnrmnoB U HEMETanMoB C KNCNOTaMu U LLienoYyamu.
JlTabopaTtopHas paboTta 17. OkucnutensHo-
BOCCTaHOBUTENbHAsA ABONCTBEHHOCTb COEANHEHWU.

Tema 14. MeToabl pacCTaHOBKM KO3 ULMEHTOB.
OneKTpoHHbIN 6anaHc. MeTon nonypeakumi.

n,as

Utoro B cemecTpe (Ha kypce ans 3A0)

51

59

KoHcynbTaumm u npoMexyTouHas attectaums (k3ameH)

33,5

Pasgen 5. OnekTpoxuMmuyeckme npouecchbl

Tema 15. TanbBaHuyeckun anemeHT. CTaHOapTHLIN
BOOOPOAHbIA  aneKTpoa,. OneKTpoaHbIN  noTeHuuMarn.
PaboTa ranbBaHNYeCcKOro aremeHTa.
JlTabopaTopHaa pabota. 1. Onpegenenne 3neKTPOAHOro
noteHunana c pasHom KOHUEeHTpaumen
noTeHLmManonpesensiowmx NOHOB.

Tema 16. [MoHATME BMEKTPOXMMMYECKOro noTeHumana.
YpaBHeHne HepHcTa.

JlTabopaTopHaa pabota 2. OnpegeneHne noTeHUManoB
OKUCINUTENbHO-BOCCTAHOBUTESbHBIX CUCTEM.

Tema 17. OnpegeneHne HanpasreHUs OKUCIUTENbHO-
BOCCTaHOBUTENLHOMO npouecca.

JlabopatopHass pabota 3. OnpegeneHwe HarnpaeneHusi
OKMUCNUTENbHO-BOCCTAHOBUTENBHOWN peakumm,
npoTekaLen B ranibBaHNYECKOM 3fIEMEHTE.

Tema 18. OnekTponus. 3neKkTponu3 pacTBOpOB U
pacnnaesoB conen. [lpaBuna BOCCTAHOBNEHUA Ha KaTtoae
N OKUCIEHNS Ha aHoZe.

JlabopaTtopHasi paboTa 4. SnekTponms.

Tema 19. DneKTpOXMMUYECKME MPOLIECCHI B TEXHUKE.
3awuTHble nokpbiTMsA. lMpoTekTopHasa 3awmTta. AHOOHOE
oKcngnpoBaHue. Xumudeckue MCTOYHUKN TOKa.
Bbinnaeka antomMuHus.

JlabopaTtopHaa  pabotra 5. Xumuyeckne  meToabl
06paboTkM NOBEPXHOCTN METanmoBs.

03,3,K

Pasgen 6. CBolicTBa HeOpraHN4YeCckux CoOeaANHEHU

A3.1.T,P




Tema 20. O6wan xapaKTepucTuka S51EMEHTOB [faBHbIX
noarpynn U UX COeAMHEHUA. S — 3NIEMEHTbI. dnemeHTsl |,
Il — rmaBHbIX noarpynn.

JlabopaTtopHaa pabota 6. CBonctBa LWEMNOYHbLIX U
LLIeNIOYHO3EMETbHBIX METasoB U X COEANHEHWIA.

Tema 21. anoreHbl N Ux coeguHEHUS.

JlabopaTopHasas pabota 7. CBOWCTBa ranoreHoB U
ranoreHoBOAOPOAHbIX COEANHEHWIA.

JlabopaTtopHass pabota 8. CBOWCTBA KUCMOPOLHbIX
CO€aMHEHNN ranoreHos.

JlabopaTtopHasa pabota 9. KoHTponbHas 3agada no
KayeCTBEHHOMY OnpegenieHnto ranoreHNgHbIX WOHOB B
pacTBopax.

Tema 22. OnemeHTbl MOArPYynnbl KuAcnopoda W uX
Ba)KHENLLNEe COeJNHEHUS.

JlTabopaTopHaa pabota 10. Kucnopoa. O3oH. [Mepokcug
Bogopoaa.

JlTabopaTopHaa pabota 11. Cepa - NpocTOe BELLECTBO.
CaomncTBa cepoBogopoga v Cynbunaos.

JlabopaTtopHasa pabota 12. CBoncTBa CEPHOM KUCNOTbI U

cynbdaTos.
JlabopatopHas pabota 13. KoHTponbHasi 3agada no
KayeCTBEHHOMY onpeaeneHnto cepocofepKaLlmx

aHMOHOB B pacTBoOpax.

Tema 23. SnemeHTbl NOArPynnbl asoTa M UX BaxHenme
coeauHeHus.

JlabopaTtopHas paboTa 14. AMMUaK 1 Conm aMmMOHUS.
JlabopatopHass pabota 15. CpBoiicTBa asoTUCTON U
A30THOM KMCNOT. HUTPUTLI N HUTpaTBI.

JTabopaTtopHasi pabota 16. Pocchop M ero KnMcnopogHble
COeauHeHUs.

JlTabopatopHasa pabota 17. CypbMa 1 BUCMYT.

Tema 24. OcobeHHOCTU CTpPOeHWs yrrnepoga, ero
mMogudmkaumm, npuMpoaHble COEAMHEHUs, TeXHUYeckue
NPOAYKTHI.

JlabopatopHass pabota 18. CsorctBa U mnonyyeHue
avnokcuaa yrnepoga. KapboHatsl 1 rugpokapboHaTbl.

Tema 25. KpemHui, ero coeguHeHus, MpuUpoAHble U
NCKYCCTBEHHbIE CUNUKaThbI.

JlabopaTtopHaa pabota 19. KpemHumeBass kucnota u
cUnuKaTbl.

Tema 26. Onementbl Il — IV rnaBHbIX noarpynn, ux
XMMUYECKME CBONCTBA U BaXHeNLLNe CoeqUHEHNS.
JTabopaTopHas pabota 20. OnoBo n cBMHeL,.
JTabopaTopHas paboTta 21. ANIOMUHUIA.

JTabopaTopHas pabota 22. Bop.




Tema 27. d -

JlTabopaTopHas
cemelicTBa Xernesa.

labopatopHasi pabota 24. CpeoicrtBa xpoma W €ero

3MIEMEHTHI,
0CODOEHHOCTU, BaXHeWlne xumMmdeckme coeauHenus. Fe,
Co, Ni, Cr, Mn — cBoIACTBa U XUMMUYECKNE COEOMNHEHMSI.

paboTta

obwasa xapakTtepucTtuka,

23. CsonctBa coeguHeHumn

COeINHEHWNI. 4 7 5
JlabopaTtopHasi pabota 25. CBoicTBa MapraHua U ero
COEeVHEHNN.
JlabopaTopHas pabota 26. CeowctBa Meaun W ee
COE€VHEHNN.
Utoro B cemecTpe (Ha kypce ans 3A0) 34 34 40
KoHcynbTauumn n npoMexyToyHasa attectaums (Ok3ameH) 2,5 33,5
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 158 166

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eGHbIM NiiaHoM He NpeayCMOTPEHO

5. ONTUCAHUE NOKA3ATEJNEW, KPUTEPUEB, CUCTEMbI U CPEOCTB OLIEHUBAHUSA PE3YJNILTATOB

5.1 Nokaszatenun oueHUBaHNA

OBYYEHUA

Kog komneTeHummn

MokasaTtenu oueHNBaHUS pe3ynbTaToB 0byYeHus

1. Na3naraet 6a3oBble XMMWYECKME 3AKOHbI U MMeeT npeactaBneHne o0 XMMMUYecKnx

SABMEHUSX.
OrK-1 2. [lemoHCTpUpyeT npuMeHeHne 6a30BbIX XMMNYECKUX 3aKOHOB K PeLLEeHUIo 3aaay.
3. YmeeT cBs3aTb CTpoeHMe BellecTBa C XMMWYECKMMU CBOWCTBAMW aTOMOB W
MOINEKyn, a Takke C XMMUYECKUMUN CBONCTBAMM Pa3NUYHbIX COEANHEHNI.
1. lNoHMMaeT cBSA3b CTPOEHMSI aTOMa C NPUPOLONA XMMNYECKOWN CBS3N.
2. Wcnonb3dyeT TeopeTUYecKne 3HaHUA MO XUMUKM ONA  pelleHns NpakTU4ecKux
3ajau.
OrK-3 3. MoxeT onpefenqtb xapaktep cpegbl Y BO3MOXHOCTb MNPOTEKAHUS XUMMUYECKUX

AaHHbIMW.

peaKLI,VIVI npu 3agdaHHbIX TepMogWHaMWUYEeCKUX YCIOoBUAX, MOJIb3yACb ChnpaBOYHbIMU

4. YMeeT nosb3oBaTbCs No0bIMU BUAAMN MHGOOPMALNOHHBIX MICTOYHUKOB.

5.2 Cucrema n Kputepum oLeHUBaHUA

Lllkana oueHnBaHua

KpuTtepuu oueHnBaHusa chopMnpPOBaHHOCTU KOMNETEHLMI

YcTHOe cobecenoBaHme

MucbmeHHasn paboTa

5 (oTnn4Ho)

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

cBOOOOHO OPUEHTUPYETCA B OCHOBHbIX
MOHATUAX, TEepMUHAX W onpeaeneHunsx
npy OTBETE; YCBOWI OCHOBHYIO W 3HAKOM C
OOMOMHUTENbLHOW  NUTepaTypon;  MOXeT
00BbACHUTL B3aMMOCBSI3b OCHOBHbIX
XUMUYECKMX 3aKOHOB W WX 3HadYeHwe Ongd
nocnegytoLlen npoceccnoHanbHom
OEeATenbHOCTW; MposIBNsieT  TBOPYECKue
CMNOCOBHOCTM M LUMPOKYH 3pyauumio B
ncnonb3oBaHuKn yyebHoro maTepuana.

O6yvarowmncs  geMoHcTpupyeT
NMOHMMaHWe  YCNoBUSA  3ajayu, BrnageHue
HaBblkamMy €ero aHanu3a, Bblbopa HYXHbIX
3aKOHOB WM hOpMyn ANS ee pelueHus, 3HaHue
pa3mMepHOCTEN XUMMUYECKUX BEMNUYUH. YMmeeT
NPMMEHATb  MatemaTMyeckuin annapaTt Ans
peanusaumu nnaxa peLleHuns 3agaun.
Monyynn npaBuUNbHBLIA OTBET U MOXET €ro

VHTEpPNpeTMpOoBaTh.

npasuiibHoe

4 (xopoLuo)

O6yyvaromnca nokasblBaeT [OCTaTOYHbIN
YPOBEHb 3HAHUA OCHOBHbIX XUMMWYECKUX
3aKOHOB, OPMWEHTUPYETCS B  OCHOBHbIX
MOHSATUAX W OMpPedeneHusix;  YCBown
OCHOBHY0 nuTepartypy; fgonyckaeT
He3HauuTenbHble NOrpeLLIHOCTH npu
OTBETAX Ha BOMPOCHI 3K3aMEHALMOHHOIO
6uneta W  [OMONHWTENbHbIE  BOMPOCHI

O6yyvaromncs OeMOHCTpUpYyeT LOOCTaTovyHoe
NoOHNMaHune ycnosusa 3a4aun, BnageHune
HaBblkaMW ero aHanusa, Bbl6opa HYXHbIX
3aKOHOB U d)OpMyﬂ ana ee pelweHud, 3HaHue
pasmepHocTen XUMWNYECKUX BEITNYVH.
JlonyckaeT He3HauMTenbHble MOrPeLHOCTU Mpu
NMPUMEeHeEHNn MaTtemMaTudyecKkoro annaparta Aand
peanunsauunn nnaHa pelieHnda 3agavn.




I'Ionyqvm npanmbeM OTBET, HO UCNbITbIBAET

npenogasaTens. g
3aTpyaHEHWs C ero nHTepnpeTauuen.

Ob6yvatowwmncs nokasbiBaeT 3HaHUA

y4yebGHOro MaTepmana B MWHUMasbHOM

obbewme; MOXeT cchopmynupoaTth | Obyyalowmnca BHUKAET B CMbICNT  YCIoBUS

3aKOHbl XMMUW, MOHATUS W OMpederneHuvs, | 3agayn, NoOHMMAaeT MnaH ee peLleHnsi, OAHaKo,

HO npu 3ToMm, pgonyckas 6omnbloe | HE MOXeT B TMNOMHOW Mepe C MOMOLLbHO
3 (yRoBneTBOpPUTENBLHO) :

KONMUYECTBO HenpuHUMNManbHbIX OWnOOK; | MaTemMaTnyeckoro annapaTa peanusoBaTb ee

3HaKOM C  OCHOBHOW  NWUTepaTypow; | pewleHne. 3HaeT pas3MepHOCTM XUMUYECKUX

JOMNyCKaeT  CyleCTBEHHble OWMWOKM B | BENUYUH.

OTBEeTE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
nx noa pykoBoACTBOM npenoaasarens.

2
(HeynoBneTBOPUTENBHO)

O6yvawmnca He WMMeeT [OCTaTO4YHOro
YPOBHS1 3HAHWUS OUCLMMIUHBI, He MOXeT
chopMynMpoBaTb  OCHOBHblE  3AKOHbI
XMMUU; NIIOXO OPUEHTUPYETCSH B OCHOBHbIX
MOHATUSX U ONpeAeneHusx; NpakTU4ecku
He 3HaKkoM C OCHOBHOW NUTepaTypou;
JOMyckaeT npu OTBETE Ha 3K3aMeHe
CyLLeCTBEHHble OWnbKkM U He MOoXeT
YCTPaHUTb WX [axe MNof PYKOBOACTBOM
npenopasaTens.

MonbiTka chUCbIBaHWS,  WUCMOSb30BaHMS
HepaspeLUeHHbIX TEXHUYECKUX YCTPOWCTB
WM NONb30BaHWe MOACKAa3KOM  Apyroro
Yyerno.eka.

OOGyyvarommnca He MOXET MNpoaHanM3npoBaTb
ycrnoBue 3ajayn, HameTuUTb NnaH ee peLlueHus
nnoxo opueHTUpyeTcs B XUMUYECKNX
BEMWUMHAX, He BnageeTr MaTemMaTU4eckum
annapaTtom. [lpeactaBneHne 4yxom paboThl,
OTKa3 OT BbIMNONHEHUS 3a4aHuns

5.3 TunoBble KOHTPOJIbHbI€ 3aAaHnA n/vnn nHble mMaTtepuanbl, UCnomb3yeMbie ONnA OUeHKN pe3yrbTaToB

obyuyeHus

5.3.1 TunoBble KOHTPOSbHbIe BONPOCHI

Ne n/n

dopMynunpoBKN BONPOCOB

Cemectp 1

[N

Teopusa rmbpuansauun. Bugbl rmbpugmnsaumm. Cessb reoMeTpum Monekyn ¢ Tunom rudpuamsauun. MNMpumepsl
MOJIEKYN C Pa3nUYHbIMKU TUNaMK rMoépugnsauum.

MoHHas cBsasb. 06u.|,a;| XapaKkTepuctuka. O6nacTtb NPpUMEHEeHU4. I'Ipmmepbl BeLlecTB C MOHHbIM TUMOM CBA3N.

MeTannuueckas ceasb. Obwas XapaKkTepucTtuka. 30HHad Teopua KpucrtanioB

B WIN

BogopoaHas cesasb. ObLas xapaktepuctuka. BnusHne BogopogHon CBA3N Ha CBOMCTBA BELLECTB.
MexmonekynspHas u BHyTpMMOneKynspHasa BogopoaHas cBsasb. [Npumepbi.

MexmMoneKynsipHble B3anmogencTaus (cunsl BaH-gep-Baanbca). O6was xapakrepuctuka. Buael. BnusiHne
Ha CBOMCTBA BeLLecTB. ArperaTHoe COCTOsIHME. TUMbl KPUCTaNIMYECKON peLleTKu.

I'Ipep,meT 1 3agayun xmmuun. BellecTtso u none — aese (bOprI CyLleCTBOBaHUA MaTepun. dusnyeckme un
XUMU4YecKkmne aBneHud.

OCHOBHbI€ 3aKOHbI 1 MOHATUSE XUMUN: 3aKOHbI COXPaHEHWsI MacChbl M 3HEPIrnK, 3aKOH MOCTOSIHCTBA COCTaBa U
3aKOH KpaTHbIX OTHOLIEeHUN (GepTonnuapbl U anbToHMAbI), 3aKOH 06 bEMHbBIX OTHOLLEHUI 1 3akoH ABOrazpo.
Monb, KONNM4YecTBO BeLLleCTBa.

3aKoH 3KBMBaNeHTOB. DKBMBAsEHT U 3KBMBASIEHTHAA Macca af1eMeHTa, MPOCTOro U CNoXHoro BeulecTea B
OOMEHHbIX U OKUCNUTENbHO-BOCCTAHOBUTENBHbIX peakunax.

Knaccbl HeopraHn4ecknx coeanHeHnn Ha npumepe conen. CpegHue, Kucnble, OCHOBHble. CBOWCTBA,
npumMepbl peakuui, rpadudeckne opmynbl

10

MpeameT XMMUYECKon TEPMOANHAMUKMA U Lienn ee usydeHust. NepBoe Havano TepMogmHaMmkm. GyHKLMK
COCTOSIHUS U (DYHKLMK npoLiecca.

11

BHYTPEHHAst SHEPIusi 1 ee U3MEHEHNE B XMMUYECKOW peakuumn. Tennosble 3deKTbl B M30XOPHOM U
n3obapHoM npoueccax. MoHaTe aHTansbnuu. Buapsl sHTansnmu. MoHATME 0 3K30- 1 9HA0TEePMUYECKUX
npoLeccax.

12

3akoH Necca. CneacTeus 13 3akoHa 'ecca. TepMoxMMmnyeckne ypaBHeHust. PacueT TennoBbix 3deKToB
XMMUYECKNX peakuui ¢ MCnonb3oBaHMeM CTaHAApTHOW aHTanbnuu obpasoBaHus BellecTsa. [Mpumepsl
pacyeToB.

13

BTopoe Hayano TepmogmMHamMukn. SHTponusi. MUKpo- 1 MakpoCOCTOSIHUS CUCTEMBI. TepMogMHaMuyeckas
BEPOSITHOCTb CUCTEMbI. PacyeT namMeHeHus1 SHTpONUM ANs XMMUdYeckon peakuum. MNpuBecty npumepsl
pacuyeToB

14

HanpaBneHue xmumumyeckoro npotecca. Xapakrep nameHeHusa aHeprium M'mbbca kak Kputepuin
TepMOAMHAMNYECKON BO3MOXHOCTU CaMOMNPOM3BOIIbHOMO NpoLiecca (MM HEBO3MOXHOCTK). [NpuBecTn
NpUMepbI pacyeToB.




MpeaomeT XMMUYECKON KUHETUKM U LLenn ee n3yyeHusl. CKopoCTb XMMUYECKON peakuun (CPeaHsIs U UCTUHHaS).

15 3aKoH OeNCTBYOLMX MAacC — OCHOBHOW MOCTYAT XMMUYECKON KUHETUKN. PUINYECKUI CMbICIT KOHCTaHTbI
CKOpOCTH.

16 BnusaHne TemnepaTtypbl Ha CKOpOCTbVXI/IMI/ILIeCKOVI peakuumu. Mpasuno BaHTt-INodda. YpasHeHne AppeHuyca.
OHeprus aktnBaummn. E€ dusnyeckun cmbicn. Cnocodbl akTMBaLMU MOMEKYTT.

17 KoHcTaHTa paBHOBeCKst XMMnyeckon peakuun. E€ doumsnveckmin cmbicn. Salail/ICI/IMOCTb KOHCTaHTbI paBHOBECKA
OT Temnepatypbl. CBA3b KOHCTaHTbI PaBHOBECUSA C M3MEHEHMEM cBOOOHOM aHeprm nbo6ca. PacyéTsl.

18 OMOreHHbIe 1 reTeporeHHbIe XMMUYECKNE peakunn. BelipaxeHnst 4nst KOHCTaHTbl paBHOBECKS.

19 MpuHuun Je-Watenee. BnusHne nameHeHnst KOHUEHTpaUmMm1, AaBrneHns 1 TeMnepaTypbl Ha CABUT
XMMUYECKOro paBHoBecwust. Mpumepsi.

20 PacTteopbl. Bugbl pacteopoB. XXugkne pacteopsl. [poLecc pacTBOpeHUsi C TOUKK 3peHUSt TEPMOANHAMUKN.
BogHble 1 HEBOAHLIE paCcTBOPbI
KonnuraTteHble CBOWCTBa pacTBOPOB HEINEKTPOIIUTOB M AMEKTPONUTOB (4aBneHne HacCbILLEHHOro napa Hazg

21 pacTBOPOM, OCMOTMYECKOE AaBMEHNE, MOHWXKEHNE TeMnepaTypbl 3amep3aHuns 1 NOoBbILEHNE TeMnepaTypbl
KMMEHNs pacTBOPOB).

29 KOHI/IHeCTBeHI:IaFI XapaKkTepucTMKa cocTaBa pacTBopa — KOHUEeHTpaums. Pusnyeckuin cmbicrn. Buabl
KOHLeHTpauuii. Bsaumocssse mexay Humn. Obnactu UCrnonb30BaHus.
Cnabble anektponuTbl. CTeneHb guccoumanmm n KOHCTaHTa auccoumnaumm Kouce. — xapaktepuctukm cnaboro

23 anektponuTa. PacyeT ctenenn auccoumaumnmn n Kguce ns namepeHnin anektponposogHoctu. Ux dmsmndeckmin
CMbICH.

24 KnucnoTbl, Conun, OCHOBaHUS C TOMKU 3pEHNS TEOPUN 3NEKTPONMTUYECKon amccoumaumm. Obume ceocTaa.
YpaBHeHUs guccoumanmmn B BOOHbIX pacTBOpax.

25 MoHHoe nponsseaeHne Boabl. Ero ¢omsmyeckun cmbicn. Boeopomuﬂ nokasatene pH. U rmapokcunbHbIn
nokasatenb pOH. PacyeTt pH ona anekTponntoB pasnuyHon cummeTpun. MNpumepsl

26 CunbHble anekTponuThbl. MNoHATNE 006 akTMBHOCTW pacTBopa anekTponuTa. Pusnmdeckmii CMbICh
KoadcpmumeHTa akTMBHOCTU. MprMMepbl pacyeTa akTUBHOCTU

27 M'maponna. CTeneHb N KOHCTaHTa rMaponunsa. BrnvsiHne pasnuyHbiX (hakTOpPOB Ha paBHOBECKE npoLecca
rmgponusa. MNpumepsl

28 FeTeporeHHbu::‘ paBHOBECUS B pacTBOpax 3nekTponuToB. MNpounsseneHne pactBopnumocTtun. Pacyér
KOHLEHTpaLMiA MOHOB B HaCbILLEHHbLIX pacTBOpax MasniopacTBOPUMbIX 3/1EKTPOSTUTOB

o9 Onpe,qeineHme OKI/ICJ'IVITeJ'IbHO:BOCCTaHOBI/ITeJ'IbHOl7I peakummn. Tunbl OKUCIUTENBHO-BOCCTAHOBUTENbHbIX
peakuuii. CpaBHeHNE NOHATUIA "cTeneHb okUcneHmsa" 1 "BaneHTHoCTb"

30 OCHOBHbIE OKUCMMTENW M BOCCTAHOBUTENN. [pyMepbl peakL i ¢ NX y4acTUeEM.

31 HewncTtBre KNCcnoT u werno4ern Ha meTtannbl. OCHOBHble 0COBEHHOCTHN

30 MeToa 3NeKTPOHHO-UOHHBIX Nonypeakuuii. [NpaBuna ypaBHUBaHUS OKUCIINTENBHO-BOCCTaHOBUTENBbHON
peakuumn B pacteope. Npumepbl

33 XNMUYECKMI anemMeHT. Tunbl knaccndmkaumm XMmMn4eckmx anemeHToB. CTpyKTypHas opraHnsauus BellecTBa.

34 AtomucTmyeckast Teopusi. CTaHOBNEHNE COBPEMEHHOM TEOPUN CTPOEHMS aTtoMa (Teopumn JanbToHa, TOMCOHa,
Pesepdopaa)

35 CTtpoeHune atoma Bogopogaa no H.Bopy. MNMoctynatel Bopa. HegocTtatku Teopum.

36 KOpﬂyCKyﬂﬂpHO-BOﬂl—PBOVI Ryasnu3am 3MeKTpOoHa. Wpen MNnaxka, ge bponns, ypasHeHwne LpeaunHrepa,
NpUHUMN HeonpeaenéHHocTu enseHbepra.
CoBpeMeHHble NpeacTaBrneHnst 0 CTpoeHnn atoma. KBaHToOBO-MexaHn4yeckas Modernb CTPOeHUs atoma.

37 MoHATne anekTpoHHOro obnaka. KeaHToBble uncna. MNMpaBuna 3anonHeHs aTOMHbIX opbuTanen
3NEKTPOHAMMW: MPUHLMN MUHUMYMA 3HEepruKn, npasunno XyHaa, npasuno Knevkosckoro, npuHumn Maynu.

38 Mepunoanyeckuin 3akoH 1 Nepuogmyeckasi cuctema xummdecknx anementos [.M.Mengeneesa.
Mepuroamnyeckas Tabnuua kak rpacdmyeckoe npeacTtaBneHne Nepnoanyeckoro 3akoHa ar1eMeEHTOB.

39 MeTtannbl. O0LWwas xapakTepucTuika.

40 s- 1 p-meTannbl. Obwas xapakTepucTmka

41 d-meTannbl obLLasa xapakTepucTuka.
MeToa monekynsipHbix opouTanen. OCHOBHbIE MONoXeHus. [locTonHCTBa U HegocTaTkn. ObnacTb

42 npumeHeHus. Vicnone3osaHme MMO npu onvcaHny AByXaTOMHbIX reTEPO- U FTOMOATOMHbIX [ABYXaTOMHbIX
Monekysn. Npumepobl.

43 KOBaJ'IeHTl-IaH nonsapHas 1 HenonsipHas cBA3b. MexaHnaMbl 06pa3oBaHWsA (OOHOPHO-aKLENTOPHbIN U
0OMEHHbIN).

44 MeToa BaneHTHbIX ceBsA3en. OCHOBHbIE TONOXEeHMS!. HocTonHcTBa 1 HegoctaTkn. ObnacTb NPUMEHEHNS.
Lpyrve Teopun onmcaHus KOBarieHTHON CBS3U.

Cemectp 2

MexaHn3M BO3HMKHOBEHUS ABOMHOMO 3N1IEKTPUYECKOrO CIosi U cKayka NoTeHumana Ha rpaHuue pasgena

45 MeTann-pacTBop aNeKTponmTa. PaBHOBECHbIN SNEKTPOAHbIV NOTeHUMan. YpaBHeHne HepHcTa. AHanua
ypaBHEHUS.

46 OnekTpoaBuKyLLas cuna ranbBaHN4YecKoro anemeHTa n pabota ransBaHuyeckoro anemeHta. Pacuét 3C.

47 CtaHgapTHbIM BoOAopOAHbIN anekTpod. BoaopoaHas wkana noTeHunanos.




OnekTpoasb! | poga (ycnoBHoe o603HayYeHMe, paBHOBECHAs 9MNeKTpoaHas peakumsl, BbpaXeHue ans

48
noteHuuana). Npumepsbl.
Pag ctaHgapTHBIX 3NEKTPOAHbIX MOTEHUManoB. JKCnepuMeHTanbHoe onpeaeneHve ctTaHaapTHOro

49 noteHumana. Micnonb3oBaHne CcTaH4apTHLIX 3MEKTPOAHbIX NOTEHUMANOoB ANst onpeaeneHns HanpaeneHus
XUMUNYECKMX U SMEKTPOXUMUNYECKMX NpoLLeccoB. [Npumepsl.

50 Koppo3aus metannos. Bugbl koppo3uun. 3nekTpoxummuydeckas Kopposus. Xumudeckasi kopposusi. [Npumepsi.

51 MeToabl 3awWwmThl OT KOppo3un. MNprumepsl.

50 OneKTpon13 pacnnaBoB U BOOHbLIX PACTBOPOB 3NIEKTPONMTOB. VIHEPTHBIE U aKTUBHbIE 3NEKTPOLAbI. 3aKOHbI
anekTponuaa

53 AkkyMynaTopbl. KNCNOTHbIE U WenoyHble. JIMTUR-MoHHbIe. MNpuHumMn paboTel. MpuMeHeHne Ha NpakTuke.

54 MpakTnueckoe NpMMeHeHne aneKkTponusa. ANeKTponMTnyeckoe paouHMpoBaHe MeTarros,
ranbBaHonnacTuka, anekTpoxmmMuyeckasi NonmMpoBska 1 ap.

55 XUMUYeckuin anemMeHT 1 NpocToe BelecTBO. ANMNoTponHble Moaudukaumm.

56 XumMunyeckasi CBSI3b U B3aMMOAENCTBUA B MPOCTbIX BELLECTBAX: KOBaNeHTHasa HenonspHas, metannuyeckas,
BaH-[ep-BaarnbCOBbl CUIbI.

57 O6LUMe NPUHUMMBI MONYyYEeHUs NPOCTLIX BELLECTB.

58 Yto Takoe GuHapHble coegmHeHus. Knaccugpukaumst GUHapHbIX COeOUHEHWA.

59 KucnopopgHble 6uHapHble coeanHeHus.

60 BogopoaHblie GMHapHble coeguHEeHNS.

61 Yto Ha3bIBAGTCS MHOTO3MIEMEHTHbLIM COEAMHEHMEM. ijmu,mnu KnafzcmchKaumm MHOIO3NEMEHTHbIX
coeguHeHun. Knaccel MHOroaneMeHTHbIX coemHeHun. ObLme cBoncTBa.
OO6Laa xapaKTepncTMKa SNEMEHTOB MaBHbIX NOATPYNN U UX coeanHeHui. lNepuoanyeckoe nameHeHve

62 KMCNOTHO-OCHOBHbIX U OKUCIIUTENbHO-BOCCTAHOBUTENBHBIX CBONCTB 1 TEPMUYECKON YCTOMUYNMBOCTYU
OLHOTUMHBLIX COEANHEHUIA.

63 Bogopoga. CtpoeHue. Npon3BoacTso BOAOPOAA, BOOOPOAHAS SHEPreTnka: COBPEMEHHOE COCTOSTHUE U
nepcnektusbl. [Mapnasbl.

64 Boga n nepokcug Bogopoaa. CtpoeHue, ceovictea. CXxoACTBO M pasnunyus.

65 Metannbl IAun 1A rpynn. CTpoeHue aToMOB 1 NPOCTbIX BellecTs. [MonyyeHue n cBorcTea. O6Lwme
3aKOHOMEpPHOCTU B CBOWCTBAax U ocobeHHocTu. [pumMeHeHme.
O6Lwasn xapaktepuctmka anemeHToB VIl A rpynnbl: 9neKTpoHHOE CTpoeHMe, YCTONYMBbBIE CTEMEHU OKUCIIEHUS,

66 aTOMHble pagnycbl, NOTEHUMarnbl MOHN3aUUN, CoOAep)KaHne B 3eMHOW kope. 3aKOHOMEPHOCTU B U3MEHEHMUU
CBOWCTB 1 0COGEHHOCTH.

67 Bo,quong|e COeaUHEHUS rarnoreHoB: Nony4yeHne, CTpPOeHne, CBOMCTBa. 3aKOHOMEPHOCTU B U3MEHEHMWM
cBONCTB 1 0cobeHHoCTU. TexHuka 6esonacHoCTy npu paboTe.

68 Oxkeungpl n gpyrve 6uHapHble KUCNOPOAHbIE COEANHEHNS ranoreHoB: nomy4exue, cTpoexme, CBOWCTBA.
3aKOHOMEPHOCTU B U3MEHEHNM CBOWCTB M 0cobeHHOoCTU. TexHuka 6esonacHocTy npu paboTe.

69 chnoponco,qer{mau.me KMCMNOTbI U CONU ranoreHoB: Nosy4YeHne, CTpoeH1e, CBOMCTBA. 3aKOHOMEPHOCTM B
M3MEHEHNN CBONCTB 1 0cObeHHOCTU. TexHuka 6esonacHocTh npu paboTe.

70 MpumeHeHne ranoreHoB N NxX COeaUHEHUN.
O6uwas xapaktepuctmka anemeHToB VI A rpynnbl: 3NeKTPOHHOE CTPOEHME, YCTOMUMBBIE CTEMEHN OKUCTEHMS,

71 aTOMHble pagnychbl, NOTEHUMarbl MOHN3aUun, CoaepxaHue B 3eMHOWN kope. 3aKOHOMEPHOCTU B U3MEHEHUU
CBOWNCTB 1 0COBEHHOCTU.

72 O6Lan xapaKkTepucTmka KMCMOpOAa 1 Cepbl — MPOCTbIX BELUECTB: NoMy4eHne, CTPoeHMe, CBOMCTBA.
3aKOHOMEPHOCTU B M3MEHEHMUU CBONCTB U OCOOEHHOCTH.

73 CepoBogopog 1 cynbduapl, cynbdaHbl 1 nepcynbduabl: CTPOEHME U CBOMCTBA. TexHWKa 6e3o0nacHOCTM npwu
paboTe ¢ cepoBOAOPOAOM U €r0 COEANHEHUSMM.

74 CoegunHeHusa cepsbl (IV) — cepHUCTEIN ra3, cepHUcTas kucnota n eé conu. NonyyeHne, CTpoeHne, CBOMCTBA,
npumMmeHeHue. TexHuka 6e3onacHocTu npu padoTe.

75 CoepnuHeHus cepbl (V1) — okena, cepHas kucroTa u eé conu. NMonyyeHue, CTpoeHue, CBOMCTBA, MPUMEHEHNE.
TexHuka 6e3onacHocTu nNpu paboTe.

76 HexkoTopble KMCMOPOACOAEPXkaLLME KACTIOTbI Cepbl: NEPOKCOCEPHBIE, MOMUTUOHOBbLIE, TUOCEPHbIE 1 X CONM.
CT1poeHue, cBoncTBa, NpMMeHeHne. TexHuka 6esonacHocTh npu paboTe.
O6Lwan xapakTepucTmka aneMeHToB V A rpynnbl: 3f1IEKTPOHHOE CTPOEHME, YCTOMUMBBIE CTEMEHN OKUCIIEHMS,

77 aTOMHble pagnychbl, NOTEHUMArbl MOHU3aUUN, COAEPXKaHUe B 3EMHOW kope. 3aKOHOMEPHOCTU B U3MEHEHMUU
CBOWCTB 1 OCOBEHHOCTH.

78 OOwasa xapakTepucTiKka asoTa 1 cpch)opa — NPOCTLIX BELECTB: NofyYyeHne, CTpoeHne, CBOMNCTBA.
3aKOHOMEPHOCTU B UBMEHEHWUM CBOWCTB M OCOBEHHOCTM.

79 AMMUaK — BaXxxHeliLLlee BOAOPOAHbIE COeAMHEHME a30Ta: NofyYeHne, CTPOeHNe, CBOMCTBA. TEXHMKA
6e3onacHocTu npu pabote. AMuabl U HATPUIBI.

80 'MapasvH, rmMgpoKcMnamMuH 1 a3vgoBO4OPOA: NONyveHne, CTPOeHUe, CBOMCTBA. TexHka 6esonacHoCcTy npu
paborte.

81 Okcunabl a3ota. CTpoeHune, CBOMCTBA, NPUMEHEHNE.




82

AsoTHas kucnota. Hutparthbl. [NonyyeHue, cTpoeHue, CBOMCTBA, NMPUMEHEHME.

83 docchuH u gudocduH. CTpoeHne 1 CBONCTBA, NpuMeHeHne. TexHuka 6e3onacHocTu npu paboTe.

84 Oxeungbl dhoccopa (Il n (V). MonyyeHue, cTpoeHne, CBONCTBA, NpUMeHeHne. TexHnka 6esonacHocTy npu
pabore.
OOwasa xapaktepucTmka aneMeHToB IV A rpynnbl: 3NeKTPOHHOE CTPOEHME, YCTOMUYMNBLIE CTEMEHU OKUCTEHNS,

85 aToOMHble pagnychl, NOTEHUMarnbl MOHN3auun, CoaepxaHue B 3eMHOIN kope. 3aKOHOMEPHOCTN B U3MEHEHUU
CBOWCTB 1 0OCOGEHHOCTH.

86 O6Lan xapakTepucTuka yrnepoga M KDEMHMS — NPOCTLIX BELIECTB! MONy4eHue, CTpoeHue, CBOWCTBA.
3aKOHOMEPHOCTU B M3MEHEHMUU CBONCTB U OCOBEHHOCTH.

87 AnnoTtponHble MogndmKaumn yrinepoaa: NpupoaHblie U UCKycCTBeHHble. CTpoeHue n ceoncTea. [NpumeHeHne
B HACTOSILLIEM U NEPCMNEKTUBE.

88 HeopraqueCKmve COeaVHeHUs yrnepoaa: yrapHblii ras, yrnekucrblil ras, yronbHas Kucnota u kapooHarbl.
CTtpoeHue, cBONCTBA, NpumeHeHne. TexHuka 6esonacHocTn npu paboTe.

89 CwvHunbHaga kucnota u umanngel. CTpoeHue, CBOWCTBA, NpMeHeHre. TexHrka 6e3onacHoCTM npu paboTe.

90 Oxkeng kpemuus (IV), kKpeMHUEBbIE KUCINOTbI U cunukaTbl. CTpoeHre, CBOMCTBA U NPUMEHEHNE.

91 O6u:|,a;| XapaKTepuCTIKa OroBa W CBUHLA — NPOCTLIX BELUECTB U ux COEOVHEHUI: Nony4yeHne, CTpPoeHne,
CcBOWCTBAa. 3aKOHOMEPHOCTU B M3MEHEHMUN CBONCTB U OCOBEHHOCTH.

92 AntomnHuin. CTpoeHmne n cBoncTea. lNpuMeHeHne B TEXHUKE M NPOMBbILLIIEHHOCTW. ony4YyeHne antoMmnHus.

93 Bop 1 ero BaxxHenwme coeamHeHus: 6opaHbl, 6opHbIE KUCNOTLI U BopaTbl.

04 OOwasa xapaktepucTvka d-af1eMeHTOB. DNEKTPOHHOE CTPOEHME, PACNONOXKEHNE B NEPUOAMNYECKON Tabnmue,
Knaccudukauusa. SHeprum MoHM3aumu, paguycbl aTOMOB, XapaKkTepHble CTENEHW OKUCIEHNS.

95 KoopauHaumoHHble coeanHeHmns d-anemeHToB. Knaccndukaums. HomeHknarypa.
KoopaunHaumoHHble coefnHeHns d-anemeHToB. CTpoeHue ¢ No3numi MeToaa BaneHTHbIX cBA3en. Tunbl

96 rmépuansauumn n reoMeTpusi KOMNITEKCOB. QNEKTPOHHOE CTPOEHUE N MarHUTHbIE CBOMCTBA. NEKTPOHHOE
CTpPOEHME 1 OKpacKka KOMIIEKCOB.

97 OnemeHTbl NOArpynnbl XpoMa 0bLLasa XxapakTepUCcTuKa, xumnyeckue CBOWCTBa XpoMa 1 €ro CoeaUHEHUI
(monubaeH, Bonbgpam, 0COBEHHOCTN NX XUMNYECKNX COEANHEHUN).

98 Xpom, monubaeH, Bonbdpam NpMMEHEeHNe B NPOMbILLIIEHHOCTH, CMflaBbl Ha X OCHOBE.
XpoMm 1 ero coefMHeHns, Kak OKUCIUTENN B XMMNYECKUX peakumnsax (coctaB XpomoBor cmecu). Conum

99 ONXPOMOBOM U XPOMOBOW KUCIOT, 0COOEHHOCTM UX NOBEAEHUS B LLEMNOYHOM U KUCHon cpeaax. Okeuabl u
KNCNOTbI XpOMa.

100 OnemeHTbI NOArpyNnbl MapraHLa o6LLasa xapaKkTepncTuka, NpuMMeHeHne B MPOMBILINEHHOCTH, XUMUeckme
coeuHeHns (TEXHeUU, peHnin, 0COBEHHOCTU UX XUMUYECKNX COEAUHEHMNN).
MapraHeL 1 ero coegnHeHNs, Kak OKUCIIUTENMN B XMMUYECKUX peakumaX (peakums pasnoxeHns nepMaHraHara

101 kanus). Conv MapraHLOBO U MapraHLOBUCTOMN KUCIOT, 0COBEHHOCTU UX NOBEAEHMWS B LLIENTOYHON U KNCION
cpenax.

102 MapraHeL, ero okcuabl, OCHOBaHUSA, KNCNOTbI 1 conu. lNpumeHeHne MapraHua 1 ero CoeanHEHU B TEXHUKE
cnnaBbl HA UX OCHOBE.

103 3nemeHTbl ceMencTBa Xenesa. ObLlan xapakTepucTvka afeMeHToB Xenesa, kobanbTa, HUKens (3NeKTPoHHoe
CTpOEHue).
XvMuyeckme CBOMCTBA Xenesa. BsaaumogencTaune ¢ kucnotamu v Lwenoyamu, NpoLece pXXaBreHust xenesa.

104 | Ctanu 1 4yryHbl. XuMmM3Mm npouecca Bbinnaeku. Okcuabl 1 rmapokeuabl xenesa. Cynbdungbl. Xummnyeckue
CBOWCTBA.

105 Conu xenesa Il v lll. Peakummn Ha noHbl xenesa. NonyyeHne KOMNNEKCHbIX conewn xenesa. NpumeHeHne
COeVHEHUN Xene3a 1 ero buonornyeckoe 3HavyeHue.

106 OnewmeHTol | - b noarpynnel. Meap, ee xuMmmnyeckme CBOMCTBA, npuMeHeHue (cnnaBbl Ha OCHOBE Meau),
npupoaHbie coegmHerns. Cepebpo, 30M10TO (XMMUYECKME CBOMCTBA, MPUMEHEHWE, MPUPOLHbIE COEANHEHNS).

107 AnemeHTol Il - B noarpynnel. LIMHK, kagMuin pTyTb (XMMMUYECKME CBONCTBA, NPUMEHEHWE, NPUPOAHBLIE

coeuHeHuns).




5.3.2 TunoBble TecTOBbIE 3a4aHUA

He npegycmoTtpeHo
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3afaHUsA (3aaayvm, Kemuchbl)

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. Paccuntaiite nsmeHeHve aHTanbnMu B peakumm ropeHnsi ceposogopoda H2S(r.)+ 17202 = H20(x.) + SO2(r.),
€Cnn M3BECTHO, YTO CTaHZapTHble TennoTel obpasoBaHust BewectB ans H2S(r.), H20(k.) n SO2(r.) paBHbI
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. Paccuutarite nameHeHue csoboaHonm sHeprum 'mbbca B peakumm ropeHust ceposogopogda H2S(r.)+ 102 =
H20(k.) + SO2(r.), ecnn M3BECTHO, 4TO U3MeHeHMs cBoboaHOM 3Heprum MBbca obpasoBaHusa BewectB ans H2S(r.),
H20(xk.) n SO2(r.) pasHbl cooTBeTcTBeHHO 33,8 «k[x/monb, 237,24 k[x/monb, 300,2 kx/monb. Onpegenute
BO3MOXHOCTb CaMOMNPOM3BOJSIbHOMO NPOTEKAHMS AAHHOW peakuun Npu CTaHaapTHBIX YCNOBUSIX.

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. Ckonbko MO Macce HY)XHO B3siTb €AKOro kanuv v Bodbl, 4YTOObl MpurotoButb 75 N 12%-Horo pacTtBopa 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. Onpegenutb, 4YeMy paBHbl MOHHasl cuna pacTBopa WM akTMBHOCTbL MoHoB B 0,08 M pactBope CaCl2,
cogepxawem, kpome Toro, 0,06 M HCI.

11. BbluucnnTb KOHUEHTpauuio uoHoB [H+] M a 0,1 M pacrtBopa rMgpokcMga amMMOHMS, KOHCTaHTa
anccoumauumn kotoporo Ko = 1,75x10-5 nmpu (25 °C).11. Bbrumcnutb pactBopumocTs CaSO4. Bo ckonbko pas
yBenuuutca pactBopumocte CaSO4 nocne gobaeneHus k 1 n HacbilweHHoro pacteopa 0,01 monb K2S047?

12. Paccumtatb pH, kOHCTaHTYy 1 cTeneHb rugponu3a 0,1 M pactBopa AgNO3.

13. CocTaBbTe MOHHO-3MEKTPOHHbIE CXEMbI CreayHLmMX 0.B.p.:

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

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

14. Paccuutate OOC craHOapTHOro MeAHO-UMHKOBOro ranbBaHW4yeckoro anemeHta. CoctaBuTb cxemy
ranbBaHWYECKOro 3feMEeHTa, HanucaTb YpPaBHEHWs] peakuuii, NpOTeKawlux Ha KaToge W aHode M CyMMapHoe
YypaBHEHME 3TUX NPOLECCOB.

15. MOXHO N NepMaHraHaT-MOHOM OKUCNUTb NNaTUHY B KUCMOW cpefe Npu CTaH4APTHBIX YCIOBUSAX.

16. OcyLLecTBUTb pasnuyHble LEenoYvKn npeBpaLleHuin:

1. S5S02—H2S04—H2S —H2S04

2. Cl2—Cl02—HCIO4—HCI—CI2

3. P>P043-—-H2P04-—-H3P04

[0 PH3

5.4 MeTopuyeckue matepuansbl, onpegensirolime npouenypbl oleHUBaHUSA pe3ynbTaToB oby4eHus
5.4.1 YcnoBusa gonycka obyyvarowerocsi K npoMexyTo4yHoOn aTTecTauum u nopsaok nMKBUAaLmMm akaaeMmnyeckomn
3a0MmKeHHOCTHN

MpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu perfnamMeHTMpPOBaHO moKanbHbIM HOpMaTuMBHbBIM aktom CM6IMYMNTO
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIEro KOHTPOMSI YCNEBAEMOCTM U MPOMEXYTOUYHON aTtTecTauum 00yyatoLLmMXCsi»

5.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalmMm nNo gUCLUNmnHe

YcTHada + MucbmeHHasn + KomnbloTepHoOe TecTupoBaHue WHas

5.4.3 Ocob6eHHOCTM NpoBeAEHUA NPOMEXKYTOYHON aTTecTauum No AUCLUNIINHE

. BoamoxxHOCTb nonb3oBatbes epuoguyeckon Tabnuuen anemeHtoB [0.M.MeHaeneeBa, cnpaBoYHbIMM
Tabnuuamm pacTBOPUMOCTM, KOHCTaHT guccoumaumm crabbiX 3NEeKTPonMTOB, MNPOM3BEAEHUIA  PACTBOPUMOCTH,
CTaHOapPTHbIX ANEKTPOAHbIX NOTEHUUaNoB, CTaH4APTHLIX TEPMOAUHAMUYECKUX BENNYMH, KarbKyNATOPOM;

. Bpemsi Ha noarotoBky oTBeTa Ha ak3ameHe 45 MUHYT.

6. YYEBHO-METOOANYECKOE N UHOOPMALMOHHOE OBECMNEYEHUE OUCLIUMNITUHDbI



6.1 YyebHana nutepaTtypa

ABTOp 3arnasuve M3paTenbcTBO log nspanus Ccblnika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
MudTaxoea, H. L., |O6waa un HeopraHnyeckas KazaHb: KazaHckuin http://www.iprbooksh
MeTtposa, T. . xumuns. Teopus n npakTmka HaLWOHanbHbIN op.ru/109527 .html
nccrnegoBaTenbCKUi 2019
TEXHOOMM4YeCK1n
yHMBEpcuTeT
Mpecc U. A OcHoBbI 00LLEN XUMUU CankT-MNeTepbypr: 2017 http://www.iprbooksh
XUMN3OAT op.ru/67353.html
CaBuHkmHa E. B. (M|O6was wu HeopraHmyeckas https://ibooks.ru/rea
ap.) Xnmuns (JTabopaTopus ding.php?
3HaHWI) (ONeKTpOHHbIN Mockea: Na6o short=1&productid=
pecypc) : B2 T. T. 1 : 3aKoHblI : batopus 2018 373265
M KoHuenuun. —  3n. SHaHuV
nsgaHne — (YuebHuk ans
BbICLUEN LLKOMbI)
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
J1.M. Apgawesa, A.KO.|HeopraHnyeckas XMmna [ M-BO Hayku U BbiCLLETO http://nizrp.narod.ru/
Baxpywues, T.J1. |[TekeT] meToamyeckne |  obpasosaHus, BLUTI metod/kafobshineor
JlykaHuHa yKasaHuss K BblnonHeHuo |  CMN6IYMATA. — 4 uag,., 2019 gh/1569419150.pdf
nHamBMayanbHbIX 3agaHun ucnp. v gon. — chne.:
BWTS CrerynTa
JI.T. Appawesa, A.FO.|XvmMmuns: npakTuUKym M-BO HayKku 1 BbICLLETO http://nizrp.narod.ru/
Baxpywes, T.J. obpasosaHus PO, C.- metod/kafobshineor
JlykaHuHa MeTepb. roc. yH-T NPOM. gh/1644427577 .pdf
TEXHOMNOM 1 AM3alHa, 2022
BbiCLL. LK. TEXHOMOMMK 1
3HepreTuku. - CaHKT-
MeTtepbypr : BT
cneryntg
JI.MN. Appawesa, T.J1. |[pakTtukym no M-Bo obpasoBaHus n http://nizrp.narod.ru/
NykaHvHa HeopraH14eckon XMMnn Hayku Pcp, BLUTO 2018 metod/kafobshineor
[ TekeT |: y4. nocobue cnerynTa.-- Cre.: gh/2018_09_24_01.
BWTS CMerynTa pdf
T.J1. JlykanumHa, W.C.|O6was XUMUS B http://nicrp.narod.ru/
MuxannoBa XUMUNYECKON TexHonorum metod/kafobshineor
OPEBECUHbI. OcHoBHble gh/12.pdf
3aKOHOMEPHOCTU M-Bo obpasoBaHus 1
XUMUYECKNX npoteccos. | Hayku P®, CIM6 I'TYPIT. - 2015
OKkncnNUTENBEHOBOCCTAHOBUT Crie. : Cnelr Typmn
ernbHble npeBpaLLeHus.
OcHoBbl ANEeKTpoOXMMnn
[TekcT]: y4eb. nocobue
JI.N. Apgawesa, T.J1. [[paktnkym no obwen xmmmm M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
JlykaHuHa, N.C. [[TekcT]: y4ueb. nocobue Hayku P®, BLUTO 2017 metod/kafobshineor
MwuxannoBsa cnerynTtn. - CM6.: gh/19.pdf
BWTS CNeryrnrTa

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHO-6MbnnoTeyHas cuctema «ANGyKe» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/
OnekTpoHHast 6ubnuoteka BLUTI CIB MNYMNTL [GnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

MHdopmaumnoHHas

cuctema «EpuHoe

OKHO

aoctyna K

o6pasoBaTean blM

pecypcam.

Paspen.

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

PedepatvBHass 1 cnpaBovHas ©0asa AaHHbIX peleH3npyemon nuTepaTtypbl Scopus [OneKTPOHHbIA pecypc].
URL: https://www.scopus.com

BubnuoTteka Xnmun4yeckoro dakynbTeTa
http://www.chem.msu.ru/rus/library/welcome.htmi

My [OneKkTpoHHbIN URL:

pecypc]

6.3 MNepeyveHb NMULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMoro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8



MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLLEeCTBNEeHUA obpa3oBaTenibHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHune
MynbTmeauniiHoe obopyaoBaHue, cneuyanuaupoBaHHast Mebene, focka
JlekunoHHas y A pyA 5 P a
ayguTopus
Habop nabopaTopHbil ans  npoB-geHust pabotr no xumun, pH/ HB — wmeTpbl, Bechl
5-211 nabopaTtopHble, TepmocTaT, AuUCTUNNATop. Xumudeckaa nabopartopusa kadegpbl obwen wu

HEOpraHM4yeckoh XuUMUM C HeobxoaMMbIMM peakTMBamMn U nabopaTopHbIM 06OpyAOBaHMEM
(mpobupkun, NnaHweTbl ¢ HABOPOM peakTMBOB, CTaHAAPTTUTPLI U MpoYee).




