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1 BBEOQEHUE K PABOYEW MPOrPAMME AUCLIUMJINHbI

1.1 Uenb aucumnnuHbl: CosgaHue LEMNOCTHOW CTPYKTYPbl 3HAHWM MO TEOPEeTUYECKUM U MPAaKTUYECKUM

OCHOBam 06LLen n HeopraqueCKon XUMWUN, HEOBXOOUMBIX ANst ycnewHoro ocBoeHuna gucunniimH eCteCtBeHHOHay4YHoro
n I'IpOCbeCCVIOHaJ'IbHOFO LMKITOB.

1.2 3aaauv AUCUUNNMUHBIL:

. I/I3yqu|/|e TeopeTn4eCKkmnx ocHoB HeOpFaHI/I‘-IeCKOIZ XUMnn (COCTaB, CTpoeHune n Xxmmmnyeckmne cBOMCTBa NPOCTbIX
OCHOBHbIX BeLLEeCTB U XMMUYECKUX COeAWHEHUN, CBA3b CTpOeHua BeullectBa C YCIOBUAMU MPOTEKAHUA XUMUYECKUX

npoteccos. saKOHOMepHOCTM nportekaHuna XUMUYECKUNX npoLeccos, Teopus pacTBoOpoOB, OKUCITUTENbHO-
BOCCTAHOBUTEJIbHbIE I'IpeBanJ,eHVIﬂ).

- OBnageHve (bYHLI,aMeHTaJ'IbeIMVI npuHUMnamm n metTogamu pelleHna Hay4yHo-TexXHN4YeCKmnx 3agad

. q)OpMVIpOBaHVIe HaBbIKOB MO MPUMEHEHNID TEOPETUHECKNX 3HaHW ang obbaCHeHns pe3ynbTaTtoB XUMUYECKNX
OKCNepuMeHTOB.

. d)OpMVIpOBaHVIe Yy CTYAEHTOB eCTeCTBeHHOHay‘-IHOVI KapTuHbl MUpPa.
» O3HakomneHue CTYAEHTOB C VICTOpVIeVI N NOrMKON pa3BnTUA XMMnnN N OCHOBHbIX eé OTKprTI/IIZ.

1.3 TpeboBaHuA K NpeaBapuTeNbLHOM NOAroToBKE Oby4aloLlerocs:

I'Ipe,uBaleTeanaﬂ noAaroToBka npepgnonaraet Cco3gaHne OCHOBblI  AOJiA CbOpMVIpOBaHVIFl KOMMeTeHunn,
YKa3aHHbIX B . 2, npu n3yvyeHmnn guCcumniinH:

Martematuka

YyebHas npakTmka (03HaKoOMUTENbHasA NPaKkTuKka)
dusmka

Skornorus

BeeneHue B TexHonoruo nonmrpacbmquKoro M ynakoBo4HOro npoun3soactea

2 KOMNETEHUMN OBYYAIOWWEIOCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OMNK-1: CnocobeH NPUMeHATb eCTeCTBEHHOHAay4Hble U OGLLIeVIH)KeHeprIe 3HaHuA, MeToAbl MaTeEMaTU4eCKoro
aHanusa n mogenvmpoBaHusa B obnactu npod)eccvaaanoﬁ AeATeNIbHOCTU
3HaTb: OCHOBHbIE TEPMUHbI U3 obwen n HeopraqueCKon XUMUn; TeopeTnHeckne OCHOBbl U €CTeCTBEHHOHay4HYIo
CYWHOCTb XUMUYECKUX I'IpeBan.l,eHVlVl B TEXHOJIOTM4YeCKnX npoueccax.
YMeTb: COCTaBnsATb XMMUYECKNE YpaBHEHUA, XapaKktepusyrouine CBOWCTBA 3IEMEHTOB U COEOUHEHUN Ha UX OCHOBE;
aHann3npoBaTb CBOWCTBA mMmartepuanos

BnapgeTtb: MeTogamu pacyeTa KOHLEHTpaUMn B SKCMNEPUMMEHTamnbHbIX WCCNeaoBaHMsSX HaBblikamyu paboTbl C
XUMUYECKMMU BELLECTBAMU, NabopaTopHOWM Nocyaon n o6opyaoBaHNEM

OrlNK-3: Cnocob6eH npoBoAUTb U3MeEpPEeHUsA, oOpabaTbiBaTb 3KCNepuMeHTanbHble AaHHble, HAGNAATL U
KOPpPEeKTMpOoBaTb NapamMeTpbl TEXHOJIOrMYECKUX NpoLeccoB

3HaTb: XMMMYeCcKMe CBOWCTBA OCHOBHbIX BELLECTB M WX COEAVHEHUN; NMPUMEHNMOCTb Te€X WM UHbIX BewecTB AOnd

pPa3nnYHbIX TEeXHOJITOrmM4eckKnx yCJ'IOBVIVI mnnn npoueccoB; OCHOBbl TEXHUKU Be3onacHocTK npu pa60Te C XMMUYECKNMU
BewecTBamMmm

YmeTb: npuroTaenMBaTb PacTBOPbI; paCcCYUTbiBATb KOHLUEHTpauun BeLecTB

BnapeTtb: onbiTom nony4vyeHuna akcneprMMeHTaribHbIX AaHHbIX N OUEHKU TOYHOCTU MamepeHMM, NOCTPOEHUA Fpa(pVILIeCKVIX
3aBWCUMOCTEN, NCMOMb30BaHUSA cnpaBquoﬁ XUMUYECKON JimMTeparTypbl

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

O |KoHTakTHas
< |paboTta
o
5© WHHoBau. | dopma
HavmeHoBaHue v cogepxaHue pasgernos, | § & CP
. 2E dopmbl TekyLiero
TEM U y4eOBHbIX 3aHATUI s S| ek Na6. (vachbl) o
8o 3aHATUIA | KOHTpoOns
o (4achbl) | (vacel)
X
Pasgen 1. CTpoeHue BelwlecTBa
Tema 1. OCHOBHble 3aKOHbl XUMWUW.
CtpoeHnue atoma. YpaBHeHune
WpepeHrepa. MoHaTue BonHoson| 1 5 5 4 a3.n
dyHKUMK. OHepreTunyeckne
XapakTepUCTUKMN aToma.
JlabopaTtopHasi pabota 1. OnpepeneHuve




Tema 2. lNepuognyeckass cuctema 3riEMeHTOB
n.n. Menpgeneesa. MNoHAaTre
ANEKTPOOTpMLATENBHOCTM UK CpOACTBa K
9NEeKTpoHy. S-, p-, d-, f- snemeHTbI.
BaneHTHOCTN 9NEeMEHTOB rnaBHbIX N NOBGOYHbIX
nogrpynmn.

Tema 3. Xumudyeckad cBA3b. Teopud
XUMUYECKNX  CBA3EN. Xummyeckast CBAA3b
WOHHOIo Tnna. KoBaneHTHas CBSI3b.
eomeTpusi Monekyn Mo MeTody BaneHTHbIX
cBA3en. Mbpuansauus ANEKTPOHHbIX
opbutanen. MeTon MOMEKYNSAPHbIX
opbutanen. CTpoeHue oTAeNbHbIX MOMEKYn C
KOBaIeHTHOMN CBS3bI0. eTepoaTOMHbIE
Morekynbl. KoopAMHauMOHHbIE COEOUHEHKS.
Teopust KpUCTaNnMYEcKoro Mons nuraHgos.
lMonyyeHne KOOpPAWHALMOHHBIX COEAUHEHUN.
MpumeHeHne KOOpAWHALNOHHLIX COeANHEHUN
B Pa3nnyHbIX 06nacTaxX TEXHUKN.
JlabopaTopHasi paboTta 2. KoopanHauMOHHble
COEINHEHMNSI N X CBOMCTBA.

Pasgen 2. OcHoBHble 3aKOHOMEpPHOCTH
XUMUYECKNX npoLeccoB

Tema 4. Xumndyeckas  TepMoaUHaMUKa.
OCHOBHblE ~ 3aKOHOMEPHOCTM  XUMWYECKUX
MPOLECCOB. OHTanNbMUA XMMUYECKNX PeakLui.
OHeprua aktmBaumu. 3akoH [ecca. Pabota
XUMUYECKOM peakumu. CraHpapTHoe
coctosiHue. CtaHaapTHbIN noTeHuman Mb6ca.
YcnoeBne  camMoOMNpOU3BOSILHOTO  MPOTEKAHUS
XUMUYECKON peakunu.

JlTabopaTopHasi paboTta 3. TennoBble 3pdeEKTbI
XUMUYECKUX PeaKLIMN.

Tema 5. Xumumyeckass KuHeTuka. KuHeTuka
XUMUYECKUX peakumin. 3akoH AEeNCTBYIOLLUX
macc. CKOpOCTb  XMMWYECKMX  peakuummn
YpaBHeHune AppeHunyca.

JlabopaTopHasi paboTta 4, BrnivsHune
KOHLIEHTpauun pearnpymlowmx BeLLeCTB Ha
CKOPOCTb peakumu.

Tema 6. Xnmumyeckoe paBHOBecHe. YyeHue o

paBHOBECUW. KoHcTaHTa paBHOBECUS.
3aBUCUMOCTb  KOHCTaHTbl  paBHOBecUs OT
Temneparypebi.

JlabopaTopHasi pabota 5. BnusaHne pasnmyHbix
(akTOpOB  Ha  COCTOSIHUE  XUMWYECKOrO
paBHOBECUS.

Pasgen 3. Teopua pactsopos

3,)1,03

Tema 7. Pacteopbl. NMpouecchbl pacTBOpPEHUS.
O6wume ceonctea pacTBopoB. 3akoHbl Payns.
KoHLeHTpauumn pacTBopoB.

JlabopaTtopHaa pabota 6. [lpurotoBneHune
pacTBOPOB.

JlabopaTtopHaa pabota 7. OnpegeneHue ux
KOHLEHTpaLuii pacTBOPOB.

JlabopaTopHas pabota 8. OnpegeneHue
SHTanNbNUN pacTBOPEHNS BELLECTB.
JlabopaTopHasi pabota 9. Onpegenenue
TemnepaTypbl 3amMep3aHus pacTBOPUTENSA U
pacTBopa.

nK,3,7,03




Tema 8. JdnekTponuTudeckass Auccouuauus.
KncnoTHO-OCHOBHbIE B3anMOOENCTBUA.
Owvccoumnaumns Knucnort " OCHOBaHUMN.
OnpepgeneHne cunbl KUCIOT MO MX dopmyre.
KoHcTtaHTa auccoumnaumn.  M30TOHUYECKUNI
KO3 DULMEHT. CunbHble ANEeKTPOnnTLI.
AKTUBHOCTb, KO3DULMEHT aKTUBHOCTU.
JlabopaTtopHasa paboTta 10. OCHOBHbIE KNnacchl
HEOpraHM4YeckNX COEAMHEHUW: KUCMOTbl U
OCHOBaHMSA. V3yyeHune KMCNOTHOCTU cpefbl UX
pacTBOpPOB.

JlabopaTopHasi pabota 11. OnpegeneHune
KaXkylLlencsa CTEeNneHn AuUccounauumn CUMbHbIX
ANEKTPONUTOB.

Tema 9. Cnabble anekTponuTbl. 3akoH
pa3baBneHus OctBanbaa. CteneHb
anccoumaumun. loHHoe npovsBefeHne Boapl.
JlabopaTopHasi pabota 12. Peakuun MOHHOrO
obmeHa c obpasoBaHnem cnaboro
anekTponura.

JlabopaTopHasi pabota 13. M3yyeHne MOHHOro
paBHOBECUS B pacTBopax cnabbix KUCnoT

Tema 10. T[lpoussegeHne pPacTBOPUMOCTU.
MponseegeHue pacTBOpMMOCTU. [1puMeHeHue
KOHCTaHTbI paBHOBecus  ONsA  aHanusa
XUMUYECKUX PaBHOBECUIA Ha NPUMEpPE MOHHbIX
peakuumn.

JlabopaTtopHaa paboTta 14. Peakunn MOHHOro
obmeHa ¢ obpasoBaHneM MaropacTBOPMMOro
anekTponura.

Tema 11. Conu. VoOHHble ypaBHEHMS.
Mmaoponuna. CTeneHb rmMaponusa, KOHCTaHTa
rmaponusa.

JlabopatopHas pabota. 15. N'mgponns conen.

Tema 12. OCHOBHble CBeAeHuMst O Teopwun
conbBocuctem. ConbBartauus.

Paspen 4, OKkucnUTenbHoO-
BOCCTaAHOBMWTEIbHbIE NPEBPaLLEHNs]

Tema 13. Twvnbl OKUCNUTENBHO-
BOCCTaHOBUTEMbHbIX peakuui.
MexmonekynsipHoe OKMCEeHUne-
BOCCTaHOBIEHME, BHYTPUMONEKYNAPHOE

OKMCINEHMEe-BOCCTaHOBMNEHME,
AVCMpOoNopLMOHMPOBaHHUE,
KOHMPOMOPLMOHUPOBAHME.

JlabopaTopHasi paboTta 16. Peakuunmn
B3aUMOAEWNCTBUS MEeTasnsnoB U HEMeTanmnoB C
KMCroTamu U Wwenovyamu.

JlabopaTtopHaa pabGota 17. OkucnuTenbHo-

BOCCTaHOBUTENbHAaA [ BOWNCTBEHHOCTb
COENNHEHUN.
Tema 14. MeToapl paccTaHOBKM

KO3(pPMLMEHTOB.  OMEKTPOHHLIN  BanaHc.
MeTog nonypeakuuin.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexyTodHas aTTectauums
(Ok3ameH)

2 4 5
4 4 4
2 2 4
2 2 5
2 4
2 4 4 n.03
2 4
34 34 59
19,5 33,5

Paspgen 5. OnekrpoxmMmmnyeckme npoLecchbl




Tema 15. ManbBaHW4ecknin 3ANIEMEHT.
CtaHgapTHbIn BOOOPOAHbIN ANeKTpoAa.
OneKTpoaHbIN noteHuman. Pabota
ranbBaHNYECKOro arieMeHTa.

JlabopaTtopHaa pabota. 1. OnpegeneHue
3MEKTPOAHOro noTeHumana c pasHon
KOHLIeHTpauuen noTeHumanonpenensoLmnx
NOHOB.

Tema 16. TloHATME  SNEKTPOXMMUYECKOIO
noteHumana. YpasHeHue HepHcra.
JlabopaTtopHaa pabota 2. OnpegeneHue
noTeHunanos OKUCNUTESBHO-
BOCCTAHOBMUTENBHbLIX CUCTEM.

Tema 17. OnpegeneHve  HanpasneHus
OKUCNUTENbHO-BOCCTAHOBUTENBHOIO

npouecca.
JlabopaTtopHaa pabota 3. OnpeneneHue
HanpaBneHus OKUCTTUTENbHO-

BOCCTAHOBUTENBHOW peakumu, NpoTeKatoLlen B
ranibBaHN4eCKOM 3JIEMEHTE.

Tema 18. OnekTponus. AnekTponuns pacTtsopoB
" pacrnnasoB conem. MpaBuna
BOCCTaAHOBMEHUS Ha KaToAe WM OKUCIEeHUs Ha
aHoge.

JlabopaTopHasi paboTa 4. AnekTponus.

Tema 19. 3OnekTpoxummyeckue npoLecchbl B
TexHuke. 3almTHble NoKpbITUA. [poTeKkTopHas
3awmra. AHogHoOe oKkcuanpoBaHue.
XUMMyeckme UCTOYHMKM  Toka. Bbinnaska
antoMUHUS.

JlabopaTtopHast pabota 5. Xumumyeckue
MeToAbl 06paboTkM NOBEPXHOCTN METAasJOoB.

Pasgpen 6. CsoWctBa  HeopraHuyeckux
coeIHEeHUN

Tema 20. O6wasa xapakTepucTnka 3rIEMEHTOB
rMaBHbIX NOArpyNn W WX COEAUHEHUWn. S —
3NeMeHTbl. 3nemeHTbl | Il — rnaBHbIX
noarpynn.

JlabopaTopHas pabota 6. CsoiicTtBa
LLEMNOYHbIX U LLIENOYHO3EMETTbHbLIX MeTannoB 1
MX COENHEHUN.

Tema 21. anoreHbl U UX coeguHEHNS.
JlabopaTtopHas pabota 7. CBoncTBa ranoreHoB
N ranoreHoBoAOPOAHbIX COeAMHEHNIA.
JlabopaTopHas pabota 8. CsoiicTBa
KMCNOPOAHbIX COeAUHEHNI FaroreHoB.
JlabopaTtopHas pabota 9. KoHTponbHas
3ajaya MO Ka4yeCTBEHHOMY OnpeneneHuto
ranoreHMaHbIX MOHOB B pacTBoOpax.

Tema 22. 3nemMeHTbl NoArpynnbl KMCNopoaa u
NX BaXKHEWLINE COeQUHEHMS.

JlabopaTopHast pabota 10. Kucnopog. O30H.
Mepokcug Bogopoaa.

JlabopaTopHasi pabota 11. Cepa - npocToe
BewecTtBo. CBowcTtBa cepoBogopoga w
cynbunaos.

JlabopaTtopHasa pabota 12. CBoncTBa cepHon
KMCNOTbI U cynbdaTos..

JlabopatopHas pabota 13. KoHTponbHas
3agada Mo Ka4yeCTBEHHOMY oOrnpeneneHuto
cepocoJepKallnX aHMOHOB B PACTBODAX.

A3.N.T,P




Tema 23. AnemeHTbl NOArpynmnbl a3oTa U nx
Ba)KHENLLNE COeANHEHUS.

JlabopaTtopHasa pabota 14. AMMuak n conm
aMMOHUS.

JlabopaTtopHaa pabota 15. CaoucTea
a30TUCTON U a30THOM KUCNOT. HUTputbl u
HUTpaThbl.

JlabopaTtopHaa paboTta 16. doccop u ero
KMCNOPOAHbIE COEANHEHMS.

JlabopaTtopHasi pabota 17. Cypbma wu
BUCMVT.

Tema 24. OcobeHHoCTH CTPOEeHNs
yrnepoga, ero moaudukauuun, npupoaHble
COEOUHEHUS, TEXHNYECKNE NPOAYKTHI.
JlabopaTtopHasi paborta 18. CaolicTtBa MU
nonyyeHve anokcmaa yrnepoga.
KapboHaTtbl 1 ruagpokapOboHaThl.

Tema 25. KpemHun, ero coeguHeHus,
NPUPOAHbLIE N UCKYCCTBEHHbIE CUMNUKATDI.
JlabopaTtopHaa pab6ota 19. KpemHuesas
KucnoTa 1 CUNUKaThbl.

Tema 26. 3OnemeHTbl Il — IV rnaBHbIX
noarpynn, WX XUMWUYECKME CBOWCTBA U
Ba)KHENLLNE COeaNHEHUS.

JlabopaTtopHasi pabota 20. OnoBo wu
CBUHEL.

JlabopaTopHasi paboTa 21. ANOMUHUNA.

Tema 27. d — oanemeHThl, obuwasa
XapakTepucTuka, 0COBEHHOCTH, BaXKHENLLNE
XuMmmndeckmne coeamHenus. Fe, Co, Ni, Cr,
Mn — CBOMCTBA U XMMUYECKNE COEQUNHEHNSI.
JlabopaTtopHaa pabota 23. CaowncTea
COEOVHEHNI CEMENCTBA Xerneasa.
JlabopaTtopHaa pabota 24. CaoucTea
XpoMa 1 ero coeanHeEHNN.

JlabopaTtopHaa pabota 25. CaowcTea
MapraHua v ero CoeanHeHuNn.
JlabopaTopHasi paboTta 26. CBovictBa Meau
n ee CoeANHEHUN.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

34

51

KoHcynbTauum 1 npoMexyTodHas
aTTecTaumns (Ok3ameH)

19,5

33,5

Bcero koHTakTHas pabota u CP no
AvcuMnvHe

192

132

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eBHbIM MiaHoM He NpeaycMOTpeHo

5. ®OHJ OLIEHOYHBLIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasaTenen, KpUTepueB M CUCTEMbI OLLEHUBAHUA pe3ynbTaToB 06yYeHus

5.1.1 NokasaTtenu oueHUBaHUA

Ko HanmeHoBaHWe oLueHOYHOro
MokasaTenu oueHnBaHWs pesynbTaToB 00y4YeHus
KoMneTeHuun cpeacTea
1. MianaraeT 6a3oBble XMMUYeCckne 3akoHbl U UMeEET npeacTaBreHne o
XUMUYECKNX SABMNEHUSX.
1. Bonpocebl YCTHOro
2. [leMOHCTpupyeT npuMeHeHne ©0as3oBbIX XUMUYECKMX 3aKOHOB K
cobecenoBaHusi
OrK-1 peLUeHnto 3aaay. MpakTiko
3. YmeeT cBdA3aTb CTpPOeHME BellecTBa C XMMUYECKMMW cBoWcTBamu|
= OpPWEHTMpPOBaHHLIE 3a4aHus
aToOMOB W MOJEKY, a Takke C XMMUYECKAMU CBOMCTBAMMU PasfiMyHbIX
COEeaUHEHUN.
1. MoHnMmaeT cBsA3b CTPOEHMS aToMa C NPUPOAON XMMUYECKon cBsan. | 1. Bonpocebl YCTHOro
OrK-3 2. Wcnonb3yeT TeopeTUYecKMe 3HaHUs Mo XumMuu AnsA  pelueHus (cobecepoBaHus
npakTU4eckux 3agad. 2. MpakTuko-




3. MoxeT onpepenuTb xapakTep cpedbl M BO3MOXHOCTb MpOTeKaHus
XUMUYECKMX peakuuii npu 3agaHHbIX TEPMOOUHAMMUYECKUX YCMOBUSX,
Nosnb3yacb CNPaBOYHbLIMU SAHHBIMW.
4. Ywmeet
MCTOYHUKOB.

nonb3oBatbCcs MNobbiMM  BUAaMu

NHOPMALIMOHHbIX

5.1.2 Cuctema n KpuTEpUM oLeHMBaHUSA

LLikana oueHuBaHna

Kputepum oueHnBaHns cchopMMpPOBaAHHOCTM KOMMNETEHLMN

YcTHOe cobecenoBaHue

MucbMeHHas paboTa

5 (oTnun4HO)

O6yqa+0u.|,m7|c;| NoKa3blBaeT BCECTOPOHHEE
n rny60|<oe 3HaHNe OCHOBHbIX XMMNYECKNX

3aKOHOB, CBOOOOHO OpUEHTUpPYeTCS B
OCHOBHbIX  MOHATUSX, TepMUHaAX "
onpegeneHnsax npu  OTBETE,  YCBOWI
OCHOBHYIO M 3HAaKOM C [OMOJSIHUTENBHOM
nutepaTypom; MOXeT 00bACHUTL
B3aMMOCBSI3b  OCHOBHBIX  XUMWYECKUX
3aKoHOB " nx 3HaveHne ansa
nocriegytoLiemn npodeccnoHanbHom
[eATenbHOCTHN; MposBMASiET  TBOPYECKME

cnocobHoCTM 1 LWNMPOKYKO 3pyanunio B
ncnonb3oBaHMn YH96HOFO MmaTtepuana.

O6yyatolmincs  OeMOHCTPUPYET npaBuribHoe
NMOHUMaHWe YCrnoBWsS  3ajayu, BrajeHue
HaBblkaMW ero adanusa, BblGopa HYXKHbIX
3aKOHOB M (POPMYI ANl €€ peLUeHus, 3HaHue
pa3MepHOCTEN XUMUYECKMX BENMUYUH. YMmeeT
NpYMeHATb MaTeMaTuyeckuit annapat  Ans

peanusauuu nnaHa pelleHus sagadu. Monyumn
NpaBUbHbI oTBeT " MOXeT ero
MHTEPNPeTMpPOoBaTh.

4 (xopoLwuo)

O6yyvatoLuincs nokasbiBaeT A0CTaTOUHbIN
YPOBEHb 3HAHWII OCHOBHbBIX XMMUYECKUX
3aKOHOB, OPUEHTUPYETCA B OCHOBHbIX
NOHATMSAX U ONpedeneHusax;  YCBOWN
OCHOBHYHO nuteparypy; fgonyckaet
He3HauuTernbHble  MOrpeLIHOCTU npu
oTBEeTax Ha BOMPOCHI 3K3aMeHaLMOHHOro
Guneta W [OOMNOMHUTENbHbLIE BOMPOCHI
npenoaasaTensi.

O6yyatoLmincs OeMOHCTPUPYET OOCTaTOYHOE
NMOHUMaHWe YCrnoBWsS  3afjauyu, BrajeHue
HaBblkaMW ero adanuasa, BblGopa HYXKHbIX
3aKOHOB W (DOPMYI ANl ee peLUeHusi, 3HaHue
pa3MepHocTel XUMUYECKMX BEMUYMH.
[JonyckaeT He3HauuTenbHbIE MOTPELUHOCTM MpU
NpYMeHeHUM MaTemaTMyeckoro annaparta Ans
peanusauuu nnaHa pelleHust 3agadu. Monyumn
NpaBUnbHbI oTBer, HO UcnbITbiBAET
3aTpyOHEHUSI C ero UHTepnpeTauuen.

3 (ynoBneTBOpUTENBLHO)

Obyvatowwumiics nokasbiBaeT 3HaHWs
yyebHOro martepvana B MWHWMabHOM
obbeme; MOXeT chopmMmynmnpoBatb
3aKOHbl XMMUW, MOHATUS U onpefeneHus,
HO npu 9ToM, Jonyckas 6Gonblioe
KONMMYECTBO HENPUHLMIMANbHLIX OLUMBOK;
3HaKOM C  OCHOBHOW  nuTepaTypow;
JonyckaetT  CywecTBeHHble ownbkn B
OoTBETe Ha 3K3aMeHe, HO MOXeT YCTpaHUTb
MX NOA PYKOBOACTBOM MpenofasaTens.

O6yyalowninca BHUKAET B CMbICN YCMOBUS
3agauu, NoHUMMaeT NiaH ee peLleHusi, OQHaKO,
He MOXeT B TMOMHON Mepe C MNOMOLbo
MaTemMaTU4yecKkoro annapaTa peanu3oBaTb ee
peweHne. 3HaeT pPasMEpPHOCTU XUMUYECKMX
BEMUYMH.

2 (HeyOoBnETBOPUTESNBLHO)

Obyvalowmmnca He uMeeT [OCTaToOYHOro
YPOBHSA 3HaHUSA AUCUMMIMHBI, HE MOXET
copMynMpoBaTb  OCHOBHbIE  3aKOHbI
XUMUK; NIIOXO OPUEHTUPYETCS B OCHOBHbIX
MOHATUSAX N OnpeneneHunsix; NpakTuyeckn
He 3HaKOM C OCHOBHOW nMTepaTypou;
JonyckaeT npu OTBETe Ha 9K3aMeHe
CYLLECTBEHHbIE OWMWOKM W He MOXeT
YCTpPaHUTb WX Jaxe Mo4 PYKOBOACTBOM
npenogaeartens.

MonbiTka cnucbiBaHWSA, UCMNOMb30BaHUSA
HepaspeLUEHHbIX TEXHUYECKUX YCTPOMCTB
UM  MONb30BaHWE MNOACKA3KOM OpYyroro
yeroBeka.

O6yyatolmiics He MOXeT npoaHanMaupoBaTb
yCroBue 3agauyu, HaMeTUTb NaH ee peLueHnst
NAoXo  OpUEHTMpYeTcs B XUMWUYECKMX
BEMUYMHAX, He BrajeeT MaTeMaTU4ecKum
annapaTtom. [peacTaBneHve uYyxon paboThbl,
0TKa3 OT BbINOJHEHWS 3aaHuS

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMK UHbIe MaTepuarbl, HEOGX0ANMbIEe ANSl OLIeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n |

dopMynMpPOBKKN BOMNPOCOB

Cemectp 1

1 |XVIMVI‘-IeCKVIl7I anemeHT. Tunbl K.I'IaCCI/I(bVIKaLI,VIVI XUMUNYECKNX 3NTEMEHTOB. CTDYKTypHaH OopraHunsauuna seLlecTea.




ATOoMUCTUYECKas Teopusa. CTtaHoBrneHue COBpeMeHHOﬂ Teopun CTpoeHna atoma (Teopvm HanbToHa, TOMCOHa,

2 Pesepdopaa)

3 CtpoeHue atoma Bogopoga no H.bopy. MNoctynatel Bopa. Hegoctatkn Teopum.

4 KopnyckynsipHo-BonHOBOW AyanuaMm anekTpoHa. Viaeu MNnaHka, ae bponns, ypasHeHue LpeanHrepa, npuHumn
HeonpepenéHHocTn enseHbepra.
CoBpeMeHHble NpeacTaBneHns 0 CTpoeHun atoma. KBaHToBo-MexaHn4Yeckas Mogenb CTPOeHUsa aToma.

5 MoHsATME anekTpoHHOro obnaka. KeaHToBble Ynicna. MpaBuna 3anofiHeHNst aTOMHbIX opbuTanen anekTpoHamu:
NPVHLMN MUHUMYMa SHEpruun, npaesuno Xynaa, npasuno Kneukosckoro, npuHumn Maynu.

6 lMepunoamnyeckuii 3aKoH 1 Nnepuoamnyeckas cuctema xummyeckmx anementos [..Mengeneesa. lNepuoanyeckas
Tabnuua kak rpacmyeckoe npegcraBneHMe NepMoanyecKkoro 3akoHa a1eMeHTOB.

7 MeTannbl. Obwas xapakTepucTuka.

8 s- n p-meTtannbl. O6Lwas xapakTepmcTmka

9 d-meTannbl obLas xapakTepucTumka.
MeToa monekynsapHbix opbutanen. OcHoBHbIe NnonoxeHus. [locTomHcTBa 1 HegoctaTkn. ObnacTb

10 npumMmeHeHus. Ucnonb3oBaHne MMO npu onucaHum AByXaTOMHbIX FETEPO- U TOMOATOMHbIX ABYXaTOMHbIX
morekyn. Mpumepsl.

11 KOBaJ'IeHTl-IaFl nonspHas n HenonspHasa cBA3b. MexaHn3mbl 06pa3oBaHNst (AOHOPHO-aKLENTOPHbIN U
OOMEHHbIN).

12 MeTon BaneHTHbIX CBA3EN. OCHOBHbIevI'IOJ'IO>KeHVI$|. HocTtomHcTBa 1 Hegoctatkn. ObnacTb NpUMEHeHMS.
[pyrne Teopun onmcaHus KOBaneHTHON CBA3MW.

13 Teopusa rmbpuansaumm. Bugbl rubpmamsaumn. CBA3b reomeTpmm MOMeKyn ¢ Tunom rubpuamnsaumm. Mpumepsi
MOJIEKYIT C Pa3NNYHbIMU TUNaMu rmépuansaunm.

14 MoHHas ceasb. ObLwas xapaktepuctuka. Obnactb npumeHeHust. Mpumepbl BELWECTB C MOHHLIM TUMOM CBA3W.

15 MeTtannnyeckas cBasb. ObLasa xapakrepucTnka. 30HHasa Teopust KpUCTanoB

16 BopopoaHas ceasb. ObLasa xapakrepuctmka. BnusHue BogopogHou CBS3n Ha CBOWCTBA BELLECTB.
MexxmonekynsapHas 1 BHyTpMMONeKynspHasa BogopogHasi cBs3b. [pumepsi.

17 Mexfmonekynﬂprle B3aumopaencTeus (cunbl BaH-gep-Baanbca). O(?maﬂ xapakTtepuctuka. Bugpl. BnusHue Ha
CBOWNCTBA BeLLeCTB. ArperatHoe COCTOosAHME. TuMbl KPUCTaNNIMYECKON PELLETKN.

18 MpeameT 1 3agaum xumnn. BewecTteo 1 none — ase hopmbl CyLLLECTBOBaHMSA MaTepun. dusnyeckme un
XUMNYECKNE SABITEHUS.
OCHOBHbI€ 3aKOHbI 1 MOHATUS XUMUW: 3aKOHbI COXPaHEHWNS MacChl U SHEPruKn, 3aKOH NOCTOSHCTBA COCTaBa U

19 3aKOH KpaTHbIX OTHOLLEHU (GepTonnuapl U 4anbTOHWABI), 3aKOH OO bEMHbBIX OTHOLUEHWI 1 3aKOH ABOragpo.
Morb, KONMYecTBO BeLLECTBa.

20 3aKkoH aKBMBanNeHTOoB. DKBUBANEHT N 3KBMBANEHTHAs Macca aremMeHTa, MPOCTOro 1 CAOXHOro BeLlecTsa B
OOMEHHbIX U OKUCNNTENBbHO-BOCCTAHOBUTESbHbLIX PEaKUMsX.

21 KnaccuvHeopraqueCKmx coeanHeHun Ha npumepe conen. CpegHue, K1Cnble, OCHOBHble. CBOMCTBA, NpUMEpbI
peakumn, rpadgudeckme hopmyIbl

22 MpeameT xMMnyeckon TepMOAMHAMUKN U Lienn ee udydeHus. MNepsoe Havyano TepMmogmHamMukn. PyHKLUK
COCTOSIHUA M PyHKUMM Npouecca.
BHYTpeHHAS 3Heprns u ee NSMEHEHNE B XMMUYECKOW peakumn. TennoBble ahdekTbl B MI3OXOPHOM U

23 n3obapHom npoueccax. [NoHsaTue aHTanenun. Buabl aHTanbnmu. MNoHATUE 0 3K30- 1 IHOOTEPMUYECKNX
npoueccax.
3akoH Necca. Cneacteus us 3akoHa 'ecca. Tepmoxmmuyeckne ypaBHeHusl. PacyeT TennoBbix ahdekToB

24 |XMMUYECKUX peaKumii C UCMONb30BaHNEM CTaHOAPTHOM SHTanbnnM obpasoBaHns BellecTea. [pumepsl
pacyeToB.
BTopoe Havano TepmoguHamuki. QHTponusa. MMKpo- n MakpoCOCTOSIHUSA CUCTEMBI. TepMognHaMmmyeckas

25 BEPOSITHOCTb CUCTEMbI. PacyeT naMeHeHns aHTPONMU AN XuMmdeckon peakuun. Nprueecty npumepsl
pac4eToB
HanpaBneHue xnMmmMyeckoro npolecca. Xapakrtep nsMmeHeHus aHeprum M'mboca kak kputepuii

26  |TepmMoAaMHaAMWYECKON BO3MOXHOCTU CaMONPOM3BOSIbHOMO npoLecca (MM HEBO3MOXHOCTK). [prBecTn
npvMepbl pac4eToB.
lMpeomeT XMMUYecKom KMHETUKU U Lienn ee nayyeHus. CKOpoCTb XMMNYECKON peakumm (CpeaHss n UCTUHHaS).

27 3aKoH OeNCTBYIOLLMX Macc — OCHOBHOW NOCTyNaT XMMUYECKON KMHETUKN. PU3NYECKNI CMbICH KOHCTaHThI
CKOpPOCTHU.

28 BrnvsaHne Temneparypbl Ha CKOpOCTbVXI/IMI/I‘-IeCKOVI peakuuu. MNMpasuno BaHT-MNodda. YpaBHeHne AppeHuyca.
OHeprusa aktnuBaummn. E€ dunsmdeckuin cmbicn. Cnocobbl akTUBaLMM MOSEKYII.

29 KoHcTaHTa paBHOBeCUS XMMU4eCKon peakumn. E€ dumanyeckmin cmeicn. SanVICVIMOCTb KOHCTaHTbI paBHOBECHS
oT TeMmnepaTypbl. CBA3b KOHCTaHTblI PaBHOBECKS C U3MEHEHeM cBOBoaHOM aHeprumn 'mb6ca. PacyéTsl.

30 OMOreHHble 1 reTeporeHHbIe XMMUYECKNe peakunn. BoipaxeHnst ons KOHCTaHTbl paBHOBECKS.

31 MpuHumn Jle-lWaTtenbe. BnusHne nameHeHnsa KOHLEHTpaUMK, 4aBNEHNst U TeMnepaTypbl HA CABUM XMMNYECKOTO
paBHoBecus. [pumepbl.

32 PacTtBopbl. Bugbl pactBopos. XKngkue pacteopbl. [pouecc pacTBopeHMsi C TOYKU 3peHMS TEPMOANHAMUKM.

BoaHble 1 HeBogHbIE pPacTBOpPbI




KonnuratneHble cBOMCTBA pPacTBOPOB HEINEKTPOJINTOB U 3NEKTPOJIUTOB (,anneHme HacbILLEeHHOro napa Hag

33 pacTBOpPOM, OCMOTUYECKOE AaBfeHne, NOHWXKeHne TemnepaTypbl 3amMmep3aHus 1 NoBblLLeHEe TemnepaTypbl
KMMEeHUs pacTBOPOB).

34 KOJ‘IVI‘-IeCTBeHIjaﬂ XapakTepucTuka cocTaBa pacTBopa — KOHUeHTpauus. dusmdeckmii cmbicn. Buabl
KOHLeHTpauui. Bsanmocsasb mexay Humu. Obnactu Mcnosb30BaHus.
Cnabble anektponutbl. CTeneHb gnccoumnaumm m KOHCTaHTa guccoumaumm Komce. — xapaktepuctuku cnaboro

35 anekTponuta. PacyeT ctenexn auccoumnaumm n Kamcc ns namepeHnin anekTponpoBogHocTu. Vix dpmsmdeckmin
CMbIC1.

36 Kucnotbl, Conun, OCHOBaHUS C TOYKM 3PEHNsST TEOPUM SNEKTponuTUYeckon auccoumauun. Obwme ceBoncTea.
YpaBHeHUs guccoumaunm B BOAHbIX pacTBopax.

37 MoHHOe nponseeaeHne Boabl. Ero gomsnyeckun cmoicri. Bo,qoponglﬁ nokasartenb pH. N rugpokcnnbHbIn
nokasartenb pOH. PacyeT pH anst anekTponnToB pasnuyHon cuMmmeTpun. MNMpumepsl

38 CwunbHble anekTponuTbl. NoHATME 06 akTMBHOCTM pacTBopa anekTponuta. dnsmyecknii cmbicn koaddpuumeHTa
aKkTMBHOCTU. MprMepbl pacyeTa akTMBHOCTU

39 M'moponns. CTteneHb M KOHCTaHTa rmaponunsa. BrnvsHne pasnuyHbix (hakTopoB Ha paBHOBECUE MpoLecca
rmgponusa. NMprumepsl

40 I'eTeporeHHbu_e paBHOBeCUS B pacTBOpax arnekTponutos. lNpon3BeaeHme pacTBOpUMOCTU. Pacyér
KOHLIEHTPALMIA MOHOB B HACbILLEHHbIX pacTBOpax ManopacTBOPUMbIX SNEKTPOSINTOB

a1 OnpenqneHme OKVICHVITeﬂbHO:BOCCTaHOBMTeﬂbHOIZ peakumun. Tunbl OKUCITMTENBHO-BOCCTAHOBUTESBbHbIX
peakuunin. CpaBHEHME MOHATUN "CTENEHb OKUCIIEHMA" N "BaneHTHOCTL"

42 OCHOBHbIE OKMCIIUTENN 1 BOCCTaHoBUTENW. [prMepbl peakumin ¢ nx yyactmem.

43 HewncTure KMcnoT u weno4ven Ha meTtannbl. OCHOBHblE 0COBEHHOCTH

44 MeTopf aneKTPOHHO-NOHHLIX Nonypeakumi. NMpaBuna ypaBHUBaHUSE OKUCIINTENBHO-BOCCTAaHOBUTENbHOM
peakuuu B pacteope. [pumepbl

Cemectp 2

MexaHn3M BO3HMKHOBEHMS ABOMHOMO 3NEKTPMYECKOro Crosi U cKayka NoTeHumMana Ha rpaHuue pasgena

45 MeTann-pacTeop aneKkTponuTa. PaBHOBECHbLIV 3NEKTPOAHbIM NoTeHumarn. YpaBHeHne HepHcrta. AHanms
YypaBHEHWS.

46 OnekTpoaBMKyLLasi cuna ranbBaHUYECKOro afieMeHTa u paboTa ranbBaHu4Yeckoro anemeHTa. Pacyét 3C.

a7 CraHgapTHbI BOOOPOAHLIN anekTpod. BogopogHas wkana noTeHumnanos.

48 Onektpoabl | poga (ycnoBHoe 0603HavYeHne, paBHOBECHAN 3MEKTPOAHAN peakLums, BblpaXeHue 4ns
noteHuunana). Mpumepsi.
Psag ctaHgapTHbIX 9NekTpoAHbIX NOTEHLMaNoB. JKcnepuMeHTanbHoe onpegeneHie ctaHgapTHOro

49 noteHuuana. Micnonb3oBaHne CTaHAAPTHbIX 3MEKTPOAHbLIX NOTEHLMANOB AN onpeaenieHns HanpaeneHus
XUMNYECKUX N INEKTPOXMMUYECKMX npoueccos. MNpumepsl.

50 Kopposusa meTannos. Buabl KOppo3un. AnekTpoxmmmyeckas Kopposus. Xumudeckas kopposus. [Mpumepsi.

51 MeTogb! 3awwmTbl 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 aNekTponuaa. ANeKTponMTMyeckoe padmHMpoBaHMe MeTanmos,
ranbBaHoOMMacTMKa, 3NEeKTPOXMMNYecKas nonmpoBka n ap.

55  [XuMun4yecknin anemMeHT 1 NPOCTOe BeLeCTBO. ANnOTPONHbIE Mogudrkauum.

56 XvMunyeckas CBA3b M B3aMMOAENCTBUSA B NPOCTbIX BELLeCTBaX: KOBaneHTHas HenonsdpHas, metannuyeckas,
BaH-Aep-BaanbCcoBbl CUMbI.

57 OOwue NprHUUNBI NONYyYeHMA NPOCTLIX BELLECTB.

58 YT0 Takoe GuHapHble coeguHeHus. Knaccmdumkaumsa GuHapHbIX COeaNHEHNI.

59 KucnopopgHble GuHapHble COeAMHEHUS.

60 BopopogaHbie BUHapHble coeanHeHS.

61 Yto Ha3bIBAETCA MHOTOIMEMEHTHBIM COeAMHEHNEM. IjIpMHuwnbl Knavccmqawkauww MHOrO31IEMEHTHbIX
coeanHeHu. Knaccbl MHOroanemMeHTHbIX coeanHeHni. ObLme cBOMCTBA.
OOwwas xapakTepucTUKa a1EMEHTOB MaBHbIX NOArPYNn u Ux coeguHeHui. Neprnogmyeckoe N3aMeHeHne

62 KMCNOTHO-OCHOBHbIX U OKUCINTENbHO-BOCCTAHOBUTENBHBLIX CBOMCTB M TEPMUYECKON YCTONYNBOCTU
OAHOTUMHBLIX COEANHEHUN.

63 Bopopoa. CtpoeHue. MponsBoacTeBo Bogopoaa, BOOOPOAHAs! SHEPreTUKa: COBPEMEHHOE COCTOSIHNE U
nepcnekTvebl. Mapuabl.

64 Boga v nepokeng Bogopoga. CtpoeHue, ceonctea. CxoacTBO 1 pasnuymns.

65 Metannel 1A n 1A rpynn. CTpoeHune aToMOB 1 NpOCTbiX BellecTB. [NonyyeHune n ceoricTea. Obwme
3aKOHOMEPHOCTM B CBOMCTBaX U 0COBEHHOCTU. NpUMeHeHe.
Obwasa xapaktepucTuka anemeHToB VII A rpynnbl: 3NeKTPOHHOE CTPOEHUE, YCTONYMBBIE CTENEHN OKUCIIEHUS,

66 aToOMHble paguycCbl, NOTeHUManbl NOHU3auun, cogepxaHne B 3eMHO Kope. 3aKOHOMEPHOCTU B U3MEHEHUMN

CBOWCTB 1 0COBEHHOCTH.




BO,D,OpO,D,HbIe coegunHeHuna ranoreHos: nony4veHue, CtpoeHue, CBOWCTBA. 3aKOHOMepHOCTI/I B N3MEeHEeHUn

67 y
CBOWCTB 1 0cObeHHOCTU. TexHuka 6e3onacHoCTU Npu paboTe.

68 Oxkcuabl n gpyrve 6uHapHble KMCMOPOAHbIE COBANHEHNS ranoreHoB: nomy4exue, CTpoeHue, cBOWNCTBA.
3aKOHOMEPHOCTM B U3MEHEHMMN CBOUCTB M 0cobBeHHOCTU. TexHuka 6esonacHocTy npu paboTe.

69 chnoponconepvmau.me KMCNOTbI U CONKW ranoreHoB: NonyvyeHne, CTpOeHne, CBOMCTBA. 3aKOHOMEPHOCTM B
N3MEHEHMN CBOWCTB M 0cOBeHHOCTU. TexHuka 6e3onacHoCTh npu paboTe.

70 lMprMeHeHne ranoreHoB U X COeaAMHEHUN.
O6Lwasn xapakrepucTmka anemeHToB VI A rpynnbl: 311EKTPOHHOE CTPOEHNE, YCTOMUMBBIE CTEMEHN OKUCTIEHMS,

71 aTOMHble paguycbl, NOTEHLManNbl NOHM3aUUK, cogepXaHne B 3eMHOI Kope. 3aKOHOMEPHOCTU B U3MEHEHWM
CBOWCTB 1 OCOBEHHOCTMW.

72 O6Lwasn xapakTepucTmka KICNOPOAA 1 Cepbl — MPOCThIX BELLECTB: NMONy4eHue, CTpoeHue, CcBONCTBA.
3aKOHOMEPHOCTU B U3MEHEHMN CBONCTB U OCOOEHHOCTU.

73 CepoBogopog 1 cynbduabl, cynbdaHbl U nepcynbduabl: CTPOEHNE U CBOMCTBA. TexHWka 6esonacHoCcTy npu
paboTe ¢ cepoBOAOPOAOM U €r0 COELUHEHUSMU.

74 CoegnHeHus cepsbl (IV) — cepHUCTBIV ra3, cepHuUcTast kucnoTa u eé conu. lNonyveHne, CTpoeHne, CBONCTBA,
npumeHeHne. TexHuka 6esonacHocTu npu paboTe.

75 CoeanHeHnus cepsbl (V1) — okeung, cepHas kucrnota n eé€ conu. lNonyveHune, cTpoeHne, CBONCTBA, NPUMEHEHME.
TexHuka 6esonacHocTy npu paboTe.

76 HekoTtopble KMCNOPOACOAEPXALLME KNCTIOTbI CEPbI: NEPOKCOCEPHBIE, NOMUTUOHOBbIE, TMOCEPHBIE 1 X CONM.
CTtpoeHue, CBONCTBA, NpUMeHeHMe. TexHnka 6esonacHocTy npu paboTe.
O6Lwasn xapakTepucTmka anemeHToB V A rpynnbl: 3/11EKTPOHHOE CTPOEHUE, YCTOMUYMNBLIE CTEMEHN OKUCTIEHMS,

77 aTOMHble paguycbl, NOTEHLMamNbl NOHM3aUUK, cogepXaHne B 3eMHOI Kope. 3aKOHOMEPHOCTU B U3MEHEHWM
CBOWCTB 1 OCOBEHHOCTMW.

78 OOwas xapakTepucTunka asota u daczccbopa — NPOCTbIX BELLECTB: Nosly4eHne, CTpoeHme, CBOMCTBA.
3aKOHOMEPHOCTUN B U3MEHEHMN CBONCTB U OCOOEHHOCTU.

79 AMMMaK — BaxHeliLLee BOOOPOOHbIE COeAMHEHNe a3oTa: NofyYyeHne, CTpoeHue, CBOMCTBA. TexHuKa
6esonacHocTu npu pabote. AMUabl U HATPUAbI.

80 'mapasuH, rmapokcMnaMmH 1 a3ngoBofopoa: NofyvyeHne, CTpoeHe, CBONCTBA. TexHnka 6e3onacHoCTh npum
paboTe.

81 Okcnppl azota. CTpoeHune, CBOWCTBA, NMPUMEHEHME.

82 A3oTHas kucnota. Hutpatsl. [lonyyeHue, cTpoeHre, CBONCTBA, NPUMEHEHNE.

83 docuH n andocduH. CTpoeHue n CBoONCTBa, NpuMeHeHne. TexHrka 6esonacHocTy npu paboTe.

84 Okeunabl pocopa (1) u (V). MNonyyeHne, CTpoeHne, CBOMCTBA, NpUMeHeHne. TexHuka 6e3onacHoCTM npu
paborTe.
O6Lwasn xapakTepucTmka anemeHToB IV A rpynnbl: S1EKTPOHHOE CTPOEHNE, YCTOMUMBLIE CTEMEHN OKUCTIEHMS,

85 aTOMHble paguycbl, NOTEHLManNbl NOHM3aUUK, cogepXaHne B 3eMHOI Kope. 3aKOHOMEPHOCTU B U3MEHEHWM
CBOWCTB 1 0COBEHHOCTMW.

86 O6Lasn xapakTepucTmka yrnepoaa W KPEMHWS — MPOCTbIX BELLECTB: NOMy4eHne, CTpoeHue, CcBONCTBA.
3aKOHOMEPHOCTW B UBMEHEHUN CBOWCTB M OCOBEHHOCTH.

87 AnnoTponHble Mogndukaumm yrnepoga: NpupoaHbie U NckyccTBeHHble. CTpoeHne n ceoicTea. [NpumeHeHne B
HaCTOsILLEM U NepcrneKkTuBe.

88 HeopraqueCKM_e CoeaVHeHus yrnepoa: yrapHblii ras, yrnekucnbli ras, yrofieHas KUCnoTa u kapboHartbl.
CTtpoeHue, cBoWCTBa, NpuMeHeHne. TexHuka 6e3onacHocTv npu pabore.

89 CuHnnbHas kucnoTa u umaHuabl. CTpoeHune, CBOMCTBA, NpMMeHeHne. TexHnka 6esonacHocTn npu pabore.

90 Oxkcung kpemuust (IV), KpeMHMEBbBIE KUCNOTbI U cunukaTbl. CTpoeHne, CBOWCTBA U NPUMEHEHME.

91 O6U:I,aﬂ XapaKTepucTHka O1oBa 1 CBMHLA — MPOCTbIX BELUECTB 1 UX COeaVHEHWUI: NonyYeHne, CTpoeHne,
cBoicTBa. 3aKOHOMEPHOCTU B UBMEHEHMMN CBOWCTB M OCODEHHOCTH.

92 AntomuHuii. CTpoeHune n cBoncTBa. [pyMeHeHne B TEXHMKE U NPOMbILLNEHHOCTU. [onyyeHne antoMuHms.

93 Bop 1 ero BaxHenwme coegmHeHns: 6opaHbl, DOpHbIE KUCNOTLI 1 BopaThbl.

94 O6was xapakrepucTmka d-anemeHToB. ANEKTPOHHOE CTPOEHME, pacnofioXXeHNe B Nepnogmyeckon Tabnuue,
Knaccudukaumsa. AHeprum noHn3aumm, pagnmycbl aTOMOB, XapakTepHbIE CTENEHWN OKUCTEHNS.

95 KoopanHaumoHHble coeamHenuns d-anemeHToB. Knaccudumkaums. HomeHknartypa.
KoopanHaumoHHble coeamHenuns d-anemeHToB. CTpoeHMe ¢ No3numii MeETOAA BarieHTHbIX CBA3EN. Tunbl

96 rmépuamsauum 1 reoMeTpms KOMMNIEKCOB. DNEKTPOHHOE CTPOEHNE U MarHUTHbIE CBOMCTBA. DNEKTPOHHOE
CTPOEHME 1 OKpacKa KOMMIEKCOB.

97 OnemeHTbl NoArpynmnbl Xxpoma obLuas xapakTepuctuka, XMMUHECcKme CBOMCTBA XpoMa 1 ero coeguHeHun
(MonnbaeH, Bonbgpam, 0COBEHHOCTU NX XMMUHECKUX COEANHEHWN).

98 Xpom, monnbaeH, Bonbdpam nprMeHeHne B NPOMBbILLIIEHHOCTH, CNaBbl HA UX OCHOBE.
XpOM 1 ero coeguHeHUs1, Kak OKUCIINTENM B XMMUYECKMX peakumsix (CoctaB XpomoBour cmecu). Conm

99 ONXPOMOBOM U XPOMOBOW KUCHOT, 0COBEHHOCTU MX MOBEAEHMSA B LLENOYHON U Kucnon cpegax. Okeunapl
KMCNOTbl XpoMa.

100 OneMeHTbl NOArPYNnbl MapraHua obllasi xapakTepucTuka, MPUMEHEHNE B NPOMBILLIIEHHOCTU, XMMUYECKME

coegunHeHunsa (TeXHeLI,I/II7I, peHI/IIZ, 0COBEHHOCTN UX XUMMUYECKNX COGLI,I/IHGHI/IVI).




MapraHey 1 ero coeiMHeHNUs, Kak OKUCIUTENN B XMMNYECKNX peakumax (peakumns pasnoxeHnsa nepMmaHraHaTta
101 [kanus). Conun MapraHLoBOW U MapraHLOBMUCTON KUCINOT, 0COBEHHOCTU MX NOBEAEHUS B LLEOYHOM U KUCITON
cpepax.

MapraHeLl,, €ro oKkCnabl, OCHOBaHWUA, KACITOTbl U COJN. I'IpmmeHeHme MapraHua un ero COeaVHEHUN B TEXHUKE
crnnaBbl HA X OCHOBE.

102

OnemeHTbl cemelicTBa xenesa. ObLan XapakTepucTuka arieMeHTOB Xeleaa, kobanbTa, HMKens (GJ'IeKTpOHHoe

103
CTpOEHuUe).

XvnmMmunyeckune CBOMCTBaA Xenesa. BaaumoaencTene ¢ KucnotaMmum 1 Lenovyamu, NpoLeCc pXKaBrieHus Kenesa.
104 |Ctanu un yyryHbl. Xumuam npotecca Beinnasku. Okenapl n rugpokenabl xenesa. Cynbduabl. XuMmmyeckue
cBoOWCTBA.

Conu xenesa Il 1 lll. Peakuun Ha voHbI enesa. MNonyyeHne KOMMNEKCHbIX coneii xenesa. MNprumeHeHne

105 COEeAVHEHUI XKenesa 1 ero 61Monormyeckoe 3HauyeHue.

106 OnemeHTsl | - B noarpynnel. Meapb, ee XMMuyeckue CBoCTEa, npuMeHeHme (cnnaBbl Ha ocHoBe Meaw),
npupogHble coeanHeHus. Cepebpo, 30M10T0 (XMMUYECKNE CBOWCTBA, MPUMEHEHWNE, NPUPOAHbIE COEAUHEHUS).

107 OnemeHTbl Il - B nogrpynnbl. LiHK, kagMuii pTyTh (XMMUYECKUE CBOWCTBA, NPUMEHEHWE, NPUPOAHbIE

coevHeHUs).

5.2.2 TunoBble TeCTOBble 3aAaHNA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kenchbl)

Tunosble NPaKTUKO-OPUEHTUPOBaAHHbIE 3a4aHNA HaxoaAaATCA B NPUIIOXEHUN K JaHHon P

5.3 MeToanyeckue maTepuansl, onpegensiowme npoueaypbl oLeHMBaHUA 3HaHUN, YyMeHUI, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpomMexyTo4HoM aTrecTauum 1 Nnopsaaok NMUKBUAaLNM akagaeMnyeckomn
3a[10MKEHHOCTH

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

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHasa X MucbmeHHas X KomnbloTepHOE TECTMPOBaHME UHas

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm No gUCUUNIIMHe

* Bo3amoxHocTe nonb3oBatbea [epuognyeckon Tabnuuen anemeHtoB [./.MeHngeneeBa, cnpaBOYHbIMU
TabnuuammM pacTBOPMMOCTM, KOHCTAHT AuccoumaumMm cnabbix 3NeKTponuToB, NPOW3BEOEHWUA pacTBOPUMOCTH,
CTaHOapTHbIX ANEKTPOAHbLIX MOTEHLMANOoB, CTaHAAPTHbLIX TEPMOAUHAMUYECKUX BEMNNYMH, KanbKyNsaTOPOM;

* Bpems Ha nogroTtoBKy oTBeTa Ha ak3ameHe 45 MUHYT.

6. YYHEBHO-METOAMYECKOE N UH®OPMALMUOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YyebHas nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO oa usgaHusa | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
Mpecc . A. OcHoBbl 06LLen XruMum Cankr-TeTepbypr: http://www.iprbooksh

XUMUSOAT 2017 op.ru/67353.htm

Bapkoeckui  E. B.,|O6was xumus MuHCK: BbilLsiiLLas http://www.iprbooksh

TkauyeB C. B., ' 2013 op.ru/35509.html
LKona

MeTpyweHko J1. I

6.1.2 lononHuTenbHas y4yebHas nutepartypa

Mpecc N. A. Xumus Cankr-TeTepbypr: http://www.iprbooksh
HaunoHanbHbIN op.ru/71710.html

o 2014
MUWHepanbHO-CbIPbEBOW
yHBepcuTeT «[ OpHbINY
JI.MN. Apgawesa, T.JI.|[[MpakTukym no| M-Bo obpasoBaHusa un http://nizrp.narod.ru/
JlykaHuHa HeopraHuM4yeckon xummn | Hayku P, BLUTO 2018 metod/kafobshineorg
TekcT ]: yy. nocobue crnerynTtAa.-- CMNo.: h/2018 09 24 01.pd f

BLUTS Crerynta




JI.M. Appawesa, T.J1.[MpakTukym no obwen xumumn| M-Bo obpasoBaHusa 1 http://nizrp.narod.ru/
JlykaHuHa, W.C.|[TekcT]: y4eb. nocobue Haykun PO, BLUTO 2017 metod/kafobshineorg
Muxannosa cnerynTtph. - CMo.: h/19.pdf
BWTS CN6rynrta
TJI. JlykannHa, WN.C.|O6was xumMusa B XUMWUYECKOWN http://nicrp.narod.ru/
MuxawnnoBa TEXHOMormm OPEBECUHbI. metod/kafobshineorg
OCHOBHble  3aKOHOMEPHOCTU h/12.pdf
XUMUYECKNX npoueccoB.[ M-Bo o6pasoBaHus u
OkuncnutensHoBoccTaHoBuTe |Hayku PP, CI6 ITYPIN. - 2015
NbHble npeBpatyeHnsi. OCHOBBbI Cre. : crnerTypPn
anekTpoxumun [TekcT]: yuyeb.
nocobue
JI.M. ApgaweBa, A.lO.|HeopraHuyeckas XUMuns| M-BO Hayku 1 BbiCLLETO http://nizrp.narod.ru/
Baxpywes, T.J1.|[TekcT] : mMeToaundeckue| obpasoBaHus, BLUTO metod/kafobshineorg
JlykaHuHa ykazaHua K BbinonHeHuo| CM6rYNATA. — 4 uaa., 2019 h/1569419150.pdf
WHAMBUAYanNbHbIX 3a4aHui ncnp. u gon. — Cl16.:
BWT3 Creryntai
TJI. JlykanuHa, T.T.|O6was xMMus B KOMNNEKCHOW http://nizrp.narod.ru/
OBuYMHHMKOBA XUMWYECKON nepepaboTke metod/kafobshineorg
apesecuHbl  Knaccudukaums h/4.pdf
HeopraHW4ecKkMx CoeaVMHEHWUN. M-B0 0BpA3oBaHMA 1
g;gf:g;‘; PO | HAVKM PO, CTIGTTYPI. - 2013
. Chno.: CrerTyper
CaMOCTOSITENbHOM paboTbl
crygeHtoB | kypca) [TekcT]:
y4eb. nocobue

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

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

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

MHdopmaumoHHaa cuctema «EamHoe OkHO pJgocTtyna k obpasoBaTtenbHbiM pecypcam. Pasgen. Xumusay
[OnekTpoHHbIv pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

PedepaTtnBHasi n cnpaBo4yHasi 6asa OaHHbIX PELEH3MpyeMon nuTepaTypbl Scopus [QneKTpOoHHbIV pecypc).
URL: https://www.scopus.com

Bubnnoteka Xnmmyeckoro dakynbTeTa Mry [OneKkTpoHHBbIN pecypc] URL:
http://www.chem.msu.ru/rus/library/welcome.html

6.3 MNepeyeHb NULEH3NOHHOIO U CBOBOAHO pacnpoCcTpaHAeMoro NporpamMmmHoro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeO6X0AMMOW ANA OoCcyLleCcTBNEeHNA obpa3oBaTenbLHOro
npouecca no gucumnnuHe

AyanTtopus OcHalueHne
FleKuMOHHas MynbTumeamninHoe obopyaoBaHue, cneunanm3npoBaHHas mebenb, gocka
aygutopus
HabGop nabGopaTopHbIi Ans npos-geHus pabotr no xumun, pH/ HB — meTpbl, Bechl
5-211 nabopaTtopHble, TepMmocTaT, AucTUnnaTop. Xumudeckas nabopatopus kadenpbl obwen wu

HEeopraHM4yeckon XUMMM C HeobXOAUMbIMWU peakTUBamMu M naGopaTopHbiM 0GopyaoBaHWEM
(Npo6upkK, NNaHwWeTbl C HAGOPOM PeakTMBOB, CTAHAAPTTUTPLI U NpoYee).




MpunoxeHune

MpunoxeHue

pabouyen nporpammbl AUCLUNINHBI XUMUNA

HaumeHogaHue Bucuunnum./

no HanpaeneHuio nogrotoekn 29.03.03 TexHonormsa nonuMrpagryeckoro 1 ynakoBo4HOro NnpoM3BoACTBa
HanmeHoBaHwue Ol (npodumng): TexHonornsa ynakoBOYHOro Npon3BoacTBa

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

Ne n/n | YCnoBus TMNOBbIX NPaKTUKO-OPUEHTUPOBAHHbIX 3adaHui (3agad, KencoB)
Cemectp 1
1 OnemeHT HaxoauTcsa B YeTBepTOM nepuoae, VA rpynne. Onpegennte nopsaakoBbI HOMeEP 3reMeHTa U

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

2 [okaxuTe, 4To ANA anemMeHToB |IA rpynnbl Nepuoanyecku NoBTOPAETCS SNEKTPOHHAs KOHUrypaums
BaneHTHbIX YPOBHEMN.
3 O6bSACHUTE CTPOEHNE MOMEKyNbl aMMUaka Ha OCHOBE MeToa BaNleHTHbIX CBA3ei

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

5 PaccunTanTte nameHeHue aHTanbNuu B peakuumn ropeHns 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/mMonb. 3anvwnte
TEPMOXUMUNYECKOE YpaBHEHUE peakumun. OnpegenuTe TMN peakumm: 3K30- Unn aHAoTEPMUYECKas.

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

(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 KOHLEHTpaLUuy 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 Onpepnenutb, YeMy paBHbl MOHHAas cuna pacTBopa 1 akTuBHOCTb MoHOB B 0,08 M pacteope CaClz,
cogepxauiem, kpome Toro, 0,06 M HCI.

11 Bbluncnntb KoHUeHTpauuio noHos [H*] n a 0,1 M pacTeBopa rugpokcmaa aMMOHUS, KOHCTaHTa
anccoumaumm kotoporo Kp = 1,75-10-5 npu (25 °C).

12 Bbluncnnte pactBopumocTb CaSO4. Bo ckonbko pa3 yBenuuutcs pactsopumoctb CaSO4 nocne
pobasneHus K 1 n HacblweHHoro pacteopa 0,01 monb K2SO47?

13 Paccuutatb pH, koHCTaHTy 1 cTeneHb rugponusa 0,1 M pacteopa AgNOs.

14 | CocTaBbTe MOHHO-3MEKTPOHHbIE CXeMbl CNIEAYIOLLMX O.B.p.:
a) Nal + H2SOa(koHU.) — |2 + SO2 + Naz2S0a4 + H20

6) K2Cr207 + NaCl + H2SO4 — Clz2 + Cr2(SO0a4)s + K2SO4 + Na2S0Oa4 + H20

15 Paccuntate 3[C cTaHgapHOro MeaHO-LMHKOBOTO raribBaHU4eckoro anemeHta. CocTaBuTb CXemMy
ranbBaHWYECKOro afieMeHTa, HanucaTb YpaBHEHUs peakLUWi, NPOoTeKaloLWMX Ha KaToae 1 aHode U
CyMMapHoe ypaBHeHWe 3TUX NPOLIeCCOoB.

16 MoxxHo nn nepmMaHraHaT-mnoHOM OKUCIIUTb NNaTUHY B Kncnom cpege npu CtTaHoapTHbIX YCITOBUAX.

17 | OcyllecTBUTb pasfnnyHbIe Lienoykn NpeBpaLLeHuii:
1. S5S02—H2S04—H2S —H2S04




2. Cl>—CIlO2—HCIOs—HCI—CI

3. P>P0O4s*—H2POs—H3PO4
J PH3
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