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KaHampat XuMmn4yeckmx Hayk, OOLEHT Appawesa J1.IM.

Ot kadenpbl cocTaBUTENS: Jlykanuna T.J1.
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3aBenyownii kacbeapon
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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb pgucumnnuHbl: Co3gaHve LEnoCTHON CTPYKTYpPbI 3HaHWA Mo TeoOpeTUn4eCKnMM " npakTn4eCKkum
ocHoBam o0Llen n HeopraqueCKon Xnumnn, HeobxooumbIX Ans yCnewHoro oCcBOeHua auncunniimH eCteCtBeHHOHay4YHOoro
n I'IpO(beCCMOHaJ'IbHOFO LIMKIOB.

1.2 3apgayuv AUCLUNIIUHDI:

* /3yyeHne TeopeTnyYecknx OCHOB HEOPraHUYECKON XMMUN (COCTaB, CTPOEHUE U XUMUYECKUE CBONCTBA NPOCTbIX
OCHOBHbIX BELLECTB U XMMWUYECKMX COeOMHEHWN, CBA3b CTPOEHMS BellecTBa C YCINOBUSIMW MPOTEKaHUS XUMUYECKUX
NpoLIeccoB. 3aKoHOMEepHOCTH npoTekaHus XUMUYECKNX npoLieccos, Teopus pacTBOpOB,
OKMCNUTENbHO-BOCCTAHOBUTENbHbIE NPEBPAaLLEHUS).

» OBnageHue pyHaaMeHTanbHbIMMU NPUHLMNAMU 1 METOAaMM PeLUEHNs HayYHO-TEXHUYECKNX 3afay

» ®opMUpOBaHNE HABbLIKOB MO NPUMEHEHMWIO TEOPETUYECKMX 3HAHUI AN OGBbACHEHNS Pe3yNbTaToB XMMUYECKUX
3KCMEPVMEHTOB.

» dopMupoBaHMe y CTyJEHTOB €CTECTBEHHOHAYYHOMN KapTUHbI MUpa.

» O3HaKOMIIEHNE CTYAEHTOB C UCTOPUEN U NTOTMKON Pa3BUTUSI XMMUN U OCHOBHBIX €€ OTKPbITUI.

1.3 Tpe6oBaHusA k NpegBapuTeNbHOM NOAroTOBKe O06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa npegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3Y4YEHUN OUCLUMIINH:

Martematuka

dusuka
Okonorusa
BBeneHne B TeXHOMNOrMI0 Nonurpadu4ecKkoro 1 ynakoBOYHOro Npon3BoACTBa

2 KOMNETEHUMUN OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

OlNK-1: Cnoco6eH NpUMeHATb eCTeECTBEHHOHaY4YHble U OOLEeNnHXeHepHble 3HaHUsA, MeTOAbl MaTeMaTUYECKOro
aHanusa u mogenupoBaHusi B o6nacTty npodeccuoHanbLHoOM AeATeNbHOCTU

3HaTb: OCHOBHblE TEPMUHbI ”N3 06|.|.|,e|7| n HeopraqueCKon XuMnn; Teopetnveckne OCHOBbl U eCTeCTBEeHHOHay4HYlo
CYLWHOCTb XMMUYECKUNX I'IpeBpaLLl,eHVIVI B TEXHOJTIOrM4YeCKnx npoueccax.

YMeTb: COCTaBNsTb XMMUYECKME YpPaBHEHUS, XapakTepusylollne CBOMCTBA 3MIEMEHTOB M COEAUHEHWI Ha WX OCHOBE;
aHanu3vpoBaThb CBOWCTBAa MaTepuarnos

Bna.qub: mMeTogamMu pacyeTa KOHLI,eHTpaLWIﬁ B 3KCNepuMeHTallbHbIX NCCcnegoBaHUAX HaBblKaMu paﬁOTbI C XUMNYEeCKUMHn
BelwecTsamu, nabopaTopHo Nocyaon u 06opyaoBaHNEM

OlNK-3: Cnoco6eH npoBOAUTbL U3MepeHUusi, o6pabaTbiBaTb 3KCNepUMeHTanbHble faHHble, HabnoaaTh U
KOppeKTMpoBaTb NapameTpbl TEXHONOrM4YeCcK1x NpoLeccoB

3HaTb: XMMUYECKUE CBOWCTBA OCHOBHbIX BELLECTB U WX COEAMHEHWA; MPUMEHMMOCTb TEX UMM WHbLIX BELIEeCTB ANS
PasnUYHbIX TEXHOMOMMYECKUX YCIMOBUI MMM MPOLIECCOB; OCHOBLI TEXHUKU GesonacHOCTU npu paboTe C XMMUYECKUMU
BeLecTsamm

YMeTb: NpuroTaBnmneaTh pacTBOPbI; PACCUUTLIBATL KOHLIEHTPALIMW BELLECTB

BnapgeTtb: onbiToMm nony4vyeHuna akcnepuMeHTalbHbIX aHHbIX U OUEHKN TOYHOCTU I/I3MepeHI/II7I, NOCTPOEHUA rpacbmquKmx
33aBYCUMOCTEN, NCMOMb30BaAHUSA cnpaBquoﬁ XUMUYECKON mTepartypbl




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

KoHTakTHas
paboTta

CP MHHoBaL,. dopma

dopmbl | Tekywiero
yachl .
( faitl) ( f:c%) ( ) 3aHATUIA | KOHTpO&s

HaumeHoBaHve 1 cogepxaHune pasgernos,
TeM U y4eBHbIX 3aHATWIA

CewmecTp
(kypc gns 3A0)

Paspen 1. CtpoeHue BewecTBa

Tema 1. OCHOBHble 3aKOHbl  XUMWUW.
CtpoeHnune atoma. YpasHeHue LpeneHrepa.
MoHaTne BOJTHOBOM PYyHKLUMN.
OHepreTnyeckme xapakTepucTuki atoma.
JlabopaTtopHaa pabota 1. OnpegneneHue
3KBMBANEHTHOWM MacCbl MarHusi.

Tema 2. Mepunogmnyeckas cuctema
anemeHtoB [O.WN. MeHpgeneeBa. [loHATne
3NeKTpooTpULATENBHOCTM U cpoAacTBa K
ANEKTPOHYy. S-, p-, d-, f- anemeHTbI.
BaneHTHOCTM  3NMeMeHTOB  T[NaBHbIX WU
noBoYHbIX NoArpynn.

03,11
Tema 3. Xumuyeckas cBHA3b. Teopus
XUMUYECKUX cBA3el. Xumudeckas CBsI3b
MoHHoro Tuna. KoBaneHTHass  cBs3b.
FeomeTpmss  Monekyn no metoay
BaneHTHbIX CBsi3eN. Mbpunansaums
AMEKTPOHHbIX opbuTanen. MeTopg
MONEKynsapHbIX  opbuTtanen. CTpoeHune
OTAENbHbIX  MOMEKYn C  KOBarieHTHOW
CBSI3bI0. eTepoaToMHbIE MOEKYIbI.
KoopauHaunoHHble coeguHenusa. Teopusi
KpucTannan4eckoro nons nuraHgos.
Mony4yeHue KOOPAMHALMOHHBIX
COoegMHEHNN. MpumeHeHne
KOOPAMHALMOHHbIX COoeVHEHUIN B
pa3nu4HbIX 06NacTAX TEXHUKMN.
JTabopatopHas paboTta 2.
KoopauHauMoHHblE  COeOMHEHUs U UX
cBOWNCTBA.

Pasgen 2. OCHOBHble 3aKOHOMEPHOCTU
XUMUYECKMX MPOLECCOB

Tema 4. Xumndyeckaa TepMoguHaMuka.
OCHOBHble 3aKOHOMEPHOCTU  XMMWUYECKUX
NnpoLEecCcoB. OHTanbnus XUMUYECKNX
peakuun. AHeprua aktusaummn. 3akoH Necca.
PaboTta XUMUYECKOM peakuuu. 3.J1.A3
CraHpaptHoe cocTtosiHne. CTtaHgapTHbIN 2 2 6
noTeHuunan 'mbbca. Ycnosue
CaMOIpoOUn3BOSIbHOMO npoTeKaHus
XUMUYECKON peakunu.

JlabopaTtopHass pabota 3. Tennosbie
3 PEKTbI XMMUYECKUX peakuui.




Tema 5. Xumuyeckaa KuHeTuka. KuHeTuka
XUMUYECKUX peakumin. 3akoH OeNCTBYIOLLUX
Macc. CKOpPOCTb  XUMMUYECKUX  peakuun
YpaBHeHue AppeHuyca.

JlabopaTopHas pabota 4. BnusiHne
KOHLIEHTpauun pearvpylowmx BeLeCcTB Ha
CKOPOCTb peakuum.

Tema 6. Xnmumyeckoe paBHOBecue. YYeHue o

paBHOBECUU. KoHcTaHTa paBHOBECMUSI.
3aBMCMMOCTb  KOHCTaHTbl  pPaBHOBECMSI  OT
TemnepaTypbl.

JlabopaTopHasi paboTa 5. BnusHme pasnmyHbix
hakTOpoB  Ha  COCTOSIHUE  XMMUYECKOrO
paBHOBECUS.

Pasgen 3. Teopus pactsopos

Tema 7. Pacteopbl. lNMpouecchl pacTBOpPeEHMs.
O6wwe cBowcTBa pacTBopoB. 3akoHbl Payns.
KoHueHTpaumm pacTBOpoOB.

JlabopatopHaa pabota 6. [lpurotoBneHue
pacTBOpPOB.

JlabopatopHaa pabota 7. OnpegeneHune wmx
KOHLEHTpaLuin pacTBOPOB.

JlabGopaTopHasi pabota 8. OnpegeneHune
SHTanNbNUN PacTBOPEHNSI BELLECTB.
JlabGopaTopHasi pabota 9. OnpegeneHune
TemnepaTypbl 3aMep3aHus pacTBOPUTENS U
pacTBopa.

Tema 8. OnekTponuTuyeckass auccouunaums.
KncnoTHoO-OCHOBHbIE B3aMMOOENCTBUA.
Ounccoumnauus Kucnot " OCHOBaHU.
OnpepeneHue cunbl KACNOT MO UX dopmyre.
KoHcTaHTa  guccoumauun.  MN30TOHMYECKUI
KO3 PULMEHT. CunbHble 3MNEeKTPOnnTHI.
AKTUBHOCTb, KOAWPULMEHT aKTUBHOCTMU.
JlabopatopHasa pabota 10. OCHOBHbIe Knacchl
HEOpPraHWYeCcKNX COEOVMHEHUN: KUCMOTbl U
OCHOBaHU4A. M3yyeHne KMCNOTHOCTU cpefpbl UX
pacTBOpOB.

NlabopatopHaa pabota 11. OnpegeneHue
KaxyLlenca cTeneHn auccounauum CUnbHbIX
3MEKTPONNTOB.

Tema 9. Cnabble anekTponutbl. 3akoH
pa3baBneHus OctBanega. CteneHb
anccounaumn. loHHoe npon3seneHne Boabl.
JTabopatopHasa paboTta 12. PeakuuMu MOHHOrO
obmeHa c obpasoBaHneM cnaboro
anekTponura.

JlabopatopHas pabota 13. N3yuyeHne nMoHHOro
paBHOBECUSI B pacTBopax cnabdbix KACMNOT

JLK,3,T,03




Tema 10. T[lpousBegeHne pacTBOPUMOCTMU.
lMpounssegeHue pacteopuMmocTu. [puMeHeHwue
KOHCTaHTbl ~ paBHOBeCuUs  ONnd  aHanusa
XMMUYECKMX PABHOBECUIA Ha MPUMEpPE UNOHHbIX
peakuun.

JlabopaTopHasi pabota 14. Peakumm MOHHOrO
obmeHa ¢ obpasoBaHneM ManopacTBOPUMOro
anekTponura.

Tema 11. Conu. VIOHHbIe  YypaBHEHWs.
Mmpponuns. CTeneHb rvaponmsa, KOHCTaHTa
rmgponusa.

JlabopaTopHas pabota. 15. M'mgponns conen.

Tema 12. OCHOBHble CBedeHUst O Teopun
conbBocucteM. ConbBartauus.

Paspen 4, OkucnuTenbHo-
BOCCTaHOBUWTESbHbIE NPEBpaLLEHNs]

Tema 13. Tunbl OKNCNUTENBbHO-
BOCCT@HOBMWTENbHbIX peakuui.
MexmonekynsipHoe OKuCrneHune-
BOCCTaHOBIIEHNE, BHYTPUMOIEKYNSIPHOE
OKUCIEHMEe-BOCCTaHOBIEHNE,
ONCNponopLMoOHNpoBaHme,
KOHNPOMNOPLIMOHMPOBAHNE.

JlabopatopHas paboTta 16. Peakunn
B3aMMOJENCTBMA MeETannoB U HEMEeTanmnoB C
KMCnoTamu u Lenoyamum.

NlabopatopHasa paboTta 17. OKUCNUTENBHO-
BOCCTaHOBMUTENbHAsA OBONCTBEHHOCTb
COoegMHEHNN.

Tema 14. MeToabl paccTaHOBKM
KO3(pMLUMEHTOB.  OMNEKTPOHHbIN  BanaHc.
MeToa nonypeakumn.

WUtoro B cemectpe (Ha kypce anga 3A0)

nas

KoHcynbTaumm n npoMexyTodHas attectaumns
(OKk3ameH)

34

34

76

33,5

Pasgen 5. OnekrpoxmMmuyeckue npouecchl

Tema 15. anbBaHW4eckumn 3MNeMeHT.
CraHgapTHbIn BOOOPOAHbIN 3MNeKTpoa.
OnNeKTPOLHbIN noTeHuyman. PaboTta
raribBaHNU4YeCcKoro areMeHTa.

NlabopatopHasas pabGoTta. 1. OnpegeneHue
3NeKTpoAHOoro noteHuuana c pasHoWm
KOHLleHTpauuen noteHumanonpeaensitowmnx
NOHOB.

03,3,K




Tema 16. TloHATME SNEKTPOXMMMUYECKOrO
noTeHuuana. YpaBHeHne HepHcTa.
JlabopaTtopHas pabotra 2. OnpegneneHue
noTeHunanos OKUCNUTEbHO-
BOCCTAHOBUTENbHbLIX CUCTEM.

Tema 17. OnpegeneHve  HanpaerieHus
OKUCNUTENBbHO-BOCCTAHOBUTENBHOIO

npotecca.
JlabopaTopHasi pabota 3. OnpegeneHve
HanpaBneHus OKUCIUTENbHO-

BOCCTaHOBUTESNBHOM peakuun, I'IpOTeKaPOLLI,eVI B
ranbBaHN4eCKOM 3J1IeMEHTE.

Tema 18. OnekTponus. SnNekTponus pacTBopoB
" pacnnasoB conewn. MpaBuna
BOCCTAHOBMEHMSA Ha KaTtode M OKUCINEHUs Ha
aHoge.

JlabopatopHaga paboTa 4. OnekTponua.

Tema 19. OnekTpoxMMmumyeckue npouecchbl B
TexHUKe. 3almnTHble NokpbITUA. [poTekTopHas
3awmra. AHogHoe oKCUaMpoBaHue.
XvMU4eckne WCTOYHMKM  Toka. Beinnaska
anioMuHus.

JlabopaTopHasi paboTa 5. Xumnieckme meTtoapl
06paboTkn NOBEPXHOCTU METASMOB.

Pasgpen 6. CsoWctBa  HeOpraHM4YecKkux
coefivHeHUn

Tema 20. Obwan xapakTepmucTmka 3reMeHTOB
rmaBHbIX NOArpynn M WX COeaUHEHWn. S —
3MEMEHTbl. JnemeHTbl | Il — rnaBHbIX
noarpynn.

JTabopaTtopHas paboTa 6. CBOMCTBA LLIEMNOYHbIX
W  WenovyHo3eMernbHbIX MeTanfnoB u  ux
COoegMHEHNN.

Tema 21. anoreHbl N NX COeaUHEHNS.
JlabopatopHasa paboTta 7. CBoncTBa ranoreHoB
W ranoreHoBOJOPOAHbBIX COEAUHEHW.
JlabopaTopHasi paboTta 8. CeolicTBa
KMCNOPOAHbLIX COEAUHEHWI TarioreHoB.
JTabopatopHas paboTa 9. KoHTponbHas 3agavya
no KayeCTBEHHOMY onpegeneHnto
ranoreHnaHbIX MOHOB B pacTBoOpax.

a3.J,T,P




Tema 22. OnemeHTbl Noarpynnel KMcnopoaa m
NX BaXKHEWLUNE COeQUHEHUS.

JlabopaTopHast pabota 10. Kucnopoa. O30H.
Mepokcug Bogopoaa.

JlabopaTopHasi pabota 11. Cepa - npocToe
BewectBo. CBoKcTBa cepoBogopoga W
cynbunaos.

JlabopaTtopHasa pabota 12. CBoncTBa cepHom
KUCMOTbI M CynbdaToBs.

JlabopaTtopHaa pabota 13. KoHTponbHas
3ajaya MO KayeCTBEHHOMY onpeaeneHuto
cepocoaepXallmx aHMOHOB B pacTBOpax.

Tema 23. OnemMeHTbl Nogrpynnbl asota U WX
BaXXHeWLIne CoeMHEHMS.

JlabopaTopHasi pabota 14. AMMMak 1M conmu
aMMOHUS.

JlabopatopHas paboTta 15. CaoncTea
a3oTUCTOM W as3oTHOW KMCMOT. Hutputbl 1
HUTpaThbl.

JlabopatopHasa pabota 16. docdop wu ero
KMCMOpOoaHble CoeaNHEHUS.

JlabopaTopHasi paboTa 17. CypbMa 1 BUCMYT.

Tema 24. OcobeHHOCTN CTpOEHMs Yrnepoaa,
ero mogudukaumm, npupoaHble COeuHEeHUs,
TeXHU4ecCKkmne npoaykKThbl.

JlabopatopHaa pabota 18. CsowctBa #
nony4eHve guokcuaa yrnepoga. KapboHatbl
rmapokapboHaTbl.

Tema 25. KpemHun, ero coeguHeHus,
NPUPOAHbIE N UCKYCCTBEHHbIE CUMMKATHI.
NlabopatopHaa pabota 19. KpemHueBas
KMCroTa v cunukaThbl.

Tema 26. OnemeHTol |l — IV rmaBHbIX noArpynm,
MX XMMUYECKMEe CBOMCTBA W BaXHeWwuve
COeaUHEHUs.

JTabopatopHaga pabota 20. OnoBo n cBMHEL,.
ITabopatopHas pabota 21. ANOMUHUIA.
INTabopatopHas pabota 22. bop.




Tema 27. d 3rneMeHTbl, obLlas
XapaKTepucTumka, 0cCobeHHOCTN, BaXKHENLLNE
XumMmmndeckme coeguHerus. Fe, Co, Ni, Cr, Mn
— CBOWCTBA U XMMUYECKNE COEOUHEHNSI.
JlabopaTopHasi pabota 23. CaolicTBa
COEeQUHEHUN CeMENCTBA Xereasa.
JlabopaTopHasi paboTa 24. ConcTtea xpoma
N ero coeguHeHun.
JlabopaTtopHas paborta 25.
MapraHua v ero CoeaAnHeHnn.
JlabopaTtopHasa paborta 26. CeoictBa meaun
N ee CoOeaNHEHUN.

CsoictBa

Utoro B cemecTpe (Ha kypce ansa 3A0) 34 51

23

KoHcynbTauum 1 npoMexyTodHas

atTecTtauus (Ok3aMeH) 2,5

33,5

Bcero koHTakTHasA pa6bota n CP no
AVCLUMUNNnHe

158

166

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTnpoBaHue y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPELACTB AnA NPOBEAEHUA

NPOMEXYTOYHOW ATTECTALIUMN

5.1 OnucaHme nokasatenemn, KpUTepMeB U CUCTEMbI OLlEeHUBaHNA pe3ynbTaToB 00y4eHuUs

5.1.1 NMokasaTtenu oueHUBaHUA

Kopn HanmeHoBaHWe oueHOYHOro
MokasaTtenu oueHnBaHNs pesynbTaTtoB obyveHus
KoMneTeHuumn cpeacTea
1. N3naraet 6a3oBble XMMUYECKMNE 3aKOHbI U UMEET NpeAcTaBrieHne o
XUMNYECKUX ABIEHUSX.
1. Bonpocbl YCTHOIO
2. [eMOHCTpupyeT npumeHeHne 6a30BbiX XMMUYECKMX 3aKOHOB K
cobecenoBaHus
OrkK-1 peLLeHnto 3agau. 2 I
3. YMeeT cBfA3aTb CTPOEHME BeLlecTBa C XMMWYECKMMM cBOMCTBamMu| P
o OPWEHTMPOBaHHbIE 3a4aHus
aTOMOB U MOJIEKY, @ TakKe C XMMUYECKMMMU CBOWCTBAMU PasnnYHbIX
COEVHEHUI.
1. NoHnmaeT cBA3b CTPOEHUSI aTOMa C NPUPOLAON XMMUYECKOW CBSA3MN.
2. Wcnonb3yeT TeopeTUYecKkMe 3HaHUA N0 XUMUM ANS  pelleHus
npakTU4eckux 3agad. 1. Bonpocbl YCTHOIO
OMK-3 3. MoxeT onpedenntb xapakTep cpefbl U BO3MOXHOCTb MpoTekaHusi|cobecenoBaHust
XUMUYECKUX peakumid Npu 3agaHHbIX TEPMOOUHAMUYECKUX YCMOBUSAX, (2. MpakTuko-
Nosb3ysCb CNPaBOYHbIMU SAHHBIMMU. OPUEHTMPOBaHHbIE 3a4aHus
4. YmeeT nonb3oBaTbCA MOObIMM  BuMAAMU  UHEHOPMALIMOHHBLIX
WCTOYHUKOB.

5.1.2 Cnctema 1 KpuTepumn oLueHUBaHus

Kputepuun oueHnBaHnsa chopMMpOBaHHOCTU KOMMETEHLNIA

LLkana oueHnBaHus
YcTHOe cobecenoBaHue

MucemeHHas paboTa

OO6yyatoLmiics NokasbiBaeT BCECTOPOHHeEe
n FJ'Iy60K0€ 3HaHMe OCHOBHbIX XUMUNYECKUX
3aKOHOB, CBODOOOHO OpUEHTUpPYeTcs B
OCHOBHbIX MOHATUAX, TepMUHax n
onpegeneHusix nNpuv  OTBETe;, YCBOWN
OCHOBHYIO W 3HaKOM C [OMNOSIHUTENbHON
nuTepaTypon; MOXeT 0O BACHUTD
B3aMMOCBA3b OCHOBHbIX XUMNYECKNX
3aKOHOB U MX 3HaYeHWe A4S nocreayoLen
npodeccnoHanbHom neaTenbLHOCTY;
NnposiBrsieT TBOPYECKME CMOCOOHOCTU W
LUMPOKYI0 3pyauuUMio B UCMONb30BaHUN
y4ebHoro matepuana.

5 (oTnnyHO)

OOyuvarowmmnca  AeMOHCTpUpyeT
noHUMaHWe  YCrnoBWUs  3adauu, BrageHue
HaBblkaMy €ro aHanusa, Bblbopa HYXHbIX
3aKOHOB U hOpMYyn AN ee peLueHusl, 3HaHue
pasMepHOCTEN XMMUYECKUX BENUYMH. YMeeT
NPMMEHsITb  MaTemaTuyeckuin annapaTt Ans
peanusauuu nnaHa pelleHus 3agadu. MNonyumn
NpaBUIbHBIN oTBeT 7 MOXeT ero

MHTEPNpPeTMpoBaTh.

npaBuibHoOe

O6yyaroLimitcsa nokasbiBaeT AOCTATOUHbIN

4 (xopoLio .
(xop ) YPOBEHb 3HaHWI OCHOBHbIX XUMNYECKUX

Obyvalowuinca OemMOHCTpUpyeT gocTaToyHoe
NoHMMaHWe YCnoBus 3agaqv, BnageHue




3aKOHOB, OpPUEHTUPYETCH B OCHOBHbIX
MOHATUAX W  OnpedeneHusx;  YCBOWI
OCHOBHY!10 nuTeparypy; gonyckaeT
HesHauuTernbHbIe MOrpeLIHoCcTU npwu
OoTBETax Ha BOMPOCHI 3K3aMeHaLMOHHOro
Guneta ” OOMNOMHUTENbHbIE BOMPOCHI
npenogasaTens.

HaBblkaMn ero aHanusa, Bbl60pa HY>XXHbIX
3aKOHOB U ¢)opmyn Ona ee peweHud, 3HaHune
pa3MepHOCTeI;1 XUMUNYECKNX BEJTUYUH.
,D,OI'IyCKaeT HEe3Ha4YunTesrbHbl€ NOrpewHoOCTn Npu
NnpUMEeHeHUn mMaTtemMaTu4ecKoro annaparta Ansd
peanusaunn nnaHa peleHnda 3agadn. I'Ionyqvln
npanmbelﬁ OTBeT, HO ncnbiTbiBaeT
3aTpygHEeHuA ¢ ero MHTepnpeTaumeVl.

3 (yooBneTBopUTENbHO)

O6yuyatowuics rnokasbiBaeT 3HaHWA
yyebHOro Martepuana B MWHUMAIbHOM
obbeme; MOXeT cchopmynupoBsaTtb
3aKOHblI XMMUWU, MOHATUS U onpeaeneHus,
HO npu 93TOM, Jonyckas ©Gonblioe
KONMMYEeCTBO HeNPUHLUMMIMANbHbIX OLIMOOK;
3HaKOM C  OCHOBHOW  NuUTepaTypowu;
JonyckaeT CylwecTBeHHble owunbkn B
OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
WX NoA PYKOBOACTBOM MpenogasaTens.

Obyvalowmniics BHWKaeT B CMbIC/  yCrOBUS
3aauu, NOHMMaET NNnaH ee peLUeHusl, OQHaKo,
HE MOXeT B TOMHOW Mepe C MOMOLLbLO
MaTemMaTu4yeckoro annapaTa peanu3oBaTb ee
peweHne. 3HaeT pPasMEepHOCTU XUMUYECKUX
BENNYVH.

2 (HeyaoBMEeTBOPUTENBLHO)

Obyvalowmmnca He MMeeT [OCTaTOYHOrO
YPOBHS 3HAHWUSI OUCLMMIIMHLI, HE MOXET
cchopmynmpoBaTte  OCHOBHblE  3aKOHbI
XUMUK; NITIOXO OPUEHTUPYETCH B OCHOBHbIX
NMOHATUAX W OnpefeneHnsix; NpaxkTudeckn
HEe 3HakoM C OCHOBHOW nuTepaTypow;
JoMyckaeT npu OTBeTe Ha 3K3aMeHe
CYLLECTBEHHbIE OWNOKM U He MOXeT
yCTpaHUTb MX Jaxe MOo4 PYKOBOACTBOM
npenogaearens.

MonbiTka cnNUcbIBaHWS, WCMNOMb30BaHUS
HepaspeLlUeHHbIX TEXHUYECKUX YCTPONCTB
WM NOMb30BaHWE MNOACKA3KOM OpYyroro
yernoBeka.

Obyualowmiica He MOXeT npoaHanuanposaTb
yCcrnoBue 3ajayn, HAMeTUTb MIlaH ee peLleHus
nnoxo OpUEHTUpYeTCA B XMMUYECKNX
BEMUYMHAX, He Brageet MaTeMaTU4ecKum
annapatom. [lpeactaeneHue u4yxon paboTbl,
OTKa3 OT BbIMONIHEHUS 3a4aHus

5.2 TunoBble KOHTPONbHbIE 3a4aHUs MU UHble MaTepuanbl, Heo6xoAUMbIE ANsi OLleHKW 3HaHUIA, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATENbHOCTH
5.2.1 NepeyeHb KOHTPOJSIbHbLIX BONPOCOB

Ne n/n |

dopMyMPOBKM BOMPOCOB

Cewmectp 1

Teopusi rmMbpuamsaumu. Buagebl rmépuansaumm. Cesisb reoMeTpun Morekys ¢ Tunom rmépuamsaumu. Mpumepsl
MOMEKyN € pasnuyHbIMK TUNamm rmbpuansauum.

MoHHaga cBasb. Obwasn xapaktepuctuka. Obnactb npumeHeHus. MNpumMepbl BELWECTB C MOHHBIM TUMNOM CBS3W.

MeTannuyeckas cBasb. ObLyasa xapakTepmcTuka. 3oHHas TEopUs KPUCTanNNoB

A |WIN] P

BopopoaHas cesasb. O6Las xapaktepuctuka. BnusiHne BooopoaHONM CBSA3M Ha CBOWCTBA BELLECTB.
MexmonekynsapHas n BHyTpUMOIeKynsipHas BoAopoAHas cBa3b. [pumepsbl.

MexmonekynspHble B3aumogencteus (cunol BaH-gep-Baanbca). Obwan xapakrepuctuka. Bugbl. BnusaHne Ha
CBOWNCTBA BellecTB. ArperatHoe COCTOSHME. TuMbl KpUCTaNIIMYECKON PeLLETKU.

MpeameTt u 3agayn xmmuun. BellecTso 1 none — Ase popMbl CyLLIECTBOBaHUSA MaTepun. dusnyeckue un
XUMUYECKNE ABMNEHUS.

OCHOBHbIE 3aKOHbI U MOHATUSE XUMUM: 3aKOHbI COXpaHeHna MaccCbl U 3HEepPrun, 3aKOH NOCTOAHCTBA CoCTaBa U

7 3aKOH KpaTHbIX OTHOLIEHUI (GepTonnuabl U AanbTOHUAbI), 3aKOH 0O BEMHbIX OTHOLLEHMI U 3aKOH ABOragpo.

Mornb, Konu4ecTBo BellecTBa.

3aKoH 3KBMBAneHTOB. OKBMBANEHT 1 3KBMBANEHTHas Macca 3fieEMeHTa, MPOCTOro 1 CNOXHOro BellecTBa B
OOMEHHbIX N OKUCIUTENTbHO-BOCCTAHOBUTENbHbIX peakunax.

Knaccbl HeopraHMyeckux coeamMHeHnn Ha npumepe conen. CpeaHue, Kncnble, oCHOBHbIE. CBOWCTBaA, NpUMephI
peakumn, rpaduyeckme popmynbl

10

MpeameT XxMMmMyecKkon TepMOAMHAMUKA U Lienun ee nsydeHus. NepBoe Havyano TepmoanHamunki. @yHkumm
COCTOSIHUA 1 YHKLUMM npoLecca.

11

BHYTPEHHSS SHeprusa n ee UamMeHeHUe B XMMUYECKOM peakumun. Tennosble 3pdekTsbl B USOXOPHOM 1 U306apHOM
npoueccax. MoHATMe aHTanbnuW. Buabl aHTanbnuu. MoHATME 0 9K30- U SHOOTEPMMYECKUX NpoLieccax.

12

pacyeToB.

3akoH Necca. Cneacteus n3 3akoHa 'ecca. Tepmoxummnyeckue ypasHeHusi. PacyeTt TennoBbix a¢hdeKkToB
XUMUYECKMX peakuuii C UCNoMNb30BaHWEM CTaHAAPTHOW SHTanNbNMu o6pasoBaHus BellecTsa. [prumepb!




BTopoe Ha4arno TepMoaAnHaMUKN. SHTDOI'IVIFL MVIKpO- N MaKpOCOCTOAHUA CUCTEMDI. TepMOD,VIHaMVI‘-IeCKaﬂ

13 BEPOSATHOCTb CUCTEMbI. PacyeT naMmeHeHus sHTponun Ans XMMUYecKkon peakumu. NprueecTy npumepbl pacyeTos
HanpaBneHne xumMmyeckoro npouecca. Xapaktep nsameHeHus aHeprium 'mboca kak kputepumn

14  |TepMoAMHaAMUYECKON BO3MOXHOCTM CaMONpPOmn3BOSIbHOIO npolecca (Un HEBO3MOXHOCTH). [pnBecTn Nnpumepsbl
pac4yeToB.
MpeameT XMMUYECKOM KMHETUKN U uenn ee nayyeHus. CKOpOCTb XMMUYECKOWN peakuuu (CpeaHsisa n UCTUHHAS).

15 |3akoH OenCcTBYOLWMX MacC — OCHOBHOM NOCTYNaT XMMUYECKON KMHETUKN. PU3NHECKMI CMbICI KOHCTaHThI
CKOpPOCTHU.

16 BnvsaHne Temneparypbl Ha CKOpOCTbNXVIMVIHeCKOVI peakuuu. MNMpasuno BaHT-INodda. YpasHeHne AppeHuyca.
OHeprua aktmBaumn. E€ dmsmyecknii cmbicn. Cnocobbl akTuBaumMm MOMEKY!T.

17 KoHcTaHTa paBHOBECHSI XMMUYECKON peakunn. E€ duanyeckunin cmbicn. 3vaBVICVIMOCTb KOHCTaHTbI PaBHOBECS OT
TemnepaTtypbl. CBsi3b KOHCTaAHTLI pAaBHOBECUSI C U3MEHEHNeEM cBoboaHOM aHeprum Mnbbca. PacyéTsl.

18 OMOreHHbIe U reTeporeHHbIe XMMUYeckne peakumm. BoelpaxxeHns Ans KOHCTaHTbl paBHOBECUS.

19 MpuHumn Jle-laTense. BnusHue nameHeHnst KOHUEHTpaUMK, AaBNEHUS 1 TemnepaTypbl Ha CABUM XMMUYECKOTro
paBHoBecus. [Npumepbi.

20 PacTtBopbl. Bugbl pactBopoB. YKnakue pacteopsbl. [pouecc pacTBOpeHMs C TOYKMU 3peHMs TEPMOANHAMMUKM.
BogHble 1 HeBOAHbLIE PacTBOPbI
KonnuratueHble CBONCTBA pacTBOPOB HEANEKTPOMMTOB 1 ANEKTPONMTOB (LaBMNEHUE HaCbILEHHOro napa Haa

21 |pacTBOpOM, OCMOTUYECKOE AaBreHne, NMOHWKEHNEe TeMnepaTypbl 3aMep3aHnst U NOBbILLEHWE TeMnepaTypbl
KMNEeHMs pacTBOPOB).

22 KOJ’WI‘-IECTBEHIjaﬂ XapakTepucTuka cocTaBa pacTBopa — KOHUeHTpauus. dnsmyecknii cmbicn. Bugpl
KOHUeHTpaumin. Bzaumoceasb mexagy HuMu. O6nacty MCnonb30BaHUs.
Cnabble anektponutel. CTeneHb guccoumaumm 1 KOHCTaHTa guccounaumm Kamnce. — xapaktepuctukm cnaboro

23  |anekTponuTa. Pac4yeT cteneHn anccoumnaumm n Kance ns namepeHnin anekTponposogHoctu. Ux dpumsnyeckmn
CMbICTT.

24 Kuncnotbl, conum, OCHOBaHUSA C TOYKMN 3PEHMS TEOPUM INEKTPONUTUYECKON auccoumnaummn. ObLme cBONCTBA.
YpaBHeHuMs guccoumauumn B BOOHbIX pacTBopax.

o5 MoHHoe npounssegeHune Bogbl. Ero domanyeckun cmbicn. Boqopoqulﬁ nokasaTtenb pH. N rugpokcnneHbIn
nokasatenb pOH. PacyeT pH ansa anekrponuTos pasnuyHon cummeTpun. MNMprumepsl

26 CwunbHble anekTponuTbl. [NoHATME 06 akTMBHOCTM pacTBopa anekTponuta. dunsmyecknii cmbicn koadppuuneHTa
aKTMBHOCTW. [prMepbl pacyeTa akTMBHOCTH

27 M'maponuna. CTeneHb 1M KOHCTaHTa rmaponmaa. BnusHmne pasnuyHbix hakTopoB Ha paBHOBECKE NpoLecca
rmgponusa. Npumepsbl

o8 FeTeporeHHbu? paBHOBECUSA B pacTBOpax arekTponutos. MNpon3seaeHme pactBOpUMOCTU. Pacyér
KOHLEHTpaLMI MOHOB B HACbILLEHHbIX PpaCTBOpPaxX ManopacTBOPUMBIX SMEKTPOIUTOB

29 Onpe,qepewe OKI/ICJ'II/ITeJ'IbHO:BOCCTaHOBI/ITeJ'IbHOVI peakumn. Tunbl OKUCITUTENbHO-BOCCTAHOBUTENbHbIX
peakumin. CpaBHEHME NOHATUN "CTENeHb OKUCIIEHNA" 1 "BaneHTHOCTL"

30 |OcHOBHbIe oKMCNUTENM U BOCCTaHOBUTENW. [MprUMepbl peakuuin ¢ ux y4actmem.

31 JencTBre KNCnoT u wenoven Ha metannbl. OCHOBHble 0COBEHHOCTU

32 MeToa aneKTPOHHO-MOHHbIX Nonypeakumi. NpaBuna ypaBHMBaHUSA OKUCTIMTENBHO-BOCCTAHOBUTENBHOM peakLmm
B pacteope. [Npumepsbl

33  [Xumudeckuin anemeHT. Tunbl Knaccuukauum XMMmM4eckmx anemeHToB. CTpyKTypHas opraHusaums BeLecTtsa.

34 ATomuncTnyeckast Teopusi. CTaHOBNEHNE COBPEMEHHOW TEOpUn CTpoeHus atoma (Teopumn anstoHa, ToMCoOHa,
Pesepdopgaa)

35 CtpoeHue atoma Bogopoga no H.Bopy. MNoctynatel Bopa. Hegoctatku Teopuu.

36 Kopnycxynngo-BonHo%on ayanuam anektpoHa. Vigen MNnaxka, ae Bponns, ypasHenune WpeguHrepa, npyHumn
HeonpegenéHHocTu NenseHbepra.
CoBpeMeHHble NpeacTaBneHns o CTpoeHun atoma. KBaHTOBO-MexaHnyeckast Moaenb CTPOeHUst aToma.

37 MoHsiITME anekTpoHHOro obnaka. KBaHToBble Yncna. MpaBuna 3anonHeHns aToMHbIX opbuTanel anekTpoHaMu:
NPUHLUMN MUHUMYMa 3Hepruun, npaesuno XyHaa, npasuno Kneukosckoro, npuHumn Maynu.

38 Mepuoguyecknin 3akoH 1 nepuoguydeckas cuctema xummdeckmx anementoB [.M.Mengeneesa. Nepnoanyeckas
Tabnuua kak rpadmyeckoe npeacTaBieHne Neproanyeckoro 3aKkoHa areMeHTOB.

39 MeTannel. O6LWasn xapakTepucTumka.

40  |s- u p-meTannbl. Obwas xapakTepucTmka

41  |d-meTannbl obuas xapakTepucTumka.

42 MeToa MonekynsipHbix opoutanen. OCHOBHbIE NONoXeHus. JocToMHCTBa U HegocTaTki. O6nacTb NpUMEHEHWS.
Mcnonb3oBaHne MMO npu onvcaHmm ABYXaTOMHbIX reTepO- M TOMOAaTOMHbIX ABYXaTOMHbIX Monekyn. MNpumepsi.

43 KoBaneHTHas nonsipHasi u HenonsipHas cBsi3b. MexaHu3mbl 06pa3oBaHuMs (AOHOPHO-aKLENTOPHbIA M OOMEHHbIN).

a4 MeToa BaneHTHbIX cBsA3en. OCHOBHbIE NOMNOXeHUs. [JoCTOMHCTBa 1 HegocTaTkM. Obnactb npumeHeHus. Opyrue

TEeopun onmncaHnaA KOBaneHTHOW CBA3N.




Cemectp 2

MexaHn3m BO3HVKHOBEHUSA JBONHOMO ANEeKTPUYeCKoro crnosd U ckadka noteHumana Ha rpaHuue pasgena

45 MeTann-pacTBop 3reKkTponuTa. PaBHOBECHbLIV 3NEKTPOAHbIM NoTeHumarn. YpasHeHne HepHcTa. AHanus
ypaBHEHWS.

46  |OneKkTpoaBWXKyLLasi cMna ranbBaHUYeCKOro arnemMeHTa 1 paboTa ranbBaHuyeckoro anemeHTta. Pacuét 3C.

47 CraHgapTHbI BOOAOPOAHbLIN anekTpod. BogopoaHas wkana noTeHumManos.

48 OnekTpogbl | poga (ycnoBHoe o603HaveHne, paBHOBECHASA SMEKTPOAHAs peakLums, BblpaXeHue Ans
noteHumana). Mpnmepsi.
Psag ctaHgapTHbIX 9NeKTPoAHbIX NOTEHLMANoB. QKCNepUMeHTanbHoOe onpeaeneHme ctTaHAapTHOro noTeHuumana.

49 WMcnonb3oBaHne cTaHOapTHbIX 3NEKTPOAHbIX MOTEHUMANOB A onpeaeneHus HanpaBneHns XMMUYeCcKnx u
3NEKTPOXMMMYECKMX npoueccos. Mpumepbi.

50 Kopposus metannos. Bugbl Koppo3un. dnekTpoxmMmmyeckas kopposms. Xumudeckas kopposus. Mpumepsbi.

51 MeToabl 3awmTel OT KOppo3uu. MNMpumepsl.

52 OnekTponu3 pacnnaBoB U BOAHbIX PACTBOPOB 3NEKTPONMUTOB. VIHEPTHbIE U aKTUBHbIE 3NEKTPOAbI. 3aKOHbI
anekTponusa

53 Akkymynatopbl. KncnotHele u wenoyHble. Jlntuin-uonHslie. MpuHuun paboTel. MNpumMmeHeHne Ha NpakTuke.

54 MpakTnyeckoe NpUMeHeHne anekTponn3a. NeKTponmTuyeckoe pamHMpoBaHue MeTansos,
ranbBaHoOMMacTUKa, ANEKTPOXMMMYECKasA NONMPOBKa U Ap.

55  [Xumu4deckuin anemeHT 1 NpocToe BellecTBo. ANnoTponHbie mogudurkaumn.

56 Xnmunyeckas CBA3b M B3aMMOAENCTBUSA B NPOCTbIX BELLECTBAX: KOBaneHTHasa HenonapHas, metannmyeckas,
BaH-[ep-BaarnbCOBbI CUMbI.

57 |O6wme NpUHUMMbI NONYYEHNSI NPOCTbIX BELLECTB.

58 [YT0 Takoe GuHapHble coeanHeHus. Knaccmdumkaumsa GuHapHbIX COeaUHEHNA.

59 KucnopogHble 6MHapHble coeguHeHNs.

60 BopopoaHble GUHapHble coeauHEHMS.

61 YTo0 Ha3bIBAETCA MHOTOIMIEMEHTHBIM COSAMHEHMEM. E]pMHLI,I/II'IbI KJ'IaPCVI(*)I/IKaLI,VII/I MHOTFO3J1IEMEHTHbIX
coeavHeHun. Knaccbl MHOroanemMeHTHbIX coeamHeHunn. ObLuime cBoncTaa.
O6Lwan xapakTepncTnka afieMeHTOB rMaBHbIX NOArpynn u nx coeguHeHni. lNeprnogmyeckoe n3ameHeHne

62 KMCMNOTHO-OCHOBHbIX W OKMCNUTENBHO-BOCCTAaHOBUTENbHbLIX CBOWCTB M TEPMUYECKON YCTOMYMBOCTU OOHOTUMHBIX
COEAVHEHUN.

63 Bogopog. Ctpoenue. MNMponssoacTeo Bogopoaa, BoAopoaHasi SHepreTrka: COBPEMEHHOE COCTOSIHUNE U
nepcnekTuebl. M'Mapvabl.

64 Bopna n nepokcug Bogopoga. CtpoeHue, ceorictBa. CXoACTBO M pasnunyus.

65 MeTtannbl 1A n 11A rpynn. CTpoeHune aToMOB U NpPOCTbIX BelecTB. MNMonyyeHne u ceorctea. O6wme
3aKOHOMEPHOCTU B CBOMCTBAxX 1 0cobeHHOCTU. [pumeHeHue.
O6wan xapaktepucTtunka anemeHToB VII A rpynnbl: 3N1€KTPOHHOE CTPOEHUE, YCTONYMBBIE CTENEHN OKUCTIEHUS,

66 |aTOMHble pagnychl, NOTEHUManbl MOHN3aLMKN, Coaep)XaHne B 3eMHOM kope. 3aKOHOMEPHOCTU B M3MEHEHNN
CBOWCTB 1 0OCOGEHHOCTN.

67 Boqupongle COEOUHEHUsI rarioreHoB: NonyvYeHne, CTpoeHne, CBoMCTBa. 3aKOHOMEPHOCTUN B UBMEHEHUU
CBOWNCTB N 0cobeHHOCTU. TexHuka 6e3onacHocTu npu paboTe.

68 Okcuabl n gpyrve GuHapHble KMCMOPOAHbIE COBAMHEHNS ranoreHoB: Nomy4yeHue, CTpoexme, cBONCTBA.
3aKOHOMEPHOCTU B UBMEHEHWN CBONCTB M 0COOEHHOCTU. TexHuka 6e3onacHocTy npu paboTe.

69 chnopo,qco,qepvmamme KUCMNOTbI U CONW ranioreHoB: NornyyYeHne, CTPoeHMe, CBONCTBA. 3aKOHOMEPHOCTM B
N3MEHEeHMM CBONCTB M 0cOoBeHHOCTU. TexHuka 6esonacHocTn npu paborTe.

70 lMpMMeHeHme ranoreHoB U Ux CoeguHEHNN.
O6wan xapaktepucTnka anemeHToB VI A rpynnbl: 31EKTPOHHOE CTPOEHUE, YCTONYMBBIE CTENEHN OKUCTIEHUS,

71 |aTOMHble paauychl, TOTEHUMANbl MOHM3aLmMKn, COAepXXaHWe B 3eMHON kope. 3aKOHOMEPHOCTU B UBMEHEHMUM
CBOWNCTB 1 0COBEHHOCTM.

72 O6Lwan xapakTepucTnka KCNOPOAA 1 cepbl — NPOCTbIX BELLECTB: NONyYeHue, CTpoeHue, CBOWCTBA.
3aKOHOMEPHOCTW B UBMEHEHMN CBOWCTB M OCOGEHHOCTH.

73 CepoBogopop 1 cynbduael, cynbdaHbl 1 nepcynbduabl: CTPOEHUE U CBONCTBA. TexHuka 6e3onacHoCcTy npu
paboTe ¢ cepoBOOPOAOM 1 Er0 COEAMHEHUAMMN.

74 CoeaunHeHus cepbl (IV) — cepHUCTBIN ras, cepHucTas Kucnota u eé conu. MNMony4veHune, CTpoeHne, CBOWCTBA,
npumeHeHune. TexHuka 6es3onacHoCcTn nNpu pabore.

75 CoeaunHeHus cepbl (VI) — okena, cepHas kncnota u eé conu. MNonyyeHune, CTpoeHne, CBOWCTBA, NPUMEHEHME.
TexHuka 6esonacHocTy npu paboTe.

76 HekoTopble KNCNOPOACOAEPXALUNE KUCTIOTbI CEPbi: NEePOKCOCEPHbIE, MONUTUOHOBLIE, TMOCEPHBIE M X CONK.
CTtpoeHue, CBOMCTBA, NpMMeHeHne. TexHuka 6esonacHocTy npu paboTe.
O6wwan xapakTepucTnka anemeHToB V A rpynnbl: 31IEKTPOHHOE CTPOEHMUE, YCTONYMBBIE CTENEHN OKUCIIEHUS,

77  |aTOMHble paauychl, NOTEHLManbl MOHM3aLMKn, CoOAepXXaHne B 3eMHON kope. 3aKOHOMEPHOCTU B UBMEHEHUM

CBOWNCTB N 0COBEHHOCTM.




O6Las xapakTepucTMKa a3oTa U dpoccopa — NPOCThIX BELLECTB: NofyyYeHune, CTpoeHue, CBOMCTBa.

8 3aKOHOMEPHOCTM B M3MEHEHUN CBOWCTB U OCOBEHHOCTMW.

79 AMMMaK — BaxKHeliLLee BOOOPOOHbIE COeAMHEHNE a30Ta: NonyYeHne, CTPOeHNe, CBOMCTBA. TexHuKa
6e3onacHocTu nNpu pabote. AMuabl U HATPUADI.

80 'MaopasvH, rMapoKCUNamMuH U a3uaoBOAOPOA: NOMyYeHne, CTPOeHNe, CBOMCTBA. TexHuKka 6e3onacHoCT npu
pabore.

81 Oxkcmpbl a3ota. CTpoeHue, CBOMCTBA, MPUMEHEHNE.

82 A3oTHagd kucnota. Hutpatbl. [Nony4eHne, CTpoeHne, CBONCTBA, NPUMEHEHME.

83 dochuH n gudocdurH. CTpoeHne n cBonucTea, npuMmeHeHne. TexHnka 6esonacHocTu npu paboTe.

84 Oxkcmabl pocdopa (I n (V). MonyyeHne, cTpoeHne, CBOMCTBA, MpuMeHeHne. TexHnka 6e3onacHoCTy npu
paborte.
Obwas xapaktepucTuka anemeHToB |V A rpynnbl: 3NEKTPOHHOE CTPOEHUE, YCTONYMBLIE CTENEHWN OKUCTIEHUS,

85 aTOMHble paguychl, NOTEHUManbl MOHM3aUuW, coaepxaHue B 3eMHON Kope. 3aKkOHOMEPHOCTU B N3MEHEHUN
CBOWCTB 1 0OCOBEHHOCTMN.

86 O6Lwasn xapakTepucTuvka yrnepoaa M KDEMHWS — NPOCTbIX BELLECTB: MONy4eHue, CTpoeHwe, CBOWCTBA.
3aKOHOMEPHOCTU B M3MEHEHUN CBOWCTB U OCOBEHHOCTMW.

87 AnnoTponHble Mmoagndukaunm yrinepoga: npupoaHble N NCKyccTBeHHble. CTpoeHne n cBorcTBa. MNMprumeHeHne B
HaCTOSILLEM U NEPCMNEKTUBE.

88 Heopl’aHVI‘-IeCKVIve CoeaVHEeHUs yrnepoaa: yrapHblvi ras, yriekucnblv ras, yrofnibHas kucrnota u kapboHartbl.
CTtpoeHune, CBOWNCTBA, NpuMeHeHne. TexHnka 6esonacHocTy npu paboTe.

89 CuHnnbHasg kucnota n umanmabl. CTpoeHne, CBONCTBA, NpuMeHeHne. TexHuka 6esonacHocTy npu pabore.

90 Okemng kpemuus (IV), KpeMHMeBble KUCNOTbI U cunukaTbl. CTpoeHne, CBOWCTBa U NPUMEHEHME.

01 06u§aﬂ XapaKTepucTUka O1oBa 1 CBMHLA  — NPOCTLIX BELUECTB U X COeAVHEHWUN: MONyYeHne, CTpOeHue,
cBovicTBa. 3aKOHOMEPHOCTUN B UBMEHEHUN CBOWCTB 1 OCOOEHHOCTH.

92  |AntomuHui. CTpoeHue n ceorcTBa. lNpuMeHeHne B TEXHMKE U NPOMbILWAEHHOCTU. [Mony4yeHne antoMuHms.

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

94 Obwas xapaktepucTunka d-anemMeHToB. ONIEKTPOHHOE CTPOEHME, PacnosioKeHWe B Nepuogmyeckon Tabnuue,
Knaccudukaumsi. IHeprum NOHN3aunm, paguycbl aTOMOB, XapaKkTepHbIE CTENEHN OKUCIEHUS.

95 KoopanHaumoHHble coeamHenns d-anemenToB. Knaccudmkaums. HomeHknartypa.
KoopanHaumoHHble coeamHenuns d-anemeHToB. CTpoeHme ¢ No3numii MeTo4a BarieHTHbIX CBA3en. Tunbl

96 rmépmuansanmm n reoMeTpus KOMMMIEKCoB. ANEKTPOHHOE CTPOEHME U MarHUTHbIE CBOMCTBA. DNEKTPOHHOE
CTPOEHME 1 OKpacKa KOMMIEKCOB.

97 OnemeHTbl NoArpynnbl Xxpoma obLan xapakTepucTuka, Xumneckme CBOWCTBa XpOMa U ero CoOeAMHEHUN
(MonnbaeH, BonbpamM, 0COBEHHOCTN NX XUMUYECKUX COEANHEHWNN).

98 Xpom, monnbaeH, Bonbdpam NpMMeHeHNe B NPOMbILLIIEHHOCTU, CMNaBbl HA X OCHOBE.
XpOM 1 ero coeguHeHUs, Kak OKUCTTUTENMN B XMMUYECKNX PeakLmsxX (CocTaB XpoMoBoW cmecu). Conum

99 ONXPOMOBOM U XPOMOBOW KUCHOT, 0COBEHHOCTU UX MOBEAEHMS B LLENOYHON 1 Kucron cpegax. Okeunapl
KMCNOTbl XpoMa.

100 OnemeHThbl NOArpYNMbI MapraHua obLas xapakTepucTmka, NpUMMEHEHne B NPOMBILLNEHHOCTM, XMMUYecKMe
COeaNHEHNsT (TEXHELIMIN, PEHWNIA, 0COBEHHOCTM UX XUMUYECKUX COEOUHEHWN).
MapraHeu 1 ero CoeguHeEHUs!, Kak OKUCTTUTENMN B XMMUYECKUX peaKUMsaX (peakunsi pasnoXeHus nepmMaHraHaTa

101 |kanusa). Conu mapraHLOBOW 1 MapraHUoBUCTON KMCIOT, OCOBEHHOCTM MX MOBEAEHWS B LLENTOYHON U KACMOW
cpepax.

102 MapraHeu, ero okcuapbl, OCHOBaHWS, KUCIOTbI U conun. NpnuMeHeHne mapraHLua 1 ero CoeauHeEHUn B TEXHUKE
cnnaBbl HA UX OCHOBE.

103 OnemeHTbl cemelcTBa xenesa. ObLasa xapakTepncTnka afieMeHTOB Xenesa, kobanbTa, H1kens (3NeKTPoOHHOe
CTPOEHUE).
XvMunyeckne CBOMCTBA Xenesa. Bsanmogencreme ¢ kKMCnoTamm U Lwenoyamu, NpoLece pXXasreHus xenesa.

104 |Ctanu u vyryHbl. Xummn3m npouecca Bbinnasku. Okeugpl v rugpokenapl xenesa. Cynbduabl. Xumuyeckue
CBOWNCTBA.

105 Conm xenesa Il n 1ll. Peakummn Ha noHbl xernesa. MNonyyeHne KOMNNEKCHbIX cornen xenesa. NpumeHeHune
COeaMHEHUI Xxenesa 1 ero bnonornyeckoe 3HavyeHve.

106 OnemeHThl | - B nogrpynnel. Meab, ee xummnyeckme CBOMCTBA, n_pmmeHeHme (cnnaBbl Ha ocHOBe Meaw),
npupogHble coeanHeHus. Cepebpo, 30110T0  (XMMUYECKMe CBONCTBA, NPUMEHEHWE, NMPUPOLHbIE COEANHEHUS).

107 OnemeHThbl Il - B nogrpynnbl. LInHK, Kagmuii pTyTb (XMMUYECKME CBOMCTBA, MPUMEHEHNE, NMPUPOAHbIE

COeNHEHNS).

5.2.2 TunoBble TeCTOBbIE 3aaHnA

He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIe 3aAaHusA (3agayvm, Kemchbl)

TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3a4aHNSA HAXOOATCH B NPUOXeHUn K gaHHon P




5.3 MeToanuyeckne matepuanbl, onpegensivolime npoueaypbl oLeHMBaHUs 3HaHUW, YMEHUI, BrageHui (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4atrowwerocsi K npomMexXyTo4yHon aTrectaumMm U NopsAoK NMUKBUAALIMKM aKafeMU4yeckon
3a10/MKEeHHOCTH

MpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTUPOBaHO rokarbHbIM HOopMaTuBHbIM aktom CIIOrYMTA
«lMonoxeHne o NpoBeAeHMN TEKYLLLETO KOHTPOIS YCNEBAaEMOCTM M NMPOMEXKYTOYHOM aTTecTauumn oby4vatoLmxcs»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas X lMucbMeHHas X KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

* BosmoxHoCcTb nonb3oBaTbcs [lepuognyeckon Tabnuuen anemenToB [1.M.MeHgeneeBa, cnpaBOYHbIMU
Tabnuuamm pacTBOPMMOCTM, KOHCTaHT guccoumaumm cnabbix 3MeKTponuToB, NPOW3BEAEHWUA  pacTBOPUMMOCTY,
CTaHOapTHbIX ANEKTPOLHbIX MOTEHUMANoB, CTaH4APTHLIX TEPMOOUHAMUYECKUX BENNYMH, KanbKyNnAaTOPOM;

* Bpems Ha nogrotoBky oTBeTa Ha dk3ameHe 45 MUHYT.

6. YHEBHO-METOOAWYECKOE U UHOOPMALIMOHHOE OBECMNEYEHUE OUCLUUMNUHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | WN3paTensctBo | l"on nspaHus | Cceblnka
6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa
Mpecc U. A. OcHoBbl 06LLen Xumun Cankr-TeTepbypr: 2017 http://www.iprbooksh
XUMUBOAT op.ru/67353.html
Bapkosckun, E. B.,|O6was xumusa http://www.iprbooksh
Tkaues, C. B, MwuHck: Bbiwanwas wkona 2013 op.ru/35509.html
MeTpyweHko, J1. T
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
T.J1. NykanunHa, WU.C.|O6was xMMmnst B XUMUYECKOWN http://nicrp.narod.ru/
MuxannoBa TEXHONormm OPEBECUHBI. metod/kafobshineorg
OCHOBHblE  3aKOHOMEPHOCTU h/12.pdf
XUMUYECKNX npoLEeCcCoB. M-Bo obpasoBaHusa n
OkucnurtenbHoBoccTaHoBuTe | Hayku P®, CI6 I'TYPIT. - 2015

nbHble npeBpatyeHns. OCHOBBI Cno. : CrerTypPn
anektpoxmmumn [TekcT]: y4e0.

nocobve
JL.N. Appawesa, T.J1.|[NpakTukym no obwen xumun| M-Bo obpasosaHusa 1 http://nizrp.narod.ru/
JlykaHuHa, W.C.|[TekcT]: y4eb. nocobue Hayku PO, BLLUTS 2017 metod/kafobshineorg
MwuxannoBa cnerynTa. - CNeG.: h/19.pdf
BWTS Crerynrtg
J1.M. Appawesa, A.1O.|Heoprannyeckas XuMua|  M-BO HayKu U BbICLLETO http://nizrp.narod.ru/
Baxpywes, T.J1.{[TekcT] : metoaudeckne| obpasoBaHus, BLUT3 metod/kafobshineorg
JlykaHuHa yKasaHua K BblinonHeHuto| CIM6ryYNTH. — 4 unaa., 2019 h/1569419150.pdf
NHAVMBMAYanNbHbLIX 3adaHni ucnp. u gon. — Cl16.:
BWTS Crerynrtg
J1.MN. Appawesa, T.J1.[[MpakTnkym no| M-Bo obpasoBaHusa n http://nizrp.narod.ru/
JlykaHuHa HeopraHuyeckon  xumumn [ Hayku P, BLUTS 2018 metod/kafobshineorg
TekcT ]: y4. nocobue crnerynTtg.-- CMNe.: h/2018_09_24 01.pd f
BWTS Creryntg
Mpecc, N. A. Xumus CaHkT-lMeTepbypr: http://www.iprbooksh
HauunoHanbHbIN 2014 op.ru/71710.html

MWHeparnbHO-CbIPbEBOW
yHuBepcuteT «[ OpHbINy




T.J1. JlykanuHa, T.T.[O6was XnUmus B http://nizrp.narod.ru/

OBuUMHHMKOBA KOMMIEKCHON  XMMWYECKOW metod/kafobshineorg
nepepaboTke OpEeBECUHbI h/4.pdf
Egscfgr(f/lﬁ?ci:i M-Bo o6pa3oBaHusi n
P > Haykn P®, CM6ITYPI. — 2013
COEeMHEHNI. CtpoeHue

Chno.: CnelrTyrn
BewecTtBa. PactBopbl. (ans

camocTosiTenbHOM  paboThl
ctygeHtoB | Kypca) [TekcT]:
y4eb. nocobue

6.2 MNMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbLIX CUCTEM

OneKkTpoHHO-0MbnMoTevHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

OneKkTpoHHO-6MGnmoTeyHasa cuctema «ANByke» [OnekTpoHHbIM pecypc].  URL: https://www.ibooks.ru/

OnekTpoHHas 6ubnuoteka BLUTS CIb NYMNTA [SnekTpoHHbIv pecypc]l. URL: http://nizrp.narod.ru

MHdopmaumoHHaa cuctema «EgvMHoe OKHO goctyna K obpasoBaTenbHbiM pecypcam. Paszgen. Xumwuna»
[BnekTpoHHbIn pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

PedepaTtnBHas n cnpaBoyHas 6a3a AaHHbIX peLeH3MpyeMon nuTepaTypbl Scopus [SnekTpoHHbIN pecypc]. URL:
https://www.scopus.com

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

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpoCcTpPaHsAeMoro NporpamMmmHoOro o6ecne4vyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue MaTepuanbHO-TeXHMYEeCKOM 6a3bl, Heo6XxoAMMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no AUCUUNIIMHe

AyauTtopus OcHaleHne
MleKLMoHHas MynbTumeuiiHoe obopyaoBaHue, cneumnanuampoBaHHas Mebenb, Jocka
ayauTopusi
Habop nabGopaTopHbii Ans  npoB-gAeHuss pabot no xumuu, pH/ HB — meTpbl, Bechl
5-211 nabopaTopHble, TepMmocTaT, AMCTMINATOpP. Xumuyeckaa nabopaTtopus kadegpbl obwen wu

HeopraHM4ecko XUMUU C HeobBXoaMMbIMKU peakTBamu M nabopaTopHbiM 060pydoBaHMEM
(NpobupkwW, NNaHwWeTsl ¢ HAGOPOM PEaKTUBOB, CTAHAAPTTUTPLI U NPOYEE).




MpunoxeHue

MpunoxeHune

paboyen nporpammbl ANCLMMINHbI XUMUNA

HaumeHoeaHue OUCL(U”ﬂquI

no HanpasneHuio noarotoskn 29.03.03 TexHonornst nonnrpadU4EeCcKoro 1 ynakoBoYHOro Npon3BoacTea
HanmeHoBaHwue Ol (npodung): TexHonornsa ynakoBoYHOro Npon3BoacTBa

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

Ne n/n | YCnoBus TMNOBbIX MPaKTUKO-OPUEHTMPOBAHHbLIX 3adaHun (3agay, Kemcos)
CewmecTp 1

1 OnemeHT HaxoauTcsa B YeTBepTOoM nepuoge, VA rpynne. Onpegennte nopsakoBbI HOMEP aneMeHTa 1
COCTaBbTE 3MEKTPOHHYI0 opmyny ero atoma. K kakomy ceMencTBy afeMeHTOB OH OTHOCcUTCA? HasoBute
€ro 9rneKTPOHHbIE aHaNorn.

2 HokaxuTe, 4To Ang anemMeHToB |IA rpynnbl Neproanyeckn NOBTOPAETCS ANEKTPOHHAA KOHUrypaLns
BaleHTHbIX YPOBHEW.

3 O6bsAcHMTE CTPOEHME MONEKYIbl aMMUaka Ha OCHOBE MeToa BaneHTHbIX CBA3EN

4 Mpun nponyckaHmn cepoBogopoaa Yepes 6pomHyto Bogy obvemom 50 mMn Bbinan ocagok cepbl Maccomn
0,189 r. Onpenenute MOMSAPHYIO KOHLEHTpaLumuio 6poMa B pactBope GpoMHON BOAbI, €CMW BbIXOL, Cepbl
coctasmn 90%.5

5 PaccuuTanTe nameHeHne aHTanbNun B peakuum ropeHms ceposogopoga H,S(r.)+ 1720, = H,O(k.) +
SO,(r.), ecnu n3BecTHo, 4YTO TeNNOTbl 06pa3oBaHms (AH? 208 ) BewectB Ans H,S(r.), H,O(k.) n SO,(r.)
paBHbl cooTBeTCTBEHHO —20,17 kx/Monb, —286,0 kx/mMonb, —297,0 kx/Monb. 3anuwnte
TEPMOXUMUYECKOE YpaBHEHNE peakuun. Onpegenute TMn peakumn: 3K30- UM SHAOTEPMUYECKaS.

6 Paccuutante nsmeHeHue csobogHoum aHeprum M'mbbca B peakuunm ropeHus ceposogopona H,S(r.)+ 1720,
= H,O(k.) + SO,(r.), ecnu n3BecTHo, YTO M3MeHeHus ceBoboaHom aHeprum 'mbcca obpasoBaHns  (
AG]? oo ) BeLLECTB Anst HoS(r.), H,O(k.) 1 SO,(r.) paBHbI cooTBeTCTBEHHO —33,8 KIDK/MOnb, —237,24
k[x/monb, —300,2 k[x/Mmonb. Onpegenute BO3MOXHOCTb CaMOMPOU3BOSIbHOIO NPOTEKAHUSA LaHHON
peakuuMmM npu CTaHOapTHbIX YCNOBUSX.

7 BbluMcnnTb HaYanbHbIE KOHLEHTPAaLMM MONEKYNAPHOro xrnopa v okcuga yrnepoga (1), a Takke KOHCTaHTy
paBHOBECUS, eCinin paBHOBECHbIE KoHUeHTpaumu: [Cl,] = 0,3 monb/n; [CO] = 0,2 monb/n; [COCI,] = 1,5
Morb/n.

8 CKOnbKO MO Macce HY>XHO B35Tb €4KOro Kanu u BoAbl, YToObl NpurotoButb 75 n 12%-Horo pacreopa ¢
nnoTHocTblo = 1,1 r/mn. OnpegenvTte ero MossiPHY0 KOHLEHTpauuio.

9 HanucaTb ypaBHeHMS rmaponusa, kaueCTBEHHO onpeaennte pH pacTBopa u onpeaennts TUN rMAponM3a
Ha npumepe conent  ZnCl,, K;SO3 u Cr,Sa.

10 Onpepnenutb, YeMy paBHbl MOHHasA curna pactsopa U akTuBHocTb MoHoB B 0,08 M pactsope CaCl,,
cogepxauiem, kpome Toro, 0,06 M HCI.

11 BbIuMCAUTL KOHLEHTpauuio noHos [H'] n a 0,1 M pacTBopa rugpokcuga amMMOHMS, KOHCTaHTa
avccoumanmm kotoporo  Kp = 1,75-107° npm (25 °C).

12 Bbluncnutb pactBopumocTtb CaSO,. Bo ckonbko pa3 yBenuuutcs pactsopumocts CaSO, nocne
nobaeneHus kK 1 n HacblweHHoro pacteopa 0,01 monb  K,S0,?

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

14 CocTaBbTe MOHHO-3NEKTPOHHBIE CXEMbI CNEAYHOLLUX O.B.p.:

a) Nal + HzSO4(KOHU,.) — |2 + SOZ + Nast4 + Hzo
6) K,Cr,07 + NaCl + H,SO, — Cl, + Cry(SO4); + K;SO4 + Na,SO,4 + H,O

15 Paccuutate 3[1C cTaHgapHOro MefHo-LMHKOBOIO rarilbBaHU4ecKkoro anemeHTa. CoctaButb cxemy
rarbBaHU4eCKOro afiEMeHTa, HanMcaTb YpaBHEHUS peakLui, NPOTEKAOLWNX Ha KaTOAe U aHO4E U
CYMMapHO€e ypaBHEHME 3TUX NPOLECCOB.

16 MOXHO N1 NnepmaHraHaT-MoHOM OKUCIUTb MIIATUHY B KACMOW cpefe Npu CTaHAAPTHBLIX YCOBUSIX.

17 OcyLLecTBUTb pas3nnyHble LENOYKU NMPeBPaLLEHWIA:

1. S—’SOZ—>H2804—>H28 —>H2804




3. P—»P0,*—H,P0O, —H;PO,
{ PH;




