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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uenb paucumnnuHbl: CdopmupoBatb KomneTeHumMnM obydawouweroca B 006macTu  COBPEMEHHbIX
npeacTaBfieHnii O CTPOEHUM BELLECTBA N OCHOBHbIX 3aKOHOB, YNPaBnsoLWUX NpoLeccaMmm NpeBpaLLeHns BELLECTB.

1.2 3agayun OUCUMNNVHBI:

* I3y4nTb OCHOBHbIE 3aKOHbI XMUM.

* PaccmoTpeTb XxMMmuyeckmne CBOMCTBA 3N1IEMEHTOB U X COeANHEHUA.

* [NokasaTb NPUMEHEHNE OCHOBHbIX 3aKOHOB XMMUUN B YCNIOBUAX NPaKTUYECKON AeATENbHOCTUN YenoBeka.

* PackpblTb 0COGEHHOCTU MCMONb30BaHUS XUMUYECKUX BELLECTB, peakuui M SIBNEHWA B TEXHONOMMYECKUX
npoueccax nonurpaguu.

1.3 Tpe6oBaHusa kK NnpeABapuUTEeNbLHON NOAroToBKE oby4atrollerocs:
MpeaBapuTenbHasi NOAroTOBKa NpeanonaraeT co3aaHne OCHOBbI ANst (POPMUPOBaHUSI KOMMETEHUMIA, yKa3aHHbIX
B M. 2, NPU U3y4EHUW OUCLIMMNIINH:

OucuunnuHa 6a3npyeTcst Ha KOMNETEHUUsIX, COPMUPOBAHHBIX Ha NpeablayLeM ypoBHe obpasoBaHusi.

2 KOMMETEHUUN OBYYAIOLLErOCA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMINNHbI

OlMK-1: Cnoco6eH NMPUMEHATbL eCTeCTBEHHOHay4Hble U Oﬁu.l,eMH)KEHeprle 3HaHuA, MeToAbl MaTeMaTU4eCKoro
aHanuia u mogenupoBaHusa B obnactu npoq)eccvaaanoﬁ AeATeNIbHOCTU

3HaTb: OCHOBHble TEPMWHbI M3 OOLLEN U HEOopraHW4eckoW XUMWUW; TeopeTUHecKUe OCHOBbl M ECTECTBEHHOHay4HYo
CYLLHOCTb XMMMUYECK/X NpeBpaLleHnii B TEXHOMOIMYECKUX NpoLieccax.

YMeTb: COCTaBNsiTb XMMUYECKME YpPaBHEHWS, XapaKTepu3yloliMe CBOMCTBA 3MEMEHTOB M COEAMHEHWA Ha UX OCHOBE;
aHanu3npoBaTb CBOWCTBA MaTepuanos.

BnapeTb: MeTogamu pacyeTa KOHLEHTpaLMA B 9KCNepMMeHTanbHbIX UCCNIeA0BaHNSAX HaBblkaMy paboTbl C XMMUYECKUMHU
BellecTBaMu, nabopaTopHon nocynon n o6opyaoBaHUEM.

OlNK-3: Cnoco6eH npoBoAUTbL N3MepeHusi, o6pabaTbiBaTbh 3IKCNepMMeHTarnbHble AaHHble, HabnagaTb U
KOppeKTUpoBaTh NapamMeTpbl TEXHONOrM4YeCKUX NpoLeccoB

3HaTb: XMMMYeckMe CBOMCTBA OCHOBHbLIX BELIECTB W UX COEAVMHEHWIN; NPUMEHUMOCTb TeX UMW WHbIX BELLecTB Ans
pasnn4HbIX TEXHOMOMMYECKUX YCMOBUM UMW MPOLLECCOB; OCHOBbI TEXHWKM Oe3onacHocTu npu paboTe ¢ XMMUYECKUMU
BeLleCTBaMMu.

YMeTb: npurotaBnmeaTb PacTBOPbI; PacCYUTbIBaTb KOHLIEHTPaLMM BELLECTB.

BnaneTb: ONbITOM NOAYyYeHUS IKCNEPUMEHTanbHbIX AaHHBIX U OLLEHKN TOYHOCTM M3MEPEHUI, NOCTPOEHNS rpadmyeckmx
3aBMCMMOCTEN, UCNONBb30BaHMSA CNPaBOYHON XMMWUYECKOW NMTepaTypbl.

3 PE3YIJIbTATbI OBYYEHUA MO ANCLUUIMIIUHE

KoHTakTHas
paboTta

MHHoBaLL.

dopmbI
3aHATUN

CP
MNex. Nab6. | (4acs)
(yachbl) | (vachbl)

HavmeHoBaHWe 1 cogepxaHue pasgernos,
TeM U y4ebHbIX 3aHATUIA

Cemectp
(kypc ans 3A0)

Pasgen 1. OCHOBHble MOHATUS U 3aKOHbI
XUMUU

Tema 1. OCHOBHblE MOHATMS WU  3aAKOHbI
xvuMmun. MNMpegmeT XMMMn 1 CBA3b C ApYrMMu
Haykamn. Xumna B nonurpacun. XumMus Kak
Hayka 1 ee 3agadyn. ATOMHO-MOJIEKYNSAPHOe
ydyeHne. KommyecTBo BewectBa U €ero
pacyeT. 3aKoHbl  COXpaHEHWs1  Macchl,
MOCTOSIHCTBA CoCcTaRa, 00bEMHbIX
OTHOLWEeHnN. 3akoH ABoragpo W crnepcreue
n3 Hero. [as3oBble 3aKkoHbl, ypaBHeHue| 1
COCTOSHMSA MAaeanbHOro rasa u pacyeTbl Ha
ux ocHoe. [lepnognyeckuii 3akoH u
nepuognyveckan Tabnuua [.M.Mengeneesa
KaK OCHOBa COBpPEMEHHOW xumuun. [NoHsTue
3KBMBANEHTa W 9KBMBANEHTHOW Macchbl.
3aKoH 9KBWBAneHTOB M MPUMEHEHME ero B
pacyeTax.

Tema 2. Knaccbl HEOrpaHNYEeHHbIX
COeMHEHW: OKCUAbl, OCHOBaHUSA, KUCIOTbI, 1 12 rg
conu. lNMpumeHeHne B nonurpadmm.




Tema 3. Tunbl XMMWYECKMX peakuni.
OCHOBHblE XMMWYECKME CBOWCTBA OKCUOB,
rMOpPOKCUAOB U CONEN.

Paspen 2. CtpoeHue atoma M Xumuyeckasi
CBSi3b

Tema 4. CrtpoeHue BewectBa. Passutne
npeacraBneHnii O CTPOEHMM  aToma.
CoBpeMeHHble MPeacTaBneHnst O CTPOEHUN
atoma. [1BOMCTBEHHasi Npupoga SMneKTpoHa.
KeaHTOBble 4ncna. [lopsgok 3anonHeHust
3MIeKTpOHaMM  YPOBHEM U NOAYPOBHEN.
MpuHUMN Maynn. Mpasuno lNyHpoa.
OnEeKTPOHHbIE M 3NEKTPOHHO-Tpadmnyeckme
dopmynbl 3NIEMEHTOB. Mpasuno
KneukoBckoro. BosbyxgeHHoe cocTosiHue
atoma. CBOWCTBa 3MEMEHTOB KaK (pyHKLMS
CTPOEHUS 3NEKTPOHHOM 06oMnoYkn artoma.
MoHM3aunoHHbIA  MoTeHUMan, CpPOACTBO K
3MNEKTPOHY, 3MNeKTPOOTPULATENBHOCTD,
pagunyc atoma U NepuoanyHoCTb U3MEHEHUS
MX C POCTOM 3apsia sgpa.

Tema 5. Xumumyeckass cBA3b. [lpuuuHbI
obpa3oBaHus aToOMaMyM XMMWYECKON CBA3W.
Tunbl  xnmmnyeckon cBs3n. MexaHn3mbl
obpa3oBaHus  KOBarieHTHOM  CBA3KU, ee
nonsapHoctb. Curma- n  nn-cedA3n. HAenexHve
rmbpugmsaummn 1 dopma mornekyn. MoHHas
CBA3b WM OTNMYMS €ee OT KOBarleHTHOW.
OcobeHHOCTN MeTannuyeckon ceBa3n. Tunbl
MEXMONEKYNAPHbIX B3aUMogenCcTBUN.

Pasgen 3. Xumudeckasas TepmMoavHaMuKa,
KMHETUKa U paBHOBECUS

12

ra

15

ra

15

rA

Tema 6. Xumudeckas  TepmMoAMHaMKKA.
OcHoBHble noHATUS. OCHOBHbIE NapameTpbl
COCTOSAHMSA N (PYHKLUMM COCTOSHMS CUCTEMbI:
BHYTPEHHSASI 3HEeprus, 3HTanbnus, SHTPONUS,
3Heprus 'mb6ca. MepBbi 3aKOH
TEPMOANHAMUKMN. Ycnosue
CaMOmMpOoOn3BOSIbHOrO MPOTEKaHWsT NPOLLEeCCOB.
OHTanbnusa. BTopon 3akoH TepMoaMHaAMUKW.
OHTponus. OHeprua mMbbca n enbmronbua.
Tennoson acppekT peakumn.
Tepmoxummyeckme  ypaBHEHUS. Tennota
obpasoBaHua BeuwlectBa. 3akoH [ecca u
cnegctemst n3 Hero. Cnocobbl pacyeta w
3KCMepUMeEHTanbHoe onpeaeneHne TennoBbiX
adhdpekToB peakumi. Tabnuupl
TepMognHaMnU4Yecknx  CBOWNCTB BeLLeCTB.
Pacuet cTtangapTHoro TennoBoro agdgekra no
Tennotam obpasoBaHus.

Tema 7. Xumudyeckas kuHeTuka. CKOpPOCTb
FTOMOF€HHbIX W  TEeTEPOreHHbIX  peakuui.
3aB1MCMMOCTb ee ot KOHLeHTpaunmn
pearvpymroLLmx BELLECTB U TemnepaTypbl. 3akoH
penctena Mmacc. [Mpaeuno Badt- [odda.
OHeprus aktusaumn. Katanusa. Katanusatopsbl n

KaTanmTuyeckune CUCTEMBbI. Teopus
NPOMEXYTOUYHbIX COeAMHEHNA. [[OMOreHHbI 1
reTeporeHHbIn KaTanus. MpomoTopbi.

NHrmMbnTopbl. PEpMEHTHI.

15

ra

20




Tema 8. Xumnyeckoe pasHoBecne. Obpatumbie
N HeobpaTumble peakumu. Ycnoesue w

JOVNHaMUYeCcKni XapakTtep XUMNYECKOIo
paBHOBECUS. KoHcTaHTa paBHOBECUS1.
CwmelleHne XUMNYECKOTO paBHOBECMHSI.
MpuHUMN Je-lllaTtenbe. Onpepenenne
HanpaBfeHUsi CMEeLLEeHUsI paBHOBECUSI MpU
N3MEeHeHNN KOHLEeHTpauumn BELLIECTB,

TemnepaTypbl U OaBrneHus. PacyeT KOHCTaHThI
pPaBHOBECUSl, WCXOAHbIX W  PaBHOBECHbIX
KOHUeHTpauun  BewecTB.  JlabopaTopHas
pabora: "OnpepneneHne BNUSHNS
KOHLEHTpaumMn  BelecTB Ha  CMelleHne
XMMUYeCKoro pasHosecus"

Pasgen 4. PactBopbl. KnCRnOTHO-OCHOBHbIE
WOHHbIE MOMEKYNspHbIE paBHOBECUS

Tema 9. OCHOBHblE CBOWCTBa pPacTBOPOB.
PacTBopbl HE3NMEKTPONUTOB U 3MNEKTPONTOB.
MoHATMe ncTnHHOro pacteopa. PasbaeneHHble,
HacbILWEHHbIE W MEepPEeCbILEHHbIE PaCTBOPbI.
Cnoco0sbl BblpaXeHus KOHLUeHTpauuu
pacTBOPOB: MaccoBas [O0Nsl, MOMSIPHOCTb,
HOpPManbHOCTb, MOMSAMNbLHOCTb, MOMbHAst JONS.
PactBopumocTb BewiectB. TennoBon addhekT
pacTBopeHusi. PacTBopbl  HE3MEKTPONUTOB.
Ocmoc u 3akoH BaHT- Noddpa. [JaBnenne napa
Hag pactBopoMm. [lepBbii  3akoH Payns.
Temnepatypa KaneHus U 3aMep3aHus
pactBopoB. Btoponm 3akoH Payns, ero
NpYMeHeHne ans onpeaeneHns MonekynsipHon
mMaccbl BewlectBa. OcobeHHOCTM pacTBOPOB

ANEKTPONNTOB. CreneHb anccoumnaumn.
CunbHble n cnabble anektponuTbl. KoHCcTaHTa
auccoumagun. 3akoH pasbaeneHusi
OcTtBanbaa. AKTMBHOCTb CUINbHbIX
ANEKTPONMTOB N CBHA3b €€ C KOHLEHTpauuen.
M3oToHn4eckuni Ko3aphULMEHT. 3akoHbI

BaHnT-INodhdba 7 3aKOHbl Payna  ans
anekTponuTtoB. PeakumMm unoHHOro obmeHa u
YCIoBMe UX NPOTEKaHWUS.

Tema 10. KuCnOTHO-OCHOBHblE CBOWCTBA
BOOHbIX pacTBOpoB. [uccoumauuss BOAbI.
MoHHoe npounsBeneHne Boabl. Peakuns cpenpl
B pacTBope. BopopoaHhbin (pH) "
rMOPOKCUIbHBIA nokasaTenb. Pacdyer pH B
pacTBopax CuibHbIX W crnabblXx KUCAOT W
OCHOBaHui. bydepHbie pacTBopbl, X COCTaB U
CBOWCTBA, MNPUMEHeHWe B  nonurpaduun.
MHaunkatopsbl. lNMponssegeHme pacTBOPUMOCTMU.
Hanpasnexue peakummn B pacTtBopax
3MEKTPONNTOB. JlabGopartopHble paboTbl;
"Onpegenenne pH pacTteopoB".
"MpurotoBneHne 6ydepHbIX pacTBOPOB".

Tema 11. M'maponus conen. Tunbl
rMOPONN3YIOLLMXCS conen, cocTaBrneHvne
MOHHBIX W MOMEKYNAPHbIX  YpaBHEHMWN
rmaponunsa. CTeneHb M KOHCTaHTa rMaponuaa,
cBA3bIBaKOLLEEe MX ypaBHeHue. Pacuyer pH B
pactBope conn. Cnocobbl  nogaBneHus
rmgponuaa. JlabopatopHas pabota: "maponus
conen"

15 ra
8 ra
8 ra
6 ro




Tema 12. XecTkoCcTb BOObl BpPEMEHHas,
NOCTOsSIHHas U obLias, eauHULbI U3MEPEHMUS 1
MeTozbl onpeaeneHus. HenpurogHocTtb
XXECTKOW BOAbI Ansi MHOMMX TEXHOINOTMYECKMX
npoleccoB, B TOM u4ucre B nonurpadum.
Cnocobbl  yCcTpaHeHusi  KeCTKOCTM  NyTem
oCaxaeHus coned M MeToAoM  WOHHOro
obmeHa.

Tema 13. OcoBGeHHOCTM  KOMMMEKCHbIX
COoeIHEHWIA. KoopanHaumoHHas Teopus
A.BepHepa. Ctpoenne KOMMJEKCHbIX
coeguHeHun. LleHTpanbHbI aTOM WM MOH,
nuradgpl (apoenapl). KoopauHaunoHHoe
yucno. BHyTpeHHAA ©  BHewHsas cdepa.
KaTnoHHble, aHWOHHbIE W  HeWTpanbHble
KOMMIIEKChl, npumepsbl. Knaccundpmkaums
KOMMIEKCHbIX COEOMHEHWA NO  XapakTepy
nuraHaos: aMMuakaThbl, aKBaKOMMIIEKCHI,
aumagokomnnekcbl v gp.  Hwuccouuwauus
KOMMIEKCHbIX  COeOUHEHWUI B BOOHOM
pacTBope. KoHcTaHTa HEeCTONKOCTU
KOMMeKCcHoro noHa. Otnnyne ABOWMHbLIX COren
oT KOMMIEKCHbIX. Peakummn obmeHa
KOMMNneKcHbIX conen. OCHOBbI HOMEHKNATYpbI.
CocraBneHue dopmyn " Ha3BaHUM1
KOMMIEKCHbIX coeauMHeHui. JlabopaTopHas
pabota: "KomMnnekcHble coeauHeHns".

Wtoro B cemecTtpe (Ha kypce anst 3A0)

ra

KoHcynbTaumm n npomexyTovHast attectaumsi
(Ok3ameH)

12

151

6,5

Paspgen 5. AHanuTnyeckast xumms

Tema 14. Xumumdeckas umaeHTUdUKaLUA
BellecTBa. MeToabl KayecTBEHHOro aHanuaa.
Makpo- ©“  MuKpoaHanu3, OpPOOHbIA MU
cuctemaTudeckmi. pynnoBon peareHT u ero
3Ha4YeHne B XNMUYECKOM aHanmse.
AHanuMTnyeckas Knaccudukaums KaTMOHOB W
aHnoHoB. OCHOBHbIE Ka4YeCTBEHHblE peakumm
KaTUOHOB M aHMOHOB. KayecTBeHHbIN aHanu3
conn B pacteope. JlabopatopHaa paborta:
"KayecTBeHHbIN aHann3 conu B pacteope”.

Tema 15. KonnyecTBeHHbIM aHanu3. Becoson n
0ObeMHbIV aHanus. TutposaHue.
HeobxogMmoe o0opygoBaHME M OCHOBHblE
npuembl paboTbl. Cnocobbl onpeaeneHns
TOYKM 3KBMBANEHTHOCTWU. PacyeT pesynbTaToB
00bEMHOro aHanmm3a C  WCMNOMb30BaHUEM
3aKOHa 9KBUBANEHTOB. PU3NKO-XMMMYECKME
MeToabl aHanm3a. JlabopatopHas pabora:
"OnpegeneHve KOHUEHTpaUUKU LLENOYN WK
KMCNOTbI B pacTBOPE METOAOM HenTpanunsaumm
npu TUTpoBaHUM".

10

ra

Paszgen 6. OCHOBbI 3NEKTPOXMMUMA

10

ra

Tema 16. CteneHb okucrneHusa. CocTtaBneHue
3MEKTPOHHOro OanaHca " ypaBHEHUN
OKNCNUTENBbHO-BOCCTAHOBUTESbHbIX peaKkLmii.

14




Tema 17. OnEKTPOXMMUYECKUE CUCTEMbI.
Kopposusa metannos. Qnekrponus.

OneKkTpoaHble noTeHumansbl. YpaBHeHME
TiopuHa-HepHcTa. ManbBaHN4ecKne areMeHThI.
Pag HanpskeHuin  metannoB.  Kopposus
meTannoB. CnocoObl 3aWuMTbl MeTannoB OT
KOppPO3uMn. OneKkTponus. AnekTponua
pacnnasoB n BOAHbIX pacTBOpOB
3MEeKTPONINTOB. 3aKoHbI aneKkTponuaa.
JlabopaTopHass pabota: "lanbBaHW4eckue
anemMeHTbl. Kopposus metannos. Onekrponma.”

22

ra

Paspen 7. CsowcTtBa XUMMNYECKNX
3NIEMEHTOB U WX COEOWHEHMIA MO rpynnam
Mepunoamnyeckomn CUCTEMbI 3MEMEHTOB
MeHpeneeBa

Tema 18. O0LMEe Pr3nYECcKMe N XMMUYeCcKne
CBOMCTBA MeTannoB. XMMUYECKME OCHOBbI
METOLOB MOSYyYEHNS U O4UCTKA METANSIOB.
MeTannuyeckas peLleTka n MeTannuyeckasi
cBsaA3b. [loHATME O TBEpAObIX pacTBopax.
B3anmopenctene meTanyioB C KUCMOTamu,
wenoyamm 1 Bodon. Metannbl B npupoge.
Pyobl.  XumuyeckMe OCHOBbl  METOAOB
NnonyyYeHnsi U1 O4UCTKN MEeTassoB.

rA

Tema 19. Obuwasa xapaktepuctuka s, p u d-
3MEeMEHTOB. LLlenoyHble n
LLIENOYHO3EeMENbHbIE MeTansbl, artoMUHUNA,
onoBo, cBuHel. LMHK, Megb, Xxpom,
MapraHeL, nogrpynna xenesa.
OCob6eHHOCTN SMEKTPOHHOIO CTPOEHUA U
pacnonoXeHus B Nepuoamnyeckon cucreme

ra

Tema 20. HemeTtannsbl. O6Lwas
Xapaktepuctmka. [anoreHbl, XarbKOreHbl,
asorT, yrnepoga.

rA

Utoro B cemecTpe (Ha kypce ansa 3A0)

8 8 119

KoHcynbTaumm 1 npomexxyTodHas
atTectauus (Ok3ameH)

2,5 6,5

Bcero koHTakTHasa padorta n CP no
AUcuUMNnuHe

41 283

4 KYPCOBOE NPOEKTUPOBAHME
KypcoBoe npoektuposaHve y4ebHbIM NnaHoM He NpeaycMoTPeHo

5. ®OH[, OLLEHO4YHbIX CPEACTB AN NPOBEQEHUA NPOMEXYTOYHOW ATTECTALIMU
5.1 OnucaHune nokasartenein, KoMTepUeB U CUCTEMbI OLLEHUBAHUA pPe3ynbLTaToB 06yyeHus

5.1.1 NokasaTtenn oueHUBaHUA

nonurpadum, u NX CBOMCTBA.

obopyaoBaHMEM.

B
OrK-1 KOHKPETHbIX peakuuax. PacckasbiBaeT 0 cTpykType lMepuognydeckon
cuctembl.  [lepedncnaer  knaccel B

BeLlEeCTB, npUMeHAeMblX

MpaBunbHO obpallaeTcst ¢ BelwlecTBamu, nabopaTopHOM nNocyaow u

Koa HanmeHoBaHue OLLeHOYHOrO
Moka3aTenu oueHMBaHMA pe3ynbTaToB obyyYeHns
KOMMeTeHummn cpenctea
Bocnpou3BoguT onpeaeneHvs M3 obLueri U HeOPraHNMYecKon XUMWN.
®PopmynupyeT OCHOBHble 3aKkoHbl. PasnmyaeTr Tunbl XUMUYECKOW
CBA3N. Bonpochl YCTHOro
MpaBunbHO oOnNMCbIBaeT MocnefoBaTeNbHOCTL  MpeBpalleHni cobecenoBaHus

Bonpockl Ans TeCTUpoOBaHus
MpaKkTUKO-OpUEHTUPOBAHHLIE

3aaHus

OrlK-3
CnpaBoYHble [aHHbIe.

XUMUYECKNUX NPOLECCOB.

MpeackasbiBaeT CBOWCTBA aHanu3Mpyemoro BeLlecTBa.
pacTBop 3adaHHOW KOHLEHTpauuu u onpefensieT ero KUCNOTHOCTb.
CTtpout rpacuk1, KUCnonb3ysl NOMyYeHHble 3KCMEPUMEHTamnbHbIE W”

[oToBUT

D,enaeT BblBOAbI 06 OCHOBHbIX 3aKOHOMEpPHOCTAX nNpoTeKaHuna

Bonpocel
cobecenoBaHus

YCTHOro

Bonpock! Ana TecTMpoBaHns
MpaKTMKO-OpUEHTUPOBAHHbIE

3agaHnA




5.1.2 Cucrtema 1 KpuTepum oueHMBaHUA

LLkana

Kputepuu oueHnBaH1s COPMUPOBAHHOCTM KOMMETEHLMI
YcTHoe coGecenoBaHue MucbmeHHas paboTa

oueHnBaHuA

5 (oTnu4Ho)

MonHbIN, ucyepnbiBaOWMN OTBET, SBHO
OEMOHCTPUPYIOLLMIA rNyOoKOe NoOHNMaHWe
npegMeTra M LWUMPOKYD 3pyauumio B
oLeHMBaeMon obnacTy, yMeHue
ncrnonb3oBaTtb TeopeTUveckne 3HaHus
0N pelleHns NpakTUYecknx 3agad.

4 (xopoLuo) mMaTepuany OTBETCTBEHHbIW, HO JOMYLUEHbI

OTBeT MOMHbI U NPpaBUIbHbIA, OCHOBaHHbIN
Ha npopaboTke Bcex 0b0sa3aTenbHbIX
WUCTOYHMKOB  MHopmauumn. [loaxon K

B oTBeTax Hebonblue NorpewHoCcTH,
KOTOpbIe YCTPaHAKTCA TOJbKO B
pesynbTarte cobecenoBaHus.

3 (yaoBneTBopuTENbHO)

OtBet AEeMOHCTpupyeT NoHMMaHue
npeameTta B LefloM MpW HenosHbIX, crnabo
aprymeHTUpOBaHHbIX oTBETAXx.

MpucyTCcTBYIOT HETOYHOCTM B OTBeTax,
npobenbl B 3HAHUSX NO HEKOTOPbLIM TEMaM,
CYLLeCTBEHHble OWWBKN, KOTOpble MOryT
OblTb HaWgeHbl U YaCTUYHO YCTpaHeHbl B
pe3ynbTaTte cobecenoBaHns

2 (HeyaoOBNETBOPUTENLHO)

HecnocoGHOCTb OTBETUTL Ha BOnNpoc 6e3

nomMmoLum 9K3amMeHaTopa. HesnaHnune
3HaAYNTENbHOM 4YacTtu npnHUMnnuanbHO
BaXXHbIX 3N1IeMEHTOB ANCUMNNITAHDBI.

MHorouncneHHble rpybbie owmobKu.
HenoHumanwne 3aaHHoOro BoOMpoca.
HecnocobHocTb cchopmynmnpoBaTtb XOTS Obl
OoTAENbHbIE KOHLEMNUMN ANCUUMITUHBI.

5.2 TunoBble KOHTPOJbHbIE 3aAaHUuA UNU UHbIe MaTepuanbl, HeobxoauMble ANs OLleHKU 3HaHUN, YMEHMﬁ,

HaBblKOB

1 (Mnun) onbiTa fEATEeNbHOCTU

5.2.1 NepeyYeHb KOHTPONbHbIX BONPOCOB

Ne n/n I $PopmMynMpoBKM BOMPOCOB
Kypc 1

1 MpeomeT xumun. Ponb ee B npoueccax nonurpaguyeckon TeXHONOrmu.

2 OkBuBaneHT BewecTsa. OnpegeneHne 3KBUBaNeHTHbIX MacC NPOCTbIX U CIIOXHBbIX BeLeCcTB. 3akoH
9KBMBAreHTOB, MPUMEHEHME ero B pacyeTax.

3 CoBpemeHHble NpeacTaBneHns o CTpoeHnn atoma. [1BoicTBEHHas Npupoaa anekTpoHa. YpasHeHue e bponns.
KBaHTOBaHHOCTb 9HEPreTU4EeCKNX COCTOAHUIN  3NEKTPOHaA.

4 KBaHTOBbIE Yncna. [Nopagok 3anonHeHNs aNeKTpoHaMu ypoBHEN U NOAYPOBHEN B aTOMax. OneKTPOHHbIe
hOpMYribl aTOMOB 3M1EMEHTOB.

5 Xumunyeckas ceasb. O6pasoBaH/e XVMUYECKON CBSI3N B COOTBETCTBMM C  METOAOM BarneHTHbIX CBA3EN U
METOO0M MOMEKYNApHbIX opbutanei.

6 ®yHKUMM COCTOSHUSA CUCTEMBI: AHTanNbNWA, S3HTPONUS, 3Heprust FTnbbca. Nx pacyeT 1 npumeHeHue ons
onpegeneHns BO3MOXHOCTU NPOTEKAHNA XMMUYECKUX NPOLIECCOB.

7 Tepmoxmumus. 3akoH Necca n crnegcteus u3 Hero. PacyeT TennoBbix 3 deKkToB peakumin no Tennotam
obpa3oBaHVs BELLECTB.

8 CKOpOCTb XMMUYECKNX peakLnin 1 3aBUCMMOCTb €€ OT KOHLIeHTpaLun pearmpyoLmx BewecTs. 3aKoH AeNcTBus
macc.

9 Ycnosue xumuyeckoro pasHoBecus. [MpuHumn Jle-Latense n ero npuMmeHeHve Ans onpeaeneHvs HanpaeneHus
CMELLEHUs XMMUYEeCKOro paBHOBECHS.

10 TemnepaTtypa KnuneHvs 1 3aamepsaHns pactBopoB. BTopoit 3akoH Payns n ero npyumeHeHue.

11 PacTtBopbl anektponutoB. CTeneHb AnccoumaLmnmn 1 KOHCTaHTa Auccoumanumn cnabbix aNeKTponmMToB. 3aKkoH
pa3basneHua OcTBanbaa.

12 Ownccoumnaumsa Boapl. MoHHoe nponssefeHve Bogsl. BogopoaHbin nokasaTerns.

13 Mvaponuna conen. CteneHb rmaponuaa. KoHcTaHTa rmaponuaa, CBsA3b ee C KOHCTaHTOoW Anccouunaumm cnaboro
anekTponuta, obpa3oBaBsLLEro Corb.

14 OneKTPoAHbIN NOTEHUMan U pacyeT ero BenMYnHbl No ypasHeHuto HepHeTa. Paj ctaHgapTHLIX NoTeHuuanos u
€ro NnpuMeHeHue.




AneKTpoXMMUYecKas Kopposust MeTannos. MexaHnam KOHTaKkTHo koppoauu. Mpumepsbl. CocTaBneHne

15 YpaBHEHUN 3MEKTPOAHbIX NONypeakumii 1 CyMMapHOro ypaBHeHus npowecca

16 Mpouecc anekTponuaa u ero npumeHeHne. 3akoH Papapges. Ymncno ®apages.

17 CTpoeHune 1 knaccunmkaumsi KOMMIEKCHbIX coeanHeHn. Mpumepsl.

18 Mpouecc anccoumaumm KOMMNNEKCHbIX COEANHEHWI B BOOHOM pacTBope. KoHCTaHTa HECTOMKOCTN KOMMIIEKCHOIO
NoHa.

19 MeToabl Ka4eCTBEHHOro aHanun3a BewecTB. [pynnoBo peareHT. AHanuTu4eckas Knaccudumkauns KaTMoHOB U
aHNOHOB.

20 KonuuectBeHHbIN aHanus. CyLIHOCTb BECOBOro U 06bEMHOro aHanusa. TutpoBaHue

Kypc 2

21 OneKTpoaHbIN NOTEeHUMarn u pac4yeT ero Benu4ynHbl No ypaBHeHuto HepHeta. Pag ctaHgapTHbIX NOTEHUMarnos u
€ro nNpMMeHeHue.

22 Snempoxglmmqecxaﬂ KOppO3Us METannos. MexaHu3m KoHTakTHOWn Koppo3uun. MNpumepsl. CoctaBnexHne
YpaBHEHUIN 3MEKTPOAHbIX NoNypeakumi 1 CyMMapHOro ypaBHEHWUS npouecca

23 Mpouecc anekTponuaa u ero npumeHeHne. 3akoH ®apages. Yucno dPapages.

24 CTpoeHune n knaccudurkaumsi KOMMIeKCHbIX coeanHeHni. Mpumepsl.

o5 Mpouecc aMccoumanmm KOMMNNEKCHbIX COeANHEHWIA B BOOHOM pacTBope. KOHCTaHTa HECTOMKOCTN KOMMIIEKCHOTO
NoHa.

26 MeToabl Ka4ecTBeHHOro aHanunsa sewecTs. [pynnoBov peareHT. AHanuTu4eckas knaccudukauns KaTMoHOB U
a@HMOHOB.

27 KonuyectBeHHbIn aHann3. CyLHOCTb BECOBOIo U 06beMHOro aHanunsa. TutpoBaHue

5.2.2 TunoBble TeCTOBbIE 3a4aHunA

1. BbibepnTe meTanmnbl, NPOABNSIOLME NPOMEXYTOUHbLIE CBOWCTBA MEXAY MeTannamm n HeMeTannamm
a. OnoBo (+)

6. >)Keneso

B. Cypbma (+)

r. Hatpun

a. Bucmyt (+)

2. Bbibepute obnactn npMMeHeHns 030Ha

a. [ina ctepnnnsaumm n3genun MeguuuHCKOro HasHadeHus (+)
6. Anga ot6enuBanng 6ymaru (+)

B. [Ansa gesnHdekumnn nomeweHun n ogexasl (+)

r. Ans ycuneHusi BKyca MsICHbIX NPOAYKTOB

4. B npoussoacTtee kpacutenemn

3. B kakow UBeT okpalumMBaroT MfamMsi ConM CTPOHUUNA?

a. PosoBblii

6. XXenTbin

B. CuHumn

r. dnoneTosbln

4. KpacHbin (+)

4.IMpu Kaknx ABYX ycrnoBmax metann M BbITeCHUT MeTann A n3 ero conu no cxeme:
M+ AB=MB + A

a. Hu npu kaknx

0. A 6onee cunbHbIN MeTann, yem M

B. M 6onee cunbHbIi MeTann, yem A (+)

r.Conn ABun MB pactBopumbl B Boae (+)

A. MB — pactBopuMas B Boge conb, AB — MoxeT ObITb ntoboi

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3aAaHNA (3apayun, Kenchbl)

1. Cmewanun 3n 0,1M pactBopa H3PO4 ¢ 2n 9% pacTtBopa Tou xe kucnotbl (p=1,05r/mn). Bbeluncnutb

HOPMarnbHOCTb NOJTy4EeHHOro pacTeopa.

2. Onpegenntb pH B 0,01H pactBope NH4OH, ecnun koHcTaHTa guccoumauun ero coctaenset 1,8:10(-5).
3. Kakyio maccy xenesa MoxHo nonyuntb u3 50 T Fe203, cogepxallero 4 % npumecein?
4. BbluucnuTe maccy HuTpata megu, obpasyrolleroca npu B3avmopenctsuu 4 r okcmaa meau(ll) ¢ asoTHon

KWUCITOTOMN.




5.3 MeToguuyeckue mMatepuarnbl, onpeaensiowme npoueaypbl oleHUBaHUA 3HaHUN, YMeHUI, BnageHui (HaBbIKOB
1 (MNK) NpaKTMYECKOoro onbiTa AeATENbHOCTH)

5.3.1 YcnoBus gonycka obyu4atouierocsi K npoMexyTO4HOW aTTecTaLlum U NOpPAAOK NMKBMAALMN aKkafeMU4ecKomn
3a0MKEeHHOCTHN

lMpoBegeHMe MPOMEXYTOYHOW aTTecTauuy pernaMmeHTMpoOBaHO foKarnbHbIM HOpMaTMBHbIM akTom CIGIYMTA
«[onoxeHne 0 NPOBEeAEHMM TEKYLLLEro KOHTPONS YCNEeBaeMoCTM U NPOMEXYTOYHON aTTecTauumn obyvaroLumxca»

CTyneHT gonyckaeTcs K NpOMEXYTOYHOM aTTecTauum npm BbINOMHEHWM 1 caade OTYETOB NO BceM nabopaTopHbIiM
paboTtam u caave KOHTPOrbHOW paboThl.
5.3.2 dopma npoBeaeHNA NPOMEXYTOYHON aTTecTauum no AMcuUnsiinHe

YcTHas + NncbmeHHas KomnbloTepHoOe TecTMpoBaHne NHasa

5.3.3 Ocob6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUUNIINHE

B TeueHne cemecTpa BbINOMHAETCA KOHTpPONbHas paboTa.

Bpems, oTBOAUMMOE Ha NOArOTOBKY K OTBETY, COCTaBnsieT He Gonee 45 muH. [Ing noaroToBku 3anpeluaetcs
ncnons3oBaTb Niobble MaTtepnansl, KPOMe CNPaBOYHON MTepaTyphbl.

CoobueHne pesynbTaToB obydatoLieMycs Npon3BoanNTCA HeNnocpeaCcTBEHHO Nocne YyCTHOro oTBeTa.

6. YYEBHO-METOOUWYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE ANCLUUNIIUHLI
6.1 YuebHas nutepartypa

ABTOp [ 3arnasue [ M3paTtenbcTBO I [loa n3paHns [ Ccblnka
6.1.1 OcHoBHasA y4yeb6Has nuTepartypa
loHyapoBa, M. H. Xumumsi. HeopraHuyeckaa| Camapa: [MoBoMmKCKUi http://www.iprbooksh
XUMus rocy/apCTBEHHbI op.ru/75392.html
yHuUBEpCUTET 2017
TEeNeKoOMMYHMKaLmnin n

WHpopmaTnkm
XOMYeHKo, I I1.,|Heoprannyeckas xumms http://www.iprbooksh
LinTtoBuu, N. K. P Cankr-TeTtepbypr: Ksaapo 2021 opﬁu/10310%.html
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
BocTpukosa, I'. HO. Xumus Mocksa: Aii M Ap Meavna 2021 gt;pnj;\qvgvgélsp:‘r%?nzlrsh
MwukptokoBa, E. 10.,|O6wasn, HeopraHudeckasi 1 KasaHb: KasaHckasi https://www.iprbooks
AxmeToB, T. M., |]aHannTu4yeckasa xmmms rocygapcrBeHHas hop.ru/116345.html
Xapucosa, Y. A. aKkagemusi BeTepuHapHom 2021

MeanumHbl uMeHn H.9.
BaymaHa
N6parmmosa P. W.,|Pusnyeckas XMMUS. http://publish.sutd.ru/
MeraHoBa H. B.,[KuHeTuka " Katanua. Cankr-TeTepbypr: tp_ext_inf_publish.ph
XonoxoHoBa J1. W.,|KuHetndeckune crerynTa ’ 2021 p?id=202168
Hosocenos H. IM. nccnegoBaHnA  XMMUYECKUX
npoLeccoB
MudpTtaxosa, H. L. |O6was wn HeopraHuyeckas KazaHb: KasaHckuii http://www.iprbooksh
MetpoBa, T.T1. XUMUSA HaUVOoHanbHbIN op.ru/80237.html
nccnenoBaTenbCcKum 2017
TEeXHOIOIMYecKkni
YHMBEpPCUTET

6.2 NMepeuyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6ubnunoTeyvHas cuctema IPRbooks [OnekrpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
basza paHHbIX U3NKO-XMMUYECKMX CBOWCTB W CUHTE30B BelwlecTB [OnekTpoHHbli pecypc]l. URL:
http://chemister.ru/Database/search.php

6.3 NMepeyeHb NMLEH3MOHHOIoO U CBO6GOAHO pacnpoCcTpaHAEMOro NnporpaMmMHoOro obecne4eHus
Okonor, MNMAOB — 3konor, KotenbHble, AT — Okonor
MicrosoftOfficeProfessional
Microsoft Windows




6.4 OnncaHmne martepuManbHO-TEXHUYECKOW 6a3bl, HEOGXO0AMMOW ANA OCYLEeCTBIIEHUA o6pa3oBaTefibHOro
npouecca no gucumnnuHe

JlabopaTopHble 3aHATUSA CO CTYAEHTaMu MPOBOASATCA B Cneuunann3npoBaHHbIX NOMeLLeHUsX, 06opyaoBaHHbIX
XMMUYECKOW NOCYA0N, XMMUYECKMMUN pEeaKkTUBaMmn, M3mMepuTenbHbiMM Nnpubopammu (TepMmomMeTpbl, pH- MeTpbl, BEChI).

AyouTtopus

OcHalueHne

JlekunoHHas
ayauTopus

MynbTumeguitHoe obopyaoBaHue, cneumanusuposaHHas mebens, Jocka
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