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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: HaBblkaMu pacyeTa KOHLEHTPaLMI B 3KCNepUMEHTarnbHbIX MCCNefoBaHUsIX HaBblkamy paboTbl C XMMUYECKUMHA
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

cP MHHoBALL. dopma

dopMbl TekyLero
(‘{IaiKI;I) (*T:cil) (acel) 3aHATUA | KOHTpONs

HavmeHoBaHWe 1 copepxaHue pasgernos,
TeM U y4ebHbIX 3aHATUIA

CewmecTp
(kypc ans 3A0)

Pasgen 1. OCHOBHble MOHATUS U 3aAKOHbI
XUMUU

Tema 1. OCHOBHble MOHATMS W 3aKOHBbI
xumun. MNpeameT xummn 1 CBA3b C APYruMu
Haykamu. Xvmunsa B nonurpacoumn. Xmmmus Kak
Hayka 1 ee 3agadn. ATOMHO-MOMEKYNspHOe
yyeHune. KomnmyectBo BellectBa U €ro
pacyeT. 3aKkOHbl COXpPaHEHWs  Macchl,
NOCTOSIHCTBA CoCTaBa, 06bEMHBIX
OTHOLWEHnn. 3akoH ABoragpo u cnepcrane 1
n3 Hero. [asoBble 3aKOHbI, YypaBHEHWE
COCTOSIHUS MaeanbHOro rasa U pacyeThbl Ha
nx ocHoBe. [lepuognyecknin 3akoH W
nepnognyeckas tabnuua [./.Mengeneesa
KaKk OCHOBa COBPEMEHHON xuMuun. [NoHsITME
3KBMBArieHTa W 3KBMBAIIEHTHOM MaccChl.
3aKOH 3KBMBArEHTOB U MPUMEHEHUE €ro B
pacyeTax. JlTaBopaTtopHasi pabora:
"TunoBble 3aga4ynm Ha OCHOBHbIE 3aKOHbI
xummnn".

3,71




Tema 2. Knacchl HeOorpaHNYeHHbIX
COEaNHEHUIN: OKCUAbl, OCHOBAHWS, KUCHOTHI,
conn. [lpumeHeHne B  nonurpacuu.
JlabopaTopHas pabora: "CBolicTBa
OCHOBHbIX Krnaccos HeopraHM4YecKmx
BeLlecTs".

Tema 3. Tunbl XUMUYECKUX pEaAKUUN.
OCHOBHblE XMMMUYECKME CBONCTBA OKCUAOB,
rmopokcuaoB wu coneit.  JlabopartopHble
paboTtbl: "OCHOBHble TUMbl XUMUYECKNX
peakuunin", "OKNcNnTENbHO-
BOCCTaHOBMUTENbHbIE peakumn”

Paspgen 2. CtpoeHne atoma M xmmMm4yeckas
CBSA3b

Tema 4. CtpoeHne BellecTBa. PasButne
npeactaBneHMin O  CTPOEeHUM  aToma.
AnepHaa wmopenb Pesepdoppa. Teopus
Bopa. CoBpeMeHHble npeacTaBneHns o
CTpoeHun atoma. [1BoncTBeHHas npupona
anekTpoHa. KeaHTOBble 4ucna. [lopsgok
3anofHeHUs  3ANeKTpoHaMu  YPOBHEW WU
nogyposHen. [lpuHumn T[laynu. [Mpasuno
lN'yHoa. OneKTPOHHbIE n
3NEKTPOHHO-rpadmyeckmne dopmMynbl
3rIEMEHTOB. Mpasuno KneukoBckoro.
Bo30yxxgeHHoe COCTOsIHWNE aToma.
CBoiicTBa  3NMeMeHTOB  kak  (pyHKUusA
CTPOEHMSA 3NEKTPOHHOM OOOMoYKM aToma.
MOHU3aUNOHHBIN noTeHLmMan, cpoacTBO K
3NEKTPOHY, 3ANEeKTPooTPULLATENBHOCTD,
paguyc aToma 1 NnepuognyHOCTb N3MEHEeHUs
UX C pOCTOM 3apsa sapa.

ra

ra

10

ra

Tema 5. Xwumudeckas cBs3b. [1pUHdnHBI
obpa3oBaHMsi aTtoMamMuM XUMMUYECKOW CBSI3WN.
Tunbl  XMKU4Yeckomn CBSI3U. MexaHnambl
obpa3oBaHus KOBarneHTHON CBA3N, ee
ceonctea. Curma- u Nu-cBsA3U. HABneHue
mbpuamsauum mn copma monekyrn. WMoHHas
cBsA3b. OCOOEHHOCTM MeTannuMyeckon CBSA3W.
MexmonekynspHble B3aMMoaenCTBUS.

Pasgen 3. Xumudeckaa TepMoanHaMUKa,
KMHETUKa U paBHOBECUS

ra

Tema 6. Xumudeckas  TepmMoaMHaMMKa.
OcHoBHble noHATUS. OCHOBHbIE NapameTpbl
COCTOSAHMSA U (PYHKLUMM COCTOSHMS CUCTEMbI:
BHYTPEHHSASI 3HEeprus, 3HTanbnus, SHTPONKS,
3Heprus 'mb6ca. MepBbi 3aKOH
TEPMOANHAMUKMN. Ycnosue
CaMOmMpOn3BOSIbHOrO MPOTEKaHWs NPOLLEeCCOB.
OHTanbnus. BTopon 3akoH TepMoaMHaMUKW.
OHTponus. OHeprua mMbbca n enbmronbua.
Tennoson apcpexT peakuum.
TepMOxuMmyeckme  ypaBHeHusl.  TenmnoTta
obpasoBaHusa BewecTtBa. 3akoH [ecca wu
cnegcteust M3 Hero. Cnocobbl pacdeta M
3KCNepuMeHTarnbHOEe OnpeaeneHne TenmoBbIX
addekToB peakumn. Tabnuupl
TEPMOONHAMUYECKUX  CBOWNCTB BELLECTB.
Pacuet ctaHgapTHoro Tennosoro agpdgekra no
Tennotam obpa3oBaHus.

ra

cn




Tema 7. Xumundeckas kuHeTuka. CKOpoCTb
FOMOr€HHbIX W  TFeTEePOreHHbIX  peakuui.
3aB1MCMMOCTb ee oT KOHLeHTpauuu
pearvpyoLLmMxX BELLECTB U TemnepaTypbl. 3aKoH
penctena macc. [lpasuno BaHT- [oddpa.
OHeprua aktnBaumn. Katanua. Katanmsatopbl u

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

UHrmbutopbl.  PepmeHTbl.  JlabopaTtopHas
paborta: "OnpegenexHve 3aBMCUMOCTM CKOPOCTH
peakumm OT KOHLLEeHTpauumn".

ra

Tema 8. Xnummyeckoe pasHoBecue. Obpatumble
n HeobpaTumble peakumMu. YcrioBue U

OVNHaMUYeCKni XapakTtep XUMNYECKOIo
paBHOBECUS. KoHcTaHTa paBHOBECUS.
CwmelLeHne XUMWNYECKOTO paBHOBECMHSI.
MpuHUMN Je-lllaTtenbe. Onpepenexne
HanpaBfeHWsi CMELLEeHUs1 paBHOBECUSI MpU
N3MEHEHU KOHLIEHTpaummn BELLECTB,

TemnepaTypbl U AaBrneHnsl. PacyeT KOHCTaHTbI
paBHOBECUS, MCXOOHbIX W PaBHOBECHbLIX
KOHLeHTpau i BELLIECTB. JlaBopatopHasi
pabora: "Onpepenexne BNUSAHNS
KOHLEHTpauun  BeLWeCcTB Ha  CMelleHue
XMMUYECKOro pasHosecua"

ra

Paspgen 4. PactBopbl. KncnoTHO-OCHOBHbIE
WNOHHbIE MOMEKYNsIpHbIE paBHOBECUS

3,11,C

Tema 9. OcHOBHble CBOWCTBA pPaCTBOPOB.
PacTBOpbl HE3MNEKTPONUTOB W 3MEKTPONMTOB.
MoHATMe ncTnHHOro pacteopa. PasbaeneHHble,
HacbILWEHHbIE W MEepPECbILEHHbIE PaCTBOPbI.
Cnoco0sbl BblpaXeHus KOHLUEHTpauuu
pacTBOPOB: MaccoBas [O0Nsl, MOMSIPHOCTb,
HOpPMarnbHOCTb, MOMSAMNbLHOCTb, MOMbHAs JONS.
PacTteBopumocTb BewiectB. TennoBon addhekT
pacTBOpeHnsi. PacTBopbl  HE3NEKTPOUTOB.
Ocmoc u 3akoH BaHT- Noddpa. [JaBnenne napa
Hag pactBopom. [lepBbii  3akoH Payns.
Temnepatypa KaneHus U 3aMep3aHus
pactBopoB. Btopon 3akoH Payns, ero
NpYMeHeHne ans onpeaeneHns MonekynsipHomn
mMaccbl BewlectBa. OcobeHHOCTM pacTBOPOB

3NEKTPOSIUTOB. CreneHb anccoumaumn.
CunbHble 1 criabble anekTponuTbl. KoHcTaHTa
Anccoumnaunn. 3akoH pa3baBneHus
OcTtBanbga. AKTUBHOCTb CUNBHbBIX
3MNEKTPONITOB U CBSA3b €e C KOHLIeHTpauuen.
M3oToHn4veckni KO3 hULMEHT. 3akoHbI

BaHnT-INodhdba 7 3aKOHbl Payna  ans
anekTponuToB. Peakuun MOHHOrO obmeHa u
ycrnoBue ux npoTekaHusa. JlabopatopHas
paboTta: "PeweHue 3aga4y  Ha  pacyer
KOHLUEHTpaUUn UM KONUraTUBHbIE CBOWCTBA
pacTtBopoB".

ra




Tema 10. KncnoTHO-OCHOBHbIE CBOWCTBA
BOOHbIX pacTBopoB. [uccoumauus  BoOAbl.
MoHHoe npounsBeneHne Bogpl. Peakumsi cpeabl
B pacTBope. BopopoaHhbin (pH) "
rMOPOKCUIbHBIA nokasaTenbs. Pacdyer pH B
pacTBopax CuibHbIX W crnabblXx KUCAOT W
OCHOBaHui. bydepHbie pacTBopbl, X COCTaB U
CBOWCTBa, MpMMeEHeHWe B  nonurpacum.
MuoukaTopel. [Npon3BegeHne pacTBOPUMOCTH.
HanpasneHue peakuui B pactBopax
3MNeKTPONMTOB. JlabopaTtopHble paboThbl:
"BoagopoaHbii nokasaTenb. Onpenenexnve pH
pacTtBopoB",  "lpurotoBnenne  BGydepHbIxX
pactBopoB"

Tema 11. M'maponus conen. Tunbl
rMOPONMN3YIOLLMXCS conen, cocTaBneHvne
MOHHBIX U MOMEKYNAPHbIX  ypaBHEHMWN
rmaponunsa. CTeneHb M KOHCTaHTa rMaponuaa,
cBsA3bIBaKOLLEEe MX ypaBHeHue. Pacuyer pH B
pactBope conun. Cnocobbl  nogaBneHus
rmgponuaa. JlabopartopHblie paboThbl:
"Mmoponua conen”, "PeweHne 3agady no teme
rmgponms".

10

ra

Tema 12. XecTkoCcTb BOObl BpEMEHHas,
NMOCTOsIHHasA U o0LLas, eauHULbl N3MEPEHUs 1
MeToabl onpeaenexus. HenpurogHocTb
)KECTKOW BOAbl AN MHOMMX TEeXHONOrMYecKnx
npoueccoe, B TOM 4ucre B nonurpaduun.
Cnocobbl  yCTpaHEeHMs1  KeCTKOCTU  NyTem
OCaXOeHust cormelm Uu  MeToOOM  WOHHOro
obmeHa.

ra

ra

Tema 13. OcoGEHHOCTM  KOMMMEKCHbIX
COoeIIHEHWIA. KoopanHaumoHHas Teopus
A.BepHepa. Ctpoenne KOMMJEKCHbIX
coeguHeHun. KaTuOHHble, aHWOHHble U
HelTpanbHble KOMMIIEKChI, npumepbl.
Knaccndukaumsa KOMAAEeKCHbIX COeAMHEHUI MO
Xapaktepy nuraHdos. [dunccounaums
KOMMMEKCHbIX  COEAUHEHUN B BOHOM
pacTBope. KoHcTaHTa HECTONKOCTU
KoOMnneKkcHoro mMoHa. OCHOBbI HOMEHKMaTypbl.
CoctaBneHue dopmyn " Ha3BaHWM
KOMMSEKCHbIX coeauvHeHui. JlabopaTopHas
paborta: "KomnnekcHble coeguHeHns".

Wtoro B cemecTtpe (Ha kypce anst 3A0)

ra

KoHcynbTaumm n npomMexyTovHasa atTectaums
(Ok3ameH)

34

51

68

245

Paspgen 5. AHanuTnyeckast xumms

Tema 14. Xumumdeckas umaeHTUdUKaLUA
BelwlecTBa. MeToabl Ka4yecTBEHHOro aHanuaa.
Makpo- ©“  MuKpoaHanua, [OpobHbid U
cuctemaTudeckmn. pynnoBon peareHT u ero
3Ha4yeHne B XUMNYECKOM aHanuse.
AHanuTnyeckast Knaccudukaumsa KaTUoHOB U
aHnoHoB. OCHOBHbIE KauyeCTBEHHble peakuun
KaTMOHOB M aHWoHOB. JlabGopaTopHble paboT:
"OTkpbITEe KaTMoHOB", "OTKPbLITUE aHWOHOB",
"KayecTBeHHbIN aHanu3 conu B pacteope”.

16

ra




Tema 15. KonnyecTBeHHbIM aHanu3. Becoson n
00bEeMHbIV aHanus. TutposaHue.
HeobxogMmoe o0opygoBaHME M OCHOBHblE
npuembl paboTbl. Cnocobbl onpeaeneHns
TOYKM 3KBMBANEHTHOCTWU. PacyeT pesynbTaToB
00bEMHOro aHanm3a C  WCMNONb30BaHUEM
3aKOHa 9KBMBAINEHTOB. PU3NKO-XMMMYECKME
MeToabl aHanm3a. JlabopatopHas pabora:
"OnpegeneHve KOHUEHTpaUUKU LLENOYN UMK
KMCNOTbI B pacTBOPE METOAOM HenTpanunsaumm
npu TUTpoBaHUM".

Paszgen 6. OCHOBbI 3NEKTPOXMMUMN

Tema 16. CteneHb okucrneHusa. CocTtaBneHue
3NEKTPOHHOro OanaHca " ypaBHeHui
OKNCNUTENBbHO-BOCCTAHOBUTESbHbIX peaKkLumii.

Tema 17. ODOnNEKTPOXMMUYECKME CUCTEMbI.
Kopposus MeTansos. OnekTponus.
OneKkTpoaHble noTeHuuansbl. YpaBHeHune
TiopuHa-HepHcTa. ManbBaHN4eckMe aNeMeHThI.
Pag  HanpsbkeHun  metannoB.  Kopposus
meTannoB. Cnoco®bl 3aWuMTbl MeTanoB OT
KOppo3uu. OnekTponus. OnekTponus
pacnnasoB n BOAOHbIX pacTBOpOB
3MNeKTPONMTOB. 3aKkoHbl anekTponuaa.
JlabopaTtopHble paboTbl:  "Psg  akTMBHOCTU
metannos", "lanbBaHW4Yeckne  SNeMeHThI.
Kopposusa metannos", "OnekTponu3 pacTBopoB
conen"

Paspen 7. CBoricTBa XMMUYECKNX SNTIEMEHTOB U
ux coeamHeHun no rpynnam [lepuoanyeckon
cucTteMbl anemeHToB MeHgeneesa

ra

ra

10

ra

3,71

Tema 18. O6wme  dwusnyeckme u
XMMm4yeckme cBOMCTBa MeTaros.
X1MMYECKME OCHOBLI METOLOB NOMYYEHUs U
OYUCTKM MEeTannos.

MeTannuueckas peweTtka n MetTannmnyeckas
cBA3b. [loHsTME O TBEPAObIX pacTBOpax.
B3anmopenctene mMeTannoB C KuUCroTamu,
wenoyamm u Bogon. Metannsl B npupode.
Pyobl.  Xumudeckne OCHOBbl  MeTOOOB
MOMy4YeHnst U O4YMCTKM METASSIOB.

ra

Tema 19. O6Lwasa xapakTepuctmka s, p u d-
3MEeMEHTOB. LLlenoyHble n
LLIEeNOYHO3EMENbHbIE MeTarsbl, antoMUHUNA,
onoBo, cBuWHel. LnHK, m™megb, Xpowm,
MapraHed, nogrpynna xenesa.
OCOBGEHHOCTN 3MEKTPOHHOrO CTPOEHMSA U
pacnofioKeHnsi B Nepuoanyeckon cucteme

ra

Tema 20. HemeTtannbl. O6uwasn
XapakTepuctuka. [anoreHbl, XarnbKOreHbl,
asoT, ymepog. JlabopaTtopHas paborta:
"TecTupoBaHue MeTanbl, HemeTansbl".

ra

Utoro B cemecTpe (Ha kypce ansa 3A0)

34

34

49

KoHcynbTaumm 1 npomexxyTodHas
atTectauus (Ok3ameH)

25

245

Bcero koHTakTHasa padota n CP no
AUcuMNnuHe

158

166

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektuposaHue y4ebHbIM MnaHoM He NpeaycMOoTPeHo




5. ®OH[] OLIEHOYHbIX CPEACTB A5 NPOBEQEHUA NPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasarteneun, KOUTEPUEB U CUCTEMbI OLleHUBaHUA pe3yNbTaToB 00y4YeHus
5.1.1 NokasaTtenn oueHUBaHuA

Koa HanmeHoBaHue OLLeHOYHOrO
Moka3aTenu oueHnBaHWSA pe3ynbTaToB oby4eHus
KOMMNeTEeHUMM cpencTea
Bocnpou3soaut onpegenexHus M3 obLllen 1 HeopraHU4eckoh XUMUW.
®dopMynmMpyeT OCHOBHble 3akOHbl. PasnuyaeTr Tunbl XUMUYECKOW
CBA3N. Bonpochl YCTHOrO
MpaBunbHO onucbiBaeT MoOcnefoBaTenbHOCTL NpeBpalleHnii  B|cobecenoBaHus
OrK-1 KOHKpPETHbIX peakuusax. PacckasbiBaeT o cTpykType [Nepuognyeckor|Bonpockl ona TectMpoBaHms
cuctembl. [llepeuncnser knaccbl BewecTB, NPUMeHsieMblX B|[1pakTMKo-OpUeHTUPOBaHHbIE
nonurpadum, n X CBOMCTBA. 3apaHus
MpaBunbHo obpalyaeTcs C BellecTBaMu, nabopaTopHon nocyaon u
obopyaoBaHMEM.
MpeackasbiBaeT CBOWCTBa aHanuavpyemoro Beljectsa. [oToBuT
_ Bonpockl YCTHOro
pacTBOp 3adaHHOW KOHLIEHTpauum u onpegensieT ero KUCNOTHOCTb.
CtponT rpadmkn, UCNONb3ys MOMydYeHHble 3JKCMEepPUMEHTAanNbHbIE U cobecenosakus
Or1K-3 ’ Bonpocbl ons TectMpoBaHus

CrnpaBoO4Hble AaHHbIe.
D,enaeT BblBOAbI 06 OCHOBHbIX 3aKOHOMEPHOCTAX nNpoTeKaHunA

XMMUYECKNUX NPOLEeCCOB.

MpaKTUKO-OPUEHTUPOBAHHLIE
3afaHus

5.1.2 Cuctema 1 KpuTepum oL eHUBaHUA

LLikana oueHmBaHm4a

Kputepum oueHmBaHus chOpMUPOBAHHOCTH

KOMMEeTEeHUMMN

YcTHoe cobecenoBaHne MNMucbMeHHas paboTta

5 (oTnu4HO)

MonHbIA, ncyepnbiBalOLWMUIA OTBET, SIBHO
OEMOHCTPUPYOLWUIA rnybokoe NoHuMaHne
npegmMmeTa U1 LIMPOKYH 3pyauuuio B
oLeHnBaemMon obnacTu, yMEeHne
NCnonb3oBaTb TEOPETMYECKME 3HAHUA
ONS pelleHnst MpakTUYecknx 3agau.

4 (xopoLuo) OCHOBaHHbIA Ha mnpopaboTke  Bcex

OTtBeT MOnMHbIN " npaBunbHbIN,

0bs13aTenbHbIX UCTOYHUKOB MHOPMALLUU.

Moaxoo k martepuany OTBETCTBEHHbIN, HO
JonyuwleHsl B oTBeTax  Hebonbline
MOrpeLHoOCT,  KOTOpble  YyCTpaHsaTCA
TOMbKO B pesynbTare cobecenoBaHns.

3 (ynosneTBopuTENbLHO)

OtBet OEeMOHCTpUpyeT NnoHMMaHue
npeameTta B LefloM Mpu HenosHbIX, crnabo
aprymeHTUpoBaHHbIX oTBETaXx.

MpUCyTCTBYIOT HETOYHOCTM B OTBETaX,
npoGenbl B 3HaHWSAX MO HEKOTOPLIM Temam,
CyllecTBeHHble OWnbKM, KOTOpble MOryT
OblTb HalgeHbl U YACTUYHO YCTPaHeHbl B
pe3ynbTaTte cobecegoBaHus

2 (HeyaoBNETBOPUTENBHO)

HecnocobHocTe 0TBETUTL Ha Bonpoc 6e3
MOMOLLM aK3ameHaTopa. HesHaHue
3HAUMTENBHOW  YacTU  MPUHUMNUAnNbHO
BaXHbIX 3NEeMEHTOB OVNCLMNINHBI.
MHoro4ncneHHble rpybblie OLNGBKM.
Henonumanne 3agaHHOro BOMpoca.
HecnocobHocTb cchopmynupoBaTb XOTS Obl
OTAerbHble KOHLeNUMU OUCLUMIUHLI.

5.2 TunoBble KOHTPOJNbHbIE 3aA4aHUA UNKN UHbIe MaTepuanbl, Heo6xoauMble ANA OLEHKN 3HaHUN, Y MEeHUH,
HaBbIKOB U (UNK) onbiTa AeATENBHOCTU
5.2.1 NMepeyeHb KOHTPOJIbHbIX BOMPOCOB

Ne n/n | dopmynMpoBKM BOMPOCOB
Cemectp 1
1 Mpegmet xumumn. Pornb ee B npoueccax nonmrpadmnyeckon TEXHOMOMMu.
2 OkBuBaneHT BewecTtsa. OnpegeneHne 3KBMBaNeHTHLIX Macc NPOCTLIX U CIIOXHbLIX BELeCTB. 3akoH
9KBMBAIeEHTOB, MPUMEHEHME ero B pacyeTax.




CoBpeMeHHble NPeACTaBneHns 0 CTPOeHU aToma. [JBoiicTBeHHan Npupoaa anekTpoHa. YpasHeHue ge bponns.

3 KBaHTOBaHHOCTb 3HEPreTUYECKNUX COCTOSHUA  SNEKTPOHa.

4 KBaHTOBbIE Yncna. [Nopsiaok 3anonHeHNs 3NeKTpoHaMn YpoOBHEN 1 NOAYPOBHEN B aTOMax. QNeKTPOHHbIe
¢opMyIibl aTOMOB 3JIEMEHTOB.

5 Xumunyeckasi cBasb. ObpasoBaHMe XMMUYECKON CBA3M B COOTBETCTBUN C  METOAOM BarleHTHbIX CBS3EN U
METOAOM MONEKYNSPHbIX opbutanen.

6 ®DYHKLUMM COCTOSHUS CUCTEMBI: SHTanbMNUs, 3HTPONUS, aHeprnsa Mb6ca. Ix pacyeT u npumeHeHne ons
onpeaeneHns BO3MOXHOCTU NPOTEKaHUS XMMUYECKMX MPOLLECCOB.

7 Tepmoxmmusi. 3akoH Mecca n cnegctens n3 Hero. PacdeT TennoBbix 3 ekToB peakumii No Tennotam
06pa3oBaHnsl BELLLECTB.

8 CKOpPOCTb XMMUYECKNX peaKkLMin N 3aBUCMMOCTb €€ OT KOHLIEHTpaLuun pearmpyroLmx BewwecTs. 3akoH AeNCTBus
macc.

9 YcnoBue xmmunyeckoro pasHosecus. MNMpuHuun Jle-LWaTtenbe n ero npumeHeHne ang onpegeneHns HanpaeneHus
CMELLEHNA XMWY ECKOrO paBHOBECUS.

10 TemnepaTypa KMneHns u 3amep3aHunsa pactBopoB. Bropown 3akoH Payns n ero npumeHexme.

11 PacTBopbl anektponuToB. CTeneHb AMccoumnaumnm n KOHCTaHTa guccoumanmm cnabbix 3neKTponnToB. 3akoH
pasbaBnennsa OcTeanbaa.

12 Ouccounauna sBoapl. MoHHOe nponsBeneHue Boabl. BooopoaHbii nokasatens.

13 M'maponua conen. CteneHb rmgponusa. KoHcTaHTa ruaponuaa, CBs3b €e C KOHCTaHTOM guccoumaumm cnaboro
anekTponuta, obpa3oBasLLEro Cofb.

Cemectp 2

14 OneKkTpoaHbIV NOTEHLMAaN U pacyeT ero BENUYMHbI MO ypaBHEHUIO HepHcTa. Psg cTaHgapTHbIX MOTEHLMAanos u
€ro NpUMeHeHue.

15 SJ'IeKTpOXIiIMVI‘-IeCKaH KOppo3usi MeTannos. MexaHn3am koHTakTHon koppo3uu. MNpumepsbl. CocTaBnexHve
ypaBHEHUN SMNEKTPOAHbIX NONypeakumii 1 CyMMapHOro ypaBHeHUs npolecca

16 Mpouecc anekTponusa un ero npumeHexne. 3akoH ®apages. Yucno dapages.

17 CT1poeHwne 1 knaccndukaums KOMNAeKCHbIX coeanHeHui. MNpumepsl.

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

19 MeToabl Ka4eCTBEHHOro aHanunsa BewecTs. [pynnoBon peareHT. AHanuTu4eckas knaccudukauns KaTMoHOB U
aHUOHOB.

20 KonuuectBeHHbIN aHanu3. CyLIHOCTb BECOBOro M 06bEMHOro aHanusa. TutpoBaHve

5.2.2 TunoBble TecTOBbIe 3a4aHUA

1. Bbibepnte MeTannbl, NPOABNSIOLME NPOMEXYTOUHbLIE CBOWCTBA MEXAY MeTannamm n HemeTannamm
a. Onoso (+)

6. >Keneso

B. Cypbma (+)

r. Hatpum

4. Bucmyt (+)

2. BbibepuTe obnactv npuMeHeH1s 030Ha

a. lna ctepunusaumm n3genuim MeanuuHCKoOro HaHaveHms (+)
6. Ana ot6enuBanng 6ymaru (+)

B. [lna ae3nHdekunn nomeLleHni n ogexapl (+)

r. Ans ycuneHusi BKyca MsCHbIX MPOAYKTOB

4. B npoussoacTtee kpacutenemn

3. B kakow uBeT okpaluMBaroT MramMs Conu CTPOHUNA?

a. PosoBeblIi

6. XKenTbin

B. CnHui

duoneToBbIn
4. KpacHein (+)

0

4.Mpwn kakmx AByX ycnosuax metann M BbITeCHAT MeTann A 13 ero conu no cxeme:
M+ AB=MB + A

a. Hu npu kaknx

0. A bonee cunbHbIV MeTann, yem M

B. M 6onee cunbHbI MeTann, 4em A (+)

r.Conn ABun MB pactBopumsbl B Boge (+)

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




5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIEe 3afaHUA (3apayun, Kenchbl)

1. Cmewanu 3n 0,1M pacteopa H3PO4 ¢ 2n 9% pacTtBopa Ton e kucnotbl (p=1,05r/mn).
HOPMarbHOCTb NOJTy4EHHOrO pacTBopa.

2. Onpegenntb pH B 0,01H pactBope NH4OH, ecnun koHcTaHTa guccoumauun ero coctaenset 1,8-104(-5).

3. Kakyio maccy xxenesa MoxHo nonyuntb u3 50 T Fe203, cogepxallero 4 % npumecein?

4. Bblumcnute mMaccy HuTpata megu, obpasyloulerocs npu B3aumogenctesum 4 r okcmga meau(ll) ¢ asotHomn
KMCNoTON.

Bbluncnutb

5.3 MeToauyeckne matepuanbl, onpegensiole npoueaypbl OLeHUBaHUA 3HaHUW, yMEeHUI, BrnagaeHui (HaBbIKOB
1 (MNK) NpaKTMYECKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLerocs K npomMeXxyTouyHOW aTTecTaumm U nopsiaok NUKBUAALMN akageMnyeckomn
3a00MKEeHHOCTU

lMpoBegeHne MPOMEXYTOYHOW aTTecTauuy pernaMmeHTMpoBaHO foKarnbHbIM HOpMaTMBHbIM akTom CM6ryYMNTA
«[onoxeHne 0 NPOBeAEHMM TEKYLLLEro KOHTPONS YCNeBaeMoCTM U NPOMEXYTOYHON aTTecTauumn obyqaroLumxcsa»

CTyneHT ponyckaeTcd K MNPOMEXYTOYHOM aTTecTauuMum nNpu  BbINOMIHEHMM W CAavYe OTYETOB NO BCEM
npeaycMoTpeHHbIM flabopaTopHbIM paboTam 1 peLleHun npakTu4eckon paboTel No 3agadvam.
5.3.2 dopma npoBeaeHNA NPOMEXYTOYHON aTTecTauum no AMCUmninHe

YcTHas + lNncbMmeHHas KomnbloTepHoOe TecTMpoBaHne NHasa

5.3.3 Oco6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUUNIINHE

Bpems, oTBOAUMMOE Ha NOArOTOBKY K OTBETY, cOCTaBnsieT He 6onee 40 mMuH. [Ins noaroToBku 3anpeluaetcs
ncnons3oBaTb Niobble MmaTtepnansl, KPOMe CNPaBOYHON MTepaTyphbl.
CoobLeHne pesynbTaToB obydatoLeMycs Npon3BoanNTCA HeNnocpeaCcTBEHHO Nocne YyCTHOro oTBeTa.

6. YHEBHO-METOOUYECKOE U UH®OPMALMOHHOE OBECNEYEHWE OUCLUUNINUHbI
6.1 YyebHasa nutepatypa

AsTOp [ 3arnaeue I M3paTenbcTBO [ log n3gaHus I Ccblnka
6.1.1 OcHoBHas y4ye6Has nuTepaTtypa
XOMYeHKo, I. I1.,|Heoprannyeckas xumus . http://www.iprbooksh
LnTtoBuny, U. K. P Cankr-MeTepbypr: Keanpo 2021 op?ru/10310pg.html
loHyapoBa, M. H. Xnmus. Heopranunueckasa| Camapa: MNoBomKCcKuii http://www.iprbooksh
XMt rocy/apCTBEHHbI op.ru/75392.html
yHuUBEpCUTET 2017
TEeNeKoOMMYHUKaLmnin n
WHpopmaTnkm
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
BocTpukosa, I'. HO. Xumusa Mocksa: At M Ap Meava 2021 gt;;)réﬁ\;v(\;vgééirt:‘ct)n:lrsh
N6parmmoBa P. W.,|®Pusnyeckas XUMUS. http://publish.sutd.ru/
MMeraHoBa H. B.,|KnHeTnka " Katanuas. Cankr-MeTep6ypr: tp_ext_inf_publish.ph
XonoxoHoBa JI. W.,|KuHeTudeckne ’ 2021 p?id=202168
cnieryntg
Hosocenos H. IM. nuccnefoBaHUs  XMMUYECKNX
npoLeccoB
Mudtaxosa, H. L. [Obwas u HeopraHnyeckas KasaHb: KasaHckuit http://www.iprbooksh
MeTtpoea, T. Tl XMmus HaLMOHanNbHbIN op.ru/80237.html
nccnenoBaTenbCcKum 2017
TEeXHOIOrM4YecKkni
yHuUBEpCUTET
MwukptokoBa, E. [O.,|Obwas, HeopraHumuyeckas u KasaHb: KasaHckasi https://www.iprbooks
AxmeToB, T. M., |aHannTnyeckas xmmms rocygapctBeHHas hop.ru/116345.html
Xapucosa, Y. A. aKkagemusi BeTepuHapHom 2021
MeanumHbl uMeHn H.9.
BaymaHa

6.2 NMepeyeHb NpodeccuoHanbHbIX 6a3 AaHHbIX U UHE(OPMaLMOHHO-CNPAaBOYHbIX CUCTEM

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

basza paHHbIX U3NKO-XUMUYECKMX CBOWCTB U

http://chemister.ru/Database/search.php

CNHTEe30B

BelLecTB

[OnekTpoHHbIN

pecypc]. URL:




6.3 MNepeyeHb NULEH3NOHHOIO U CBOGOAHO pacnpocTpaHAeMoro nNporpamMmMHoro oéecne4veHus
Okonor, MAOB — 3konor, KotenbHble, AT — Qkonor
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHue maTtepuanbHO-TeXHUYeCKoM 6a3bl, Heo6xoAUMOWN Ans ocywecTBeHMs obpa3oBaTenibHOro
npouecca no gucumnnuHe

JlabopaTopHble 3aHATUSA CO CTYAEHTaMu NMPOBOASATCA B CneuuManu3npoBaHHbIX NMOMeLLEeHUsIX, 06opyAoBaHHbIX
XMMUYECKOW NOCYAO0N, XMMUYECKMMUN pEeaKTUBaMmn, M3MepuTenbHbiMM Nnpubopamu (TepMmomMeTpbl, pH- MeTpbl, BEChI).

AyanTtopus

OcHalleHne

JlekumoHHasa
ayautopus

MynbTumeguitHoe obopyaoBaHue, cneumanusuposaHHas mebenbs, Jocka
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