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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuubl: ChopmmpoBaTb KOMAETEHUMN OByyaloLwmMxcs B ob6nactu poToxmmMmm, Ans pelleHns
3aga4y npodeccuoHanbHON AeATENbHOCTU CBSI3aHHbLIX C MPUMEHEHUEM OKpaLLEHHbIX COeOUHEHUIA NPU KONOPUPOBaHUN
pasnunyHbIX MaTepuarnos.

1.2 3apgaun gucuUnIuHbI:

lMo3HakoMWTb CTYOEHTOB C Teopuen MOrNoLLeHMs cBeTa BELeCTBOM, AaTb NpeAcTaBfeHne O 3MEeKTPOHHbIX
COCTOSTHUSAX MOJIEKYIT M NPOLIECCHI AMCCUMaLUKN U Nepeaayn 3HEPrnm aNeKTPOHHOrO BO3bYKOEHNS, paCcKpbITb 0COOEHHOCTH
3KCNepuMeEHTarbHbIX NMPUEMOB (DOTOXMMUNYECKOTO 3KCMEPUMEHTA, NPOAEMOHCTPUPOBATL OCHOBHbIE NMPUEMbl U METOAbI
HPOTOXMMUYECKOrO CUHTE3A, MPUBUTb LIENTOCTHOrO €CTECTBEHHOHAYYHOrO MUPOBO33PEHMS.

1.3 Tpeb6oBaHuA K NpeaBapuTeNnbLHOM NOAroToBKe O6y4aloLerocs:

MpenBapuTenbHasi NOAroTOBKA NpegnonaraeT co3gaHne OCHOBbI A5 GOPMUPOBAHUS KOMMNETEHUMNIA, YKa3aHHbIX
B N. 2, NPU N3y4EHUN SUCLUMIINH:

BBegeHve B XMMUIO NPUPOAHbLIX KpacuTenemn

dunocodckne Npodbnembl HAYKN U TEXHUKN
HayuHo-nccneposatenbckasa pabota

2 KOMNETEHUMUN OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

MK-2: Cnoco6eH chopMupoBaTb HOBbIE HanpaBNeHUsi Hay4YHbIX UCCNeA0BaHUM U ONbITHO-KOHCTPYKTOPCKUX
pa3paboTok

3HaTb: OCHOBHble 3aKOHOMEPHOCTV B3aMMOAEWCTBUS CBETA C BELLECTBOM, M3nydyaTernbHble M GesblanyyaTenbHble
MPOLIeCChl, CBA3aHHbIE C MOrMOoLEHNEM U CBETA M NPeobpa3oBaHNeM ero aHeprm; ANeKTPOHHY CTPYKTYPY MOMEKYn
1 TWMNbI BO3GYXKAEHHbBIX COCTOSAHWUIA, AnarpammMbl COCTOSIHWI W NyTU Aerpaaauum aneKTPOHHOro BO36YKaeHMs.

YMeTb: NPUMEHATb Nomny4YeHHble 3HaHUA AN UHTepnpeTaLmMmn aKCnepuMeHTanbHbIX AaHHbIX, C TOYKM 3peHUs MexaHuaMa
1 9o hEKTUBHOCTUN NPOTEKAHNA (DOTOXMMMUYECKOTO NpoLecca

Bnagetb: MeTogamMu aHanu3a oOpraHuM4eckMx BeLWEeCTB Ha OCHOBE MOrMoWeHNa W U3nyvyeHus ceeta —
cnekTpodoToMepuren n riyopomeTpuen




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMITNHE

HavnmeHoBaHWe u cogepxkaHve pasaernos,
TEM U y4EOHbIX 3aHATUIA

CemecTp
(kypc ans 3A0)

KoHTakTHas
pabota

Jlexk. J1ab.
(vachl) | (4acbl)

CP
(4achbl)

MHHoBaLUl.

dopmbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Pasgen 1. BeegeHue B chotoxumuio. Cessb
CTPOEHUS OpraHU4ecKUX COeAMHEHUN C UX
CreKkTpamm NornoLweHns

Tema 1. BBepeHue. XapaktepucTtuka ceserta
B  obnactu 3HEpPrMi  3NEeKTPOHHbIX
nepexonoB OPraHWYecKMX COEOMHEHUA W
KpacuTtenen. YO, BMAVMaAS, MK
cocTaensowme 3NEKTPOMarHUTHOro
nanyyeHuns. 3akoH byrepa-Jlambepa-bepa.
[MOHSATME O CNEeKTpe MOrNOLLEHNS.

Tema 2. CBsA3b CNEKTPOB MNOMMNOLWEHNS
OpraHn4eckmnx coevHeHUN c nx
cTpoeHvem. BnusiHue cpefbl Ha CnekTpbl
nornoweHus.  JlabopatopHasa  paborTa:
Css3b CMeKkTpoB nornoLueHus co
CTPOEHMEeM OpraHu4ecKkux CoeauvHEeHUNn,
CONbBaTOXPOMU3M.

Pasgpen 2. TeopeTuyeckne  OCHOBbI
POTOXMMMUM OPraHNYEeCKUX COEANHEHUN

Tema 3. [uarpaMmbl COCTOSHUM WU MyTU
gerpagaumy 3rnekTPOHHOro BO30YXAEHUS.
Ouarpamma AbnoHckoro. dnyopecueHuus,
docdopecueHUUs, BHYTPEHHSS KOHBEPCUS,
WHTEPKOMOMHALNOHHA KOHBepCKS,
XMMUYeCcK/e NpeBpaLleHus.

Tema 4, TeopeTnyeckme OCHOBbI
dnyopecueHunn  n  ocopecueHLmu.
JlabopatopHasa pabota: OnpegeneHve
KOHCTaHTbI TyLIEeHUs dNyopecLieHLMN.

Pasgen 3. 3OkcnepumeHTanbHble MeToAbl
doToXmMUM U (POTOXUMMUYECKME peakumn
OpaHUYeCKMUX CoOeaNHEHUN

Tema 5. OJkcnepumeHTanbHble MeETOAbI
doToxummu. CnekTpothoTOMETPb! 7
crnekTpodnyopumeTpbl. VCTOYHUKM cBeTa.
MpuemHuKkn N3ny4eHuns,
aKTUHOMETPUYECKNE CUCTEMBI.

Tema 6. OcobeHHOCTM ¥ OTNMYUSA
POTOXMMMYECKMX peakunn OT TEeMHOBbIX.
KuHeTMka  POTOXMMUYECKMX  peakuui.
JlabopaTopHas paborTa: KMHEeTMKa
3aTyxaHus JIOMUHUCLIEHLNN.

Tema 7. doTOXMMMYECKME  peaKuun
opraHu4eckux coeguHeHui. JlabopatopHas
pabora: oTOXUMMYECKNE peakuum
OpraHMyYeckUx CoOeaNHEHWN.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyToyHas
aTTectaums (Ok3ameH)
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ra

ra
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17 17

47

2,5

24,5

Bcero koHTakTHasa pa6bota n CP no
AVCUMNNnHe

36,5

71,5

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBoe npoeKkTnpoBaHne y‘-leGHbIM nriaHoM He npegyCcMOTpeHO




5. ®OH[ OLIEHOYHbIX CPEACTB A1l NPOBEAEHUSA MPOMEXYTOYHOW ATTECTALUMU
5.1 OnucaHue nokasatenen, KpUTepueB N CUCTEMbI OLlEHUBaHUA Pe3yrbTaToB 00yYeHus

5.1.1 NMokasaTtenu oueHUBaHUSA

Kon HanmeHoBaHWe oueHOYHOro
lMokasaTenu oueHnBaHNS pesynbTaToB 0byveHus
KOoMMeTeHuun cpeacTea

XapakTepusyeT NOrmky BO3AEWCTBUS SMEKTPOMArHMTHOrO U3Ny4YeHus
Ha MaTeputo, NnepeyncnsieT NpoLecchl CBsi3aHHbIE C BblaerneHmem n 6e3
BblOeNeHns KBaHTa cCBeTa, ONuUcbiBaeT BuAbl (HOTOBO3OYXKAEHHbLIX

COCTOSIHUI 1 HanpaBfeHus UX geakTMBaunu. .

Bonpocbl gns  nMCbMEHHOM
OObsCHAET © noaTBEPXOAeT TEeOpPeTUYECKME W NpaKTUyeckue

MK-2 paboThl, NPaKTUKO-

CBETOBOWN SHEPruu.

N3Ny4eHna Ha MmaTtepuio.

pe3ynbTaTtbl TPUMEHUTENTBHO K Bbl6paHHOVl rmnoTtese npe06pasoBaHV|ﬂ

anIMeHFleT cnocobbl VI,D,eHTVId)VIKaLI,I/IVI mMaTepuanos C UCnosibaosaHnem
3aKOHOMepHOCTeI7I OCHOBaHHbIX Ha BO34ENCTBUU ANEeKTpoOMarHMTHoOro

OpueHTnpoBaHHbIE 3adaHNA

5.1.2 Cuctema n KpuTEpPUN OLleHUBaAHUSA

KpuTepun oLeHMBaHUA COPMMPOBAHHOCTU KOMNETEHLIMIA

Lkana oueHnBaHus
YcTHoe cobecenoBaHue

MucemeHHas paboTa

5 (oTnn4HO)

OnucbiBaet 63 owWMBOK 3aKOHOMEPHOCTU
B3aMMOOENCTBUS CBeTa C BELLECTBOM, CBS3b
CTPYKTYpbI 7 CMeKTpoB norrnoLeHus
OpraHVMYecKkMX COeaVHEHWI, uanyyaTenbHble U
Oesbl3nyyaTenbHble NPOLECCHl NPOUCXOAsALLNE
npw MOrMoLLEHNN CBETA, AMarpamMmmbl COCTOSHUIA

" nyTm nerpagaumm 3NEKTPOHHOro
BO30Y)XOEHWS, MEXAHMU3Mbl U KNHETUKY TYLUEHMS
BO30YXOEHHbIX COCTOSIHUM,

bOTOCEHCUBUNN3NPOBAHHbIE MPOLECChl U UX
posb B (DOTOXMMUM.

MoxeT  MepeyncnuTb  OCHOBHble  TWnbl
WCTOYHUKOB CBETa W MX KOHCTpyKUMio. 3HaeT

KOHCTPYKLIMIO CMNeKTPoOTOMETPOB,
CNEeKTPOIyopuMeTpoB 1 (hOTOXMMMUYECKMX
peaKkTopoB.

HasbiBaeT bes3 owmnbok ocobeHHocTU
npoTekaHnss U MexaHuaMbl OTOXUMUYECKNX
peakumin u3 Kypca nekuun.

MpaBunbHO Ha3blBaeT pasnuuus
(HOTOXUMMNYECKMX peaKLnii OT TEMHOBBbIX.
MpaBunbHO onNUcbIBaeT 3KCNepUMEHTarbHbIE
MeToAbl (POTOXMMMYECKOrO 3KCNEepMMeHTa Ans
onpeaeneHns cneKkTpanbHO-KMHETUYECKMX
XapaKTepucTMk pOoTOMHOYLMPOBAHHbLIX hopMm,
BnageeTt crnocobamm o6paboTKM KMHETUYECKUX
OaHHbIX.

4 (xopoLwuo)

OnucbiBaeT C HesHAYUTENbHbIMU OLUMGKaMK
3aKOHOMEPHOCTU  B3aMMOAEWCTBMSA CBeTa C
BELLeCTBOM, CBSI3b CTPYKTYpbl U CMEKTPOB
MOrnoLLeHns opraHn4ecKkmx coeVHEeHN,
nany4yaTernbHble " GesblanyyaTenbHble
MpoLecCbl MpoucxoddaLliMe Mpu  MornoweHnn
cBeTa, pAMarpaMMbl  COCTOSIHMIA M NyTK
AerpagaumMn  3NEeKTPOHHOro  BO30YXOeHUs,
MeXaHW3Mbl " KUHETMKY TyLeHUs
BO30Y>XOEHHbIX COCTOSIHUN,
hOTOCEHCUBUNU3NPOBAHHbBIE MPOLIECCHl M UX
porb B )OTOXUMUN.

MepeuncnseTr He BCe OCHOBHblE  TUMbI
WCTOYHMKOB CBETa W WX KOHCTPYKUUIO [OnS
BO3OENCTBUS Ha XMMUYECKMe peakuuu. 3HaeT

KOHCTPYKLIMIO CMNeKTPoOTOMETPOB,
CNEKTPOIyOpUMETPOB 1 (hOTOXMMMYECKMX
peaKkTopoB.

HasbiBaeT ¢ HebonbLLIMMK OLLIMOKaMu




OCODEHHOCTM  MpOTEeKaHWs U MeXaHWu3Mbl
POTOXMMNYECKUX peakLmi N3 Kypca nekumn.
[enaeT HasHauMTenbHble OWMOKA MPOBOAS
cpaBHeHVe  (DOTOXMMWYECKMX  peakuun ot
TEMHOBBIX.

lMyTaeTtca B 9KCnepuMeEHTarnbHbIX MeTodax
HOTOXUMNYECKOIO 3IKCMEepUMeHTa, HasbiBaeT C
oLmbkammn cnocobbl onpeaeneHnst CNeKTpanbHO
-KUHETUYECKNX XapaKTepucTuk
doToMHAYUMpPOBaHHbLIX  opM M cnocobbl
06paboTKN KUHETUYECKNX AaHHbIX.

3 (yooBneTBopuTENbHO)

Cnabo opueHTUpyeTcs C CBA3W CTPYKTYpbl M
CNeKTpoB nornoLLeHns OpraHN4ecKnx
coeguHeHW, He HasbiBaeT XxoTa Obl oauH
n3ny4varteribHbIN unm 6e3bI3nyyaTenbHbIn
nepexof, MyTaeTcs B MexaHu3Max TyLUeHUS
BO36Y>XOEHHbIX COCTOSHUWA, HO MoXeT
pacckasaTb O pasHuUe B HUX, HEe MOXeT
npuMBecTn npumep OTOCEHCUBUNN3NPOBAHHBIX
NpoLLeCccoB.

Mepeuncnaer TunNbl WUCTOYHUKOB CBeTa, HO
nytaetcds B WX  KOHCTpykuuun.  MoxeT
nepeynucnuTb  pasnmMyune B KOHCTPYKLMM
CnekTpodOTOMETPOB U CNEKTPOGITYOPUMETPOB.
He moxeT Ha3BaTb 0COBEHHOCTU NPOTEKaHUSA, HO
OpUEHTUPYETCHA B MexaHu3max hOTOXUMNYECKMX
peakumi. He mMoxeT HasBaTb BCe OTNMYUSA
HOTOXMMUYECKNX pEeaKLUN OT TEMHOBBIX.

MmeeT npencrtaBneHve O 3KCNepMMeHTarnbHbIX
MeTodax  (POTOXMMUYECKOTO  3KCMEPUMEHTA,
nytaetcs B cnocobax onpegeneHns
CneKTpanbHO-KMHETUYECKNX XapaKTepUCTmK
doToMHAYUMPOBaHHLIX ¢opM ©  cnocobax
06paboTKM KMHETUYECKMX AaHHbIX.

2 (HeyOoBMEeTBOPUTESNBbHO)

Cnabo opueHTUpyeTca C CBS3W CTPYKTYpbl U
CMeKTpoB nornoweHns OopraHn4yeckux
COeAVHEHU, He HasblBaeT 2 u3ny4vaTeNbHbIX
unn Gesbl3nyyaTenbHbiX Nepexona, He MOXeT
pacckasaTtb o] MexaHn3max TyLeHus
BO30Y>XAEHHbIX COCTOSAHUIN, HE MOXET MPUBECTM
npumep OTOCEHCUBUNN3NPOBAHHBIX
NpoLeCccoB.

Mepeuncnaetr TunNbl WUCTOYHMKOB CBeTa, HO
nytaetcs B WX  KOHCTpykumn.  MoxeT
nepeuncnuTb  pasnuune B KOHCTPYKUUK
CMNeKTpodOTOMETPOB U CNEKTPONYOPUMETPOB.
He moxeT HasBaTb OCOBGEHHOCTU NPOTEKaHwus,
nnoxo OpUeHTUpyeTCs B MexaHu3amax
GOTOXMMUYECKNX peakuuin. He moxeT Ha3BaTb
oTnnuma  POTOXMMUYECKUX  peakuum  oT
TEMHOBBIX.

MimeeT npefcraBrieHne o aKCNepUMEHTasbHbIX
MeTogax (OTOXMMWUYECKOTO  IKCMEPUMEHTA,
nytaetcsi B cnocobax onpegeneHns
CneKkTpanbHO-KMHETUYECKMX XapakTepucTuK
doToMHAYUMPOBaHHLIX  ¢opM ¥ cnocobax
06paboTKM KMHETUYECKMX AaHHbIX.

5.2 TunoBblie KOHTPOJIbHbI€ 3aA4aHNA UNTN UHbIe MaTepuanbl, HeobXxoaMMbIe ANA OLEHKU 3HaHUMN, YMeHMFI,

HaBbIKOB U (UNX) onbiTa AeATEeNIbHOCTH
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n |

$opMynMpoBKM BOMPOCOB

Cemectp 2




I'Ipep,meT N3y4eHnq (*)OTOXVIMVIVI KaK HayKu. Yactb QNEKTPOMAarHMTHOro CnekTpa, Aendruadca npegMmeTom

! n3yyeHns POTOXMMUN. DHEPTUN KBAHTOB CBETA B 9TOM AManasoHe.

2 CaoiictBa cBeTa: nperomreHue, nonsapusauns, andpakuus, nHTepdepeHumna. [lokazatenscTsa BONHOBOMW U
KYpnycKynspHoW npupoabl CBeTa.

3 MornoweHne ceeTa BeLeCcTBOM, MOHATMA cnekTpa nornoweHns. Beieoa 3akoHa byrepa-JlambepTta-bepa.

4 3akoH byrepa-llambepTa-bepa. OnTuyeckas NNOTHOCTb, NPOMNyCcKaHWe, MONSAPHLIN U yAenbHbIN
KO3 PULMNEHTHI NOMMNOLLEHNSA, CBA3b 3TUX BENUYMNH C KOHLUEHTpaUunen.

5 3akoH byrepa-llambepTa-bepa 1 Npu4MHbl OTKITIOHEHUS OT ATOro 3akoHa. OnTuMarnbHble YCIoBUS NpoBeAeHUs
CNeKTPOHOTOMETPUYECKNX N3MEPEHUIA.

6 OneKTpOoHHas Teopus CNEKTPOB MOTMOLWEHWS, BINSHUE Ha CNEKTP NOrMOLLEHNS NONSPU3YIOLLMXCS rpynn n
NPOCTPAHCTBEHHOIO CTPOEHNS.

7 Mpouecchl, npoucxosiuue B MOMeKyne npu normoLeHMn Mornekynbl KBaHTa cBeTa. MIx cxemaTtunyeckoe
oTobpakeHve npu nomoLm gnarpammbl A6noHckoro. MoHATUE CUHIMETHOrO U TPUMNETHOTO COCTOSHWUIA.
KpviBasi nOBEpXHOCTN NOTEHUMANbHON SHEPTUN ABYXaTOMHOW MOMEKyMbl B OCHOBHOM W BO30YXAEHHOM

8 COCTOSIHUM 1 UX pacnonoXeHune, NpMBOAsLLEE K AMccoumaummn AByxatoMHon monekynbl. MpuHumn dpaHka-
KoHgoHa.

9 MepBu4yHbIE hoTOM3NYECKME NPOLLECCHI, NPY NOTMOLLEHUN KBaHTa CBETA, NX OTHOCUTENbHAs CKOPOCTb.
MoHaTne ceHcnbunmnsaumm.

10 dnyopecueHUns, n cnocobbl ee N3ydeHus, yCTPoOMCTBO CNeKTPonyopnumMeTpoB U X OTnnyune ot
CMeKTpoPOTOMETPOB.
3aKkoHOMepPHOCTN MoneKynsipHon dnyopecueHummn: npasuno Kawwm, CtokcoB casur, npasuno JleBwmnHa n nx

11  |obbsicHeHWe nNpu noMoLum agnarpammel AbnoHckoro. CtaTnyeckoe 1 AMHaMUYecKoe TyLleHne
dnyopecueHunn.

12 lMpouncxoxgeHre cnekTpoB NornoLeHns u nx opma, npuHumn PpaHka-KoHgoHa.

OcHoBbI MeTOAA MONEKYNSApHbIX opbutanen. Bugsl opbutanei, Teopus BoamyLeHns MO, obpasoBaHne

13 |HecBsa3bIBaOLWMX Y paspbIXNALNX opbutanen, TUMbl ANEeKTPOHHbIX NePEX0A0B, UX CBA3b CO CrieKTpamMu
MOrIOLLEHNS.

14 OHeprum aneKkTPOHHbIX MEPEXOAOB B MOSIEKYNaxX HACbILLEHHbIX U HEHACBILLEHHbIX YrNeBO4OPOAO0B, BNUSAHNE
COMNPSHKEHMS Ha CNEKTPbl MOrMOLLEHNS.

15 |TexHuka hOTOXMMUYECKOro aKCNepUMeHTa, MCTOYHUKU CBETa, MaTepuarnbl COCYaO0B.

16 JkcneprMeHTarnbHble MeToAbl N3yYeHns HOTOXMMUYECKNX peakumin. Beibop pacTBopuTens, KOHUEHTpaumu,
cnocobbl onpeaeneHnst KBaHTOBOIO BbIXOAaA.

17 OpraHuyeckas E*)OTOXI/IMI/IFI, OTNMYNS POTOXMMUYECKUX PeaKLUMii OT TEMHOBbIX, KOHPOTATOPHbIN 1
ANCPOTaTOPHbIN NPOLIECChHI.

18 KuHeTnka cpoToxmmmyeckux peakumi. Beisog YPaBHEHMS CKOPOCTM peakLnm. 3aBNCUMOCTb CKOPOCTM peakumm
oT TeMnepaTypbl. KnHeTrka pagmkanbHbIX peakumn.

19 doTOXMMUYECKNE peaKLMM KETOHOB: NMEPBUYHbIE (POTOXUMMNYECKME NMPOLIECCHI U MEXAHU3Mbl peakLumm co
cnupTamu 1 ankeHamu.

20 Peakuma Hoppuwa t1n 1. MexaHuam n obpasytoLmnecs npoayKTbl.

21 |Peakuuu paspbiBa 6eTa-CBA3M KETOHOB, MEXaHW3M peakuuu.

29 BHyTpyMOnekynsapHbIn nepeHoc Bogopoaa B peakuum Hoppuwa tun Il. MexaHu3am peakumm, ponb
TPUMNETHOro COCTOSHWS B HaNpaBIieHUN 3TOW peakuunu.

23 Pealmvm MaTepHo-Btoxn. CTepeo 1 permocenekTMBHOCTb B 3aBUCUMMOCTU OT JOHOPHbLIX U aKLENTOPHbIX
CBOWICTB 3aMeCTUTEenNs npu ankeHe.

24 Peakunn nepeHoca aHeprum, ceHcnbunusauus hoToXMMNYecKnx peakuuin. Ponb ceHcubrnnusartopa u
TyLIMTENS B HanpasneHun peakumu. Npumepsl.

o5 Peakunn uuc-tpaHc n3omepusaummn n aumepusanum ankeHoB nog AencTemem ceeTa. BnvsHue
ceHcubunmsarTopa Ha peakuuio AuMepusaL .

26 Peakunn dotoceHcnbunuampoBaHHOro nepeHoca anekTpoHa. Npumepbl LOHOPOB M aKLEenTOPOB U UX BAUSHUS
Ha HanpaBfeHne peakunu.

27 CWHIrneTHbIN Kucrnopoa, ero obpasoBaHme u peakuuu.

28 |O6pasoBaHue 1 peakumm KapbeHOB N HATPEHOB.

29 XemuniomuHucLeHums. Peakumu ¢ BbigeneHnem ceeta Ha npumepe JllommHona u eHunoBbIx achupos

LaBeneBon KMCroTbl. MexaHnambl 3TUX peakuun, BAUsSHUE YCIOBUA Ha XEMUITIOMUHUCLEHLMIO.




5.2.2 TunoBbIe TecTOBbIe 3aAaHuA

He npegycmoTpeHsbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHNA (3apaym, Kerchbl)

1. HaBecka cmecn macconm 0,010 rp cogepxallen kKpacutenb pactBopeHa B 500 mn Bogbl. OnpegenuTb
cofepxaHue KpacuTens B HaBecke, ecnuM onTudeckas NIoTHOCTb pactBopa D653=0,82, ygenbHbI nokasaTenb
nornoweHus E1%1cm 653=1640. Cbemka cnektpa NpouM3BoAMIach B KOBETE TONMWMHOW 2 caHTumeTpa. Cuntartb, 4To
Opyrue KOMNOHEHTbl HABEeCKU Npu 653 HM CBET He NornoLwanT.

2. Paccuntate MonsipHbii KO3hUUMEHT MOMMOLWEHUST aMUHOKUCIIOTLI TpunTodpaHa npu 295 HM, ecnu npu
pacTBopeHnn HaBecku maccon 5,1 mr cogepxawent 50% TpuntodaHa B 125 mn BoAbl NOMyYeH pacTBOP C ONTUYECKON
nnotHocTblo D295= 0,45. MonekynspHbii Bec uuctenHa 204. Cuntatb, 4TO Apyrme KOMMOHEHTbl HaBecku npu 295 Hm
CBET He MOornoLwaT, ToNWmHa KioBeTbl 1 CM.

3. PaccuuTainite yaenbHbI nokasaTernb MOrMOWEeHNs NeBOMULETMHA MO AaHHbIM: Ans CnekTpodoToMeTpuu
ncnonb3oBanacb HaBecka ctaHgapTHoro obpasua, pasHas 0,500 r 8 500 mn aTaHona, pacTeop 6bin pastaeneH B 10 pas
WU u3MepeHa ero ontuyeckas MAOTHOCTb MPW ANUHE BOMHbl 278 HM B KoBeTe C TonwmHOW cros 2 cM. BennuunHa
onTuyeckown nnotHocTtn 0,45.

4. Paccuutatb yaenbHbIM nokasatenb nornoLeHuns sewectsa npn 405 HM ecnv N3BeCTHO YTO ero MOSSIPHbLIN
nokasaTterb NormnoLweHns npu aTon anuHe BosHbl 9780 N1 Mmonb-1 cMm-1, MonekynspHbii Bec 244,5.

5. KakoBa GyaeT ontuyeckas NAOTHOCTb pacTBoOpa MOMYyYEeHHOro npu cMmewmsaHun 25% pacteopa anaHuHa
(D=0,6 pnuHa BonHbl 280 HM) 1 75% pacTBopa uucTemHa ¢ KoHueHTpauven 0,002% u yaenbHbIM k03 dULNEHTOM
3KCTUHKLMM 400.

6. OnTryeckas NNOTHOCTb pacTBOpa, COOEPKaLLEero BELLECTBO C MONEKYsipPHOM Maccon 298 B KOHLEHTpaLmm
5-10-5 monb/n coctaBnsieT 0,447 npu 432 HM. HaiTn yaenbHbI KOIMULMEHT SKCTUHKLMM NPY 3TOW ANNHE BOSHbI.

7. HaBecka cmecu macconm 0,050 rp copgepxawen msydaemoe BellectBo pactBopeHa B 100 mn Boabl.
OnpegenuTb cofepXaHue BeLlecTBa B HaBecKe, ecnvM onTuyeckad MMAOTHOCTb pactBopa D350=0,38, monsapHbIn
nokasaTenb nornowieHnst paseH 608, monekynsipHbin Bec BewlectBa 800. CbeMka cnekTpa npou3Bogunacb B KOBETE
TonwmHom 1 caHTumeTp. CuntaTb, YTO Apyrme KOMMNOHeHTbl HaBecku npu 350 HM CBET He MorfnoLwatoT.

8. KakoBa OygeTt onTmyeckas NMOTHOCTbL pacTBopa MOJyYEeHHOro Mpu cMewmBaHun 75% pacTteBopa anaHuHa
(D=0,6 onuHa BonHbl 280 HM) 1 25% pacTBopa uuctemHa ¢ KoHueHTpauven 0,002% u yaenbHbIM ko3 ULMEHTOM
3KCTUHKLUMKM 400.

9. Paccuutatb MOnSpHbLIA NokasaTenb MOrMoLeHNs, eCnNn U3BECTHO, YTO yAerNbHbIA NnokasaTernb NOrnoLleHns
BewecTtBa npu 305 Hm paBeH 400, MmonekynspHbIn Bec 244,5.

10. HaBecka cmecu maccon 0,075 rp copgepxallen m3ydyaemoe BewecTBO pactBopeHa B 100 mn Boapl.
OnpepenuTb cofepXaHue BeLlecTBa B HaBeCKe, ecnv onTuyeckasd MMAOTHOCTb pactBopa D450=0,66, monspHbIn
nokasaTtenb nornowlieHns paseH 440, monekynspHbii Bec BewecTBa 250. Cbemka cnekTpa npovsBogunachb B KloBeTe
TonwmHom 1 caHTumeTp. CuntaTb, YTO Apyrme KOMMNOHEHTLl HaBecku Npu 450 HM CBET He MornoLwatoT.

11. Kakast yacTb CBETOBOro NoToKa MOrfowaeTcsi pacTBOPOM, ONTUYeckas NIOTHOCTb KOTOPOro paBHa 27

12. Ha kioBeTY C pacTBOPOM, MMEIOLLMM ONTUYECKYHO MAIOTHOCTL paBHyto 3, nagaeTt 1020 kBaHTOB cBeTa. CKOMbKO
KBaAHTOB CBETa NPOXOAUT CKBO3b KioBETY 6€3 nornoweHmsa?

13. Ha nepBo# cTagMm hOTOXMMUYECKON peakuuy MOMeKynbl NOrfowatwT KBaHTbl aKTUHUYHOIO U3nyyYeHus C
AnnHon BonHbl 355 HM. Kak nsMeHUTCa aHeprus aTux Monekyn?

14. PaccumTanTte aHepruto kBaHTa ceTta ([>)K) akTMHWYHOro U3nydeHms ¢ AnnMHon BonHbl 310 HM, Bbi3biBaOLLErO
doTonpeBpalleHne ataHa B aTuneH:C2H6 + hv — C2H4 + H2 .

15. CeeT ¢ gnvHon BonHbl 436 HM npoxogun B TeveHne 900 ¢ Yyepes pacTBop OpomMa U KOPUYHOW KUCHOTbI B
CCl4. CpepHee KkonuyecTBO nornowleHHon asHeprum 1.919.10-3 [x/c. B pesynbrate oTOXMMMYECKON peakumnm
Konnyectso 6poma ymeHbLumnock Ha 3,83.1019 monekyn. Yemy paBeH KBaHTOBbIN BbIX0oA,?

16. OHeprusi akTnBaummn oToxmmmudeckor peakuumn pasHa 30 kkan/monb. KakoBa gomkHa ObiTb MUHMMarbHas
OnnHa BOMHbI CBeTa ANd Toro, YTobbl MHULMUMPOBATL 3Ty peakumio? Yemy paBHa yacToTa aToro ceseta?

5.3 MeToanyeckue maTepuansl, onpegensiowme npoueaypbl OLleHMBaHUA 3HaHUW, YMEHUA, BnageHun
(HaBbIKOB U (MNIN) NPaKTUYECKOro onbiTa AEATENIbHOCTH)

5.3.1 YcnoBus ponycka oby4atrowlerocsi K NpoMexyTo4yHoMn atrectauum M Nnopsaaok NMKBUAaLUn akageMmyeckomn
3a10/MKEeHHOCTH

lMpoBeneHne NPOMEXYTOYHOW aTTecTauun pernaMmeHTUPOBAaHO JToKanbHbIM HOpMaTUBHbLIM akTom CIIOryrTn
«lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOIS YCNEBAEMOCTU Y NPOMEXYTOYHOM aTTeCcTaumnm oby4aroLLmMxcs»

5.3.2 ®opma npoBefeHUsi NPOMEXYTOUYHOM aTTecTauuu No AUCUUNAuHe

YcTHad MucbmeHHas + KomnbloTepHoe TecTupoBaHue UHas

5.3.3 OcobeHHOCTU NpoBeAEeHUs NPOMEXYTOYHOW aTTecTaLuMm nNo AUcCUUnIIMHe

CTyoeHT vMeeT npaBoO MONb30BaTbCA CNPaBOYHbIMU Tabnuuamu, kanbkynatopom. Konmyectso BonpocoB B
ounerte - 3-4. Bpemsa Ha noaroToBKy oTBeTa No 6unety - 60 MUHYT.

6. YYHEBHO-METOANYECKOE N UHOOPMALIMOHHOE OBECINEYEHUE OUCLIUMJINHDI



6.1 YyebHasa nutepartypa

ABTOp | 3arnasue M3paTtenbcTBo [oa nspaHma Ccbinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa
JlbicoBa C. C.,|AHannTuyeckas xumus 1 http://publish.sutd.ru/
CkpunHukosa T. A.,|dM3MKO-XUMMYECKME tp_ext_inf_publish.ph
1|\3/|eBau,KMM 0. 3.,|meToabl aHanuaa. CM6.: CM6ryMTa 2018 p?id=201871

bi3HMkoB  Jl.  B.,|OnekTpoHHble cnekTpbl U
BopoHa C. B. CTpOEHue OpraHn4eckunx

coefMHeHUn

NbicoBa, C. C., T., A,,|OnekTpoHHble cnekTpbl 1| CaHkT-MeTepbypr: CaHKT- http://www.iprbooksh
3eBaukunn, HO. 3. ,|cTpoeHune OpraHn4yeckmx MeTepbyprckuii op.ru/102597.htmi
Mbignukos, JI.  B.,|coeguHeHuin rocygapCTBEHHbIN 2018
BopoHa, C. B. yHUBEpcuTeT

NPOMBbILLUNEHHbIX
TEXHONOIrMN 1 gmu3anHa

6.1.2 lononHuTenbHaa yyebHaa nutepatypa

KpacHukos, I1. E. MpumeHeHve kpacutenen u| Camapa: Camapckuit http://www.iprbooksh

NMArMEeHTOB rocy,qapCTBeHrle 2017 op.ru/90705.html
TEeXHUYECKNN

yHuBepcutet, 95C ACB

6.2 NMepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM

PedepaTtuBHas 1 cnpaBoyvHas 6asa gaHHbIX peLeH3npyemon nutepaTtypbl Scopus [OneKkTpoHHbIn pecypc]. URL:
https://www.scopus.com

basa naTeHTOB dheaepanbHOro rocygapCTBEHHOIO MHCTUTYTA NPOMBbILLIIEHHOW COBCTBEHHOCTU [ONEKTPOHHbIN
pecypc] URL: https://www.fips.ru

6.3 NMepe4veHb NMULEH3UOHHOIO U CBOGOAHO pacnpoCTPaHAeMOoro nNporpaMmmMHoro o6ecneyeHus
Microsoft Windows
OfficeStd 2016 RUS OLP NL Acdmc

6.4 OnncaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEOO6XoAMMOWN AN ocyllecTBeHMA o6pa3oBaTenibHOro
npouecca no gucumnniunHe

Ona npoBedeHust nabopaTopHbiXx paboT MCMoNb3yeTcs CcrneuvanusuMpoBaHHas yyeGHasi Xumuyeckas
nabopaTtopusi, OCHallleHHas 060pyLoBaHNEM, XMMMUYECKOW NOCYHO0M U peakTBamu.

AyauTtopusi OcHalleHne

CneumnanuavpoBaHHas MeGenb, gocka
YyebHas ayautopus

MynbTumeguinHoe 060 oBaHue, cneunanuanposaHHas Mmebernb, Jocka
JlekumoHHas y A pyA H P A

ayautopust
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