degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: TeOpI/Iﬁ QJICMCHTAPHBIX XUMHUUYCCKUX peaKL[I/Iﬁ
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadeapa XumMudeckor GU3NKU

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 0 gac.
ceMuHapsl: 45 vac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy cocraBui: C.S. YmaHckuid, 1-p ¢u3s.-mMart. Hayk, mpodeccop

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadeapsl xumuueckon pusuxu 29.05.2020



AHHOTANMA

Kypc "Teopust aneMeHTapHBIX XMMHYECKUX peakuuid' MpeaHa3HaueH Uil U3YUYCHHUS CTYACHTAaMH OCHOBHBIX
(bU3MUECKUX MPEICTABICHUI 0 MEXaHU3MaX 3JIEMEHTAPHBIX XUMUYECKUX PEaKInil.

3ajauaMy JUCLIMITIMHBI SIBJISIOTCS:
* OCBOEHHE CTyACHTaMu 0a30BbIX 3HAHUH B 00JIACTH TEOPUH IEMEHTAPHBIX XUMHUYECKUX PEaKIHii;

® OKa3aHue KOHCYJ'IBTaI_II/II‘/'I U TIOMOIIM CTYACHTaAM B HPOBCACHHU COOCTBEHHBIX TCOPCTUUCCKUX U
OKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B 001aCTH XUMHYCCKOM KHHETUKU U (1)6MTOXI/IMI/II/I.

OcHOBHOE COACPIKAHUC NUCHUIIJIMHBI U3JI0KCHO B CIICAYIONIUX pa3aciiax:

1. BaxxHelmme XapakTepUCTUKH TOBEPXHOCTEN MOTEHIIMAIBHON 3HEPTHH

2. MeTox nepexoAHOro COCTOSHUS IJIsl pacyeTa KOHCTAaHT CKOPOCTHU MPSIMBIX TEPMHUECKUX OMMOJIEKYIISIPHBIX
pEeaKUui.

3. IIpobaema npoucxokaeHNe NOTeHIIHAILHOTO Oapbhepa B XUMHUUECKUX PEaKIHIX.

4. Craructuueckas Teopusi OMMOJCKYISPHBIX PEaKLUi, MIYIIUX Yepe3 IOJITOKHBYIINH MPOMEKYTOUHBIN
KOMILIIEKC.

5. VYpaBHenue lllpenuHrepa Ijisi CUCTEMBI JJIEKTPOHOB M SAEP - TEOPETUYECKAs OCHOBA IJI ONUCAHUSA
XUMHYECKON PEaKLINU.

6. XapakTepUCTUKU DJIEMEHTapHBIX OMMOJEKYISPHBIX pPEaKLUil: CEYeHHs M KOHCTAHTHl CKOPOCTH.
DKcrepUMEHTaNIbHBIC JaHHBIE O TEPMUYECKUX XUMUUYECKUX PEaKLUsIX.

7. XuMu4eckasi peakiys B Ta3e - MPOsBICHHE IEMEHTAPHOTO aKTa XMMHUYECKOTO MPEeBpalIeHus] B HanOoee
gyrictoM Buze. Kinaccndukarus razodasHbix peaxiuii.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

* W3ydYeHUE OCHOBHBIX (U3WYECKHX NPEACTABICHUH O MEXaHM3Max 3JEMEHTAPHBIX XUMHYECKHX
peaKuuin.

33]13‘[1/[ JAUCHUIIINHBI

¢ OCBOCHHC CTYACHTAMU 0a30BEIX 3HAHHUI B 00IaCTH TCOPHHU IJICMCHTAPHBIX XUMHUYCCKUX peaKuHﬁ;

° OKa3zaHHe KOHCYJ’IBTaL[I/Iﬁ u noMomu CTyACHTaM B MPOBCACHUU COOCTBEHHBIX TCOPCTUYCCKUX U
SKCIICPUMCEHTAJIbHBIX HUCCJICIOBAHUM B 0071aCTH XUMUYECKON KHHETHKU U Q)GMTOXI/IMI/II/I.

2. llepevyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH craBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

peats 3a1a4u, B ToM uncie paspadareiBath 1 [[IK-1.2  CriocoGeH  BBIIBUTAaTh  TUIOTE3bl, CTPOHTH
HCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLECHUBATH KAUECTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKHue H (WIIH)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

[l OCHOBHBIE IPEACTABICHMS TEOPHH IEMEHTAPHBIX XUMHUUYECKHUX PEAKIUI;
[J TOpsIKM YMCIIEHHBIX BEJIMYMH, XapAKTEPHBIE ISl IEMEHTAPHBIX XUMUUECKUX PEAKIU.




YMETb:

I A

a6CTpaFI/Ip0BaTBC$I OT HCCYHICCTBCHHOTO TP MOACIMPOBAHUHN PCAJIbHBIX XUMHUYCCKUX IPOLCCCOB,

ACJIaThb MMPAaBUJIbHBIC BBIBOAbI U3 COIIOCTABJICHUA PE3YJIBTATOB TECOPHUHU U OKCIICPUMEHTA,

MNPOU3BOAUTDH YUCJICHHBIC OLICHKU I10 MOPAAKY BCIIMYUHBI,

ACJIaTh KaUCCTBCHHBIC BBIBOADI IIPU NMEPEXOAEC K MMPCACIIbHBIM YCIOBUAM B U3y4ad€MbIX HpO6.]'IeMaX;
3(1)(1)6KTI/IBHO HUCIIOJIB30BaTh I/IH(i)OpMaLII/IOHHBIC TCXHOJIOTMX W KOMIIBIOTCPHYIO TCXHUKY IJIA

JOCTHKEHUSI HEOOXOTUMBIX TEOPETHUECKUX U MPUKIIAJHBIX PE3yIbTaTOB.
BJIAJIETh:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;

[l HaBBIKAMH CaMOCTOSTEIBHOW PabOTHI B 1a00paTOpHH;

[l KyJnbTYpoO# HOCTaHOBKU M MOJCIHPOBAaHUs (HU3HMYESCKUX 3a/1a4;

0 HaBBIKAMH TEOPETUYECKOIO0 aHaJM3a pEealbHBIX 3a/ad, CBA3aHHBIX C DJIEMEHTApHBIMH

XUMHUYCCKUMU NIPCBPALICHUSIMU.

4. Conep:xkanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHSATHH

Tema (pazmern) TUCITUTUTHHEL

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.

CamocT.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

Baxwneimue XapaKTEPUCTUKH
MTOBEPXHOCTEHN MOTEHIINAIBHON SHEPTHH

Meton mNEpexoJHOr0 COCTOSHUS  AJIst
pacueTa KOHCTAHT CKOPOCTH IIPSIMBIX
TEPMUYECKUX OMMOJICKYIISIPHBIX peaKLuit

[Mpobnema MIPOUCXOXKICHHE
MOTEHIUAILHOTO Oapbepa B XMMUYECKUX
peaKIusix

Craructuueckas TEOpHUS
OMMOJEKYISIPHBIX — peakiuid, HIyIInX
yepe3 JOJNTOKUBYLIUM MPOMEKYTOUHBII
KOMILIEKC

VYpaBuenue lllpenunrepa s CHCTEMBI
JIEKTPOHOB M fANEp - TeopeTHYecKast
OCHOBa JJI OINMCaHUS XUMUYECKOI
peakuuu

XapakTepucTUKU 3IIEMEHTAPHBIX
OMMOJEKYJISIPHBIX PEaKLUil: Ce4eHHs Hu
KOHCTAHTBI CKOPOCTH.
OKcllepUMEHTaJIbHbIE JlaHHbIE 0
TEPMUYECKUX XUMUYECKUX PEAKLIHAX

XuMmuueckass  peaknumss B rase -
IIPOsIBIICHUE 3JIEMEHTAPHOIO akra
XUMHYECKOTO TpEBpalleHus B HamOoee
YHCTOM BUJE. Knaccudukarus
ra3o(a3HbIX peaxui

Wtoro yacos

45 60

[ToaroroBka k sK3aMeHy

30 ygac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.ex.




4.2.

Coneprxanue JUCIUIUIAHBL (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. Baxxnelime xapakTepuCTUKNA MTOBEPXHOCTEN MOTEHIIMAIBHOMN 3HEPTUH

XapakTepuCTUKH MOBEPXHOCTEH MOTEHINAIBHON 3HEPTUH - IYTh PEAKLMU, TPOQUIb ITyTH PEaKIUH.
XapakTepHble NMPOQUIN MyTH PEAKUUH U1 PeakUuil pasinyHblX TUHOB. IIpsiMble peakuuu u
pEeaKkIMH Yepe3 JOJITOKUBYILIUI MPOMEKYTOUHBIN KOMIUIEKC.

2. Metox TEpexXomHOr0 COCTOSHUS Ui pacueTa KOHCTAHT CKOPOCTH MPSMBIX TEPMHUYECKUX
OMMOJIEKYJISIPHBIX peaKiuit

DopMyIHpOBKA METOAA IMEPEXOJHOI0 COCTOSHMS B  paMKaX KIACCHYECKOW  MEXaHUKH.
Bapuannonnslii Metox mepexogHoro coctosHus. KpaHTOBBIE A()(EKThI B METOJE IMEPEXOIHOTO
COCTOSTHHSI.

3. Hpo6neMa OPOUCXOXKACHUC TOTCHIIUAJIIBHOT'O 6apbepa B XUMHUYCCKUX PCAKIUAX

[Ipubnuxenune [aiiTnepa-Jlongona qig pacuera B3auMMOICHCTBHS aroMOB M MoJiekyln. OOMeHHOe
B3aumozeiicTBue u npuHuun Ilaynmu. DnexTpoHHble MoTeHIMalbHbIE KpuBble H2 B mpuOmmxeHun
laiitnepa-Jlonnona. ®opmyna JIonaoOHA UIA CHCTEMBI TPEX aroMoB Bogopoda. I[lomysmnupuueckast
dopmyna Jlonnona-Diipunra-Ilomsau-Carto.

4. Craructuueckas TeopHs OUMONEKYISAPHBIX pEaKuud, WIYIMX 4Yepe3 JJOJTOKHUBYIIMN
IPOMEXKYTOUHBIN KOMILIEKC

CeueHust OMMOJNEKYISIPHBIX peakUuuil, HAYIINX Yepe3 JOJITOKUBYLIMHA MPOMEKYTOUHBIA KOMIUIEKC B
paMKax CTaTUCTHUYECKON TEOpHUHU.

TepMuueckne KOHCTAHTBI CKOPOCTH OMMOJICKYJISIPHBIX PEAKLUUH, MIYLIIUX 4Yepe3 MPOMEXKYTOUHBIH
KOMIUTEKC. XUMHUYECKasi aKTUBAIHSL.

5. ypaBHeHI/Ie LHpe;[I/IHrepa AJI1 CUCTCMbI DJJICKTPOHOB U AACP - TCOPCTHUYCCKAsA OCHOBA JJIA
OIMCAHUS XUMUYECKOMN pCaKkunu

VYpasuenue Illpenunrepa st cucTeMbl 3IEKTPOHOB M Anep. KyIOHOBCKUN U PENSITUBHUCTCKUIN
BKiaapl. VICKiIIOueHHE SJEKTPOHHBIX CTENeHed CBOOOABI B annabaTHuecKoM MPUOIMKEHUN
Bbopna-OnnenreliMepa 1 cBeeHUE 3aaull O ABMKEHUM 3JIEKTPOHOB U SiAEp K 3ajade O ABMKCHUU B
[TOTEHIIHAJILHOM ITOJIE.

6. XapaKTepI/ICTI/IKI/I QJICMCHTAPHBIX 6I/IMOJ'IeKy.]I$IpHBIX peaKuHﬁ: CCUCHUSA W KOHCTAHTBI CKOPOCTH.
9KCHepI/IMeHTaHLHLIe AaHHBIC O TCPMUYCCKUX XUMHUUYCCKUX PCAKIUAX

XapaKTepUCTHKH AEMEHTapHBIX OMMOJIEKY/ISIPHBIX PEAKIINH: CeUYeHNSI K KOHCTAHTBI CKOPOCTH.
Mogens noriomawoonmeil chepbl U SKCIEPUMEHTAJbHBIC HaHHBIE O TEPMUYECKUX XUMHUYECKHX
peakuusax - HEOOXOAMMOCTh KOPPEKTHOIO  OMHCAHHWA AHHM30TPOIUH  MEXMOJEKYIIPHOTO
B3aMMOJICHCTBHSI.

7. XyuMH4ecKasi peakiusi B ra3e - NPOSBICHUE JIEMEHTAPHOTO aKTa XUMHYECKOTO MPEBPALICHUS B
Haubonee ynctom Buje. Knaccuduranus razodazHbx peaxiiuii

Peaknnu B koHJeHCHpOBaHHOH (aze W raze. MoHO-, OM- U TpUMONEKYIIsApHbIe peakinu. CBefeHne
JUHAMUKH BCEX THIIOB PEaKLUU B ra3e K AWHAMHUKE OMMOJEKYJSPHBIX peakLuid.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



yueOHas ayIuTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py/10BaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Teopetuueckas ¢usuka [Tekcr] : B 10 T. T. 10 : ®usnueckas kuHeTHKa : y4e0. TocoOHUe 71 BYy30B
/JI. . JTangay, E. M. JIuduur ; o pen. JI. I1. [TuraeBckoro .— 2-e usf., ucnp. — M. : Gusmariur,
2001, 2002, 2007 .— 536 c.
2. Xumnueckas ¢pusuka Teepaoro tena [Texcr| : yaueOHUK s By30B 10 HanpasieHuto " XuMus,
¢uznka n mexanuka marepuanos” / I1. 10. Byrarun .— M. : U3n-Bo MI'Y, 2006 .— 272 c.

3. Xumnueckas kuHernka [ Texcr] / B. B. bynanos, T. H. Jlomosa, B. B. Peiokun - CI16.JIanp,2014

4. Xumuueckasi KWHETHKA: 3a]1a4u, mpuMepsl, 3aganus| Texct] : yue6. mocooue s By3oB / A. I1.
[Typmans, B. H. Ilpocros, FO. H. Ko3nos ; M-Bo o6pa3osanus u Hayku Poc. denepanuu, Mock.
¢u3.-TexH. uH-T (TOC. YH-T .— 2-€ U3[., ucnp. u goin. — M. : MOTH, 2009 .— 195 c.

JlononHuTenbHAs TUTEpaTypa
1. ®uznueckas kuHeTuka [Tekct] : yueb. mocobue st By3oB / M. B. Konokonos, E. I. O6pazoBckui,
E. B. [loguBuios ; M-Bo o0pa3oBanus u Hayku P®, Mock. ¢us.-texH. un-t, HoBocub. roc. yH-T (Toc.
VH-T) .— 2-€ u31., nepepab. u jomn. — M. : MOTU, 2010 .— 224 c.
2. ®usnueckas xumus [Teker] : yueOnuk s By30B / A. I. Ctpombepr, /1. I1. Cemuenko ; mox pex. A.
I'. Crpombepra .— 5-e uzn., ucnp. — M. : Beicmras mkona, 2003 .— 527 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HE NPeNyCMOTPEHBI.
9. MeTtonuyeckne yKkazaHusi JUIsl 00y4AIOIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

CryneHT, W3ydYarolmMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerare M3ydeHUs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUsS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro MaTepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIeW U TPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.



BaxxHO moOWTHCS TTOHMMAaHHS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamaTrhCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa XuMuueckor GU3NKU

Kypc: 1

KBau(pukanus: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpadoTunk: C.Al. Ymanckuii, 1-p ¢pus.-Mar. Hayk, nmpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIIECCOB, OIICHNUBATH KAY€CTBO pa3pabOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YyJbTAaTC UIYUYCHUA OUCHHUILIMHBL «Teopm[ QJICMCHTAPHBIX XUMHUYCCKUX peaKHHﬁ» 06yqafom1/1171c51
JOJIKCH:

3HATb:

O

OCHOBHBIC IIPCACTABJICHUA TCOPUHN IJIEMCHTAPHBIX XUMHUYCCKUX peaKHHﬁ;
NOPAAKH YUCJICHHBIX BCIINYWH, XaPAKTCPHBIC JIA DJICMCHTAPHBIX XUMHUYCCKUX peaKuHﬁ.

O

yMeTh:

a0cTparnpoBarhCs OT HECYLIECTBEHHOTO IIPY MOJCIUPOBAHIH PEaTbHBIX XUMUYECKHX IIPOIIECCOB;

JIEJIaTh MPABWIBHBIE BBIBOJBI U3 COITOCTABIEHUS PE3yJIbTaTOB TEOPHH U SKCIIEPUMEHTA;

[IPOU3BOJUTH YUCIEHHbBIE OLIEHKH I10 MOPAIKY BEJIUUUHBL;

JieNiaTh KaueCTBEHHBIE BBIBOJIBI ITPU NEPEXOJIE K MPEACIbHBIM YCIOBHIM B U3y4aeMbIX MPoOIeMax;
3 PEKTUBHO HCMOIB30BaTh HMH(GOPMAIIMOHHBIE TEXHOJOTUM M KOMIIBIOTEPHYIO TEXHUKY JUIs

JOCTUKEHUSI HEOOXOIUMBIX TEOPETHUECKUX U MPUKIIAJHBIX PE3yIbTaToB.
BJIaJeTh:

I o

[} HaBBIKAMH OCBOCHHS OOJIBIIOTO 00BbeMa HH()OPMAIIUH;

[J HaBBIKAMHU CAMOCTOSITEIILHOW pabOTHI B JTa0OPaTOpHUH;

[l KyJbTYpO#l MOCTAaHOBKY M MOACIHPOBAHHS (PH3MUESCKUX 3a/1a4;

0 HAaBBIKAMH TCOPETUYECKOTO aHAllM3a pPEalbHBbIX 33/1a4, CBS3aHHBIX C JJIEMEHTAPHBIMH
XHUMHUYECKUMH MPEBPALICHUSIMH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C HCJIBbIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_II/IMI/IC$I yqe6H0r0 Marceprajia InpoOBOAUTCH YCTHBIfI OorpocC B
Ha4aJIC 3aHATHA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI K 3K3aMCHY:

1) VYpasuenme Illpenunrepa nns Momnekyabl. HepensTUBUCTCKHM M PENSITUBUCTCKUN BKIAIBL.
[Tpubnuxenue bopHa-Onnenreiimepa a1t MOJIeKy bl AnnabaTiuecKkue EeKTPOHHbBIE TOTCHLIUATbHBIN
MOBEPXHOCTH U HeaainabaTudeckKas CBs3b.

2) KadecTBeHHBIN BUJ MOTEHIHAIBHBIX KPUBBIX JIByXaTOMHBIX MOJIEKYJl1. Mojenb AByX KBaHTOBBIX
COCTOSIHUN M 3(QEeKT KBa3uIepecedeHus: ypoBHEH SHEPTuM B Cilyyae 3aBUCHMOCTH I'aMHJIBTOHHAHA
MOJIETH OT IapaMeTpa.

3) Juddepennuanbuple, MHTETpajbHbIE CEUCHHS PEAKIMM, MHUKPOCKOIIMYECKass M TepMHUUecKas
KOHCTAHTHI CKOPOCTH, IPUHIIMII JETAIBHOTO PABHOBECHS HA IMPHMEPE PEAKIMH aTOMa C JIByXaTOMHOM
MOJIEKYJIOM.




4) Mogenp 3axBara B neHTpaimpHOoM mojie U(R) g peakiuu MoJeKyabl ¢ 3aMKHYTOM 3JIEKTPOHHOM
000J104KO0# ¢ aToMOM. BbIpakeHue J1s1 KOHCTAHTBI CKOPOCTH. 3a4eM HYXKEH CTepHuecKuii (hakTtop?

5) IlorenuuanpHasi MOBEPXHOCTb CHUCTEMBI TPEX aTOMOB C BaJCHTHBIMU S-3JIEKTpoHaMu. Mopeib
Jlonona 1 ¢pu3nuecKast IpU4YMHA BOSHUKHOBEHUS MMOTEHIMAIBHOTO Oapbepa.

6) llomysmrupudeckass MOBEpPXHOCTh moTeHnuanbHOW d3Heprum JIDIIC. KauecTBeHHBI BU
MOBEPXHOCTH NOTEHIINAIBLHOMN SHEPTUH [UIs TIPSMOM peakiMy B CUCTEME TPEX aTOMOB, ITyTh U IPO(UIb
MyTH PEaKLHH.

7) TpaBuna onpeneneHus: KaueCTBEHHOTO Bua npoduiei myTu peakiuii. HapucoBars kauecTBeHHBIN
Bun mnpodunet mnytm g caenyromux peaknwii:  R1+R2R3CR1R2+R3, RI1+R20R3+R4,
R1+R2[1C+D, rme R1, R2, R3, R4 - paauxainsi, C u D - BalneHTHO-HACHIIIIEHHBIE MOJIEKYJIbI.

8) Merong mnepexomHOro COCTOSIHMSA [Uld pacueTa TEPMUYECKUX KOHCTAHT CKOPOCTH IPSIMBIX
OMMOIIEKYIISIpHBIX peakuuii. JlonmyieHus, Jexalinue B ero OCHOBE.

9) Tepmonunamuyeckas GOpMYITHPOBKAa METOJA MEPEXOTHOTO COCTOSHHS, appPEHUYCOBCKasl SHEPIUs
aKTUBALUU U NIPEJIKCIIOHEHT. BapualinoHHbIM METO NEPEXOJHOIO COCTOSHUSL.

10) Peakium, wuaymue dYepe3 NPOMEXKYTOUYHBIH KOMIUIEKC - NPOQUIM TYTH TaKUX PEaKIHid,
KOHKYPEHIIUSI pacliafia KOMIUIEKCA Ha pearcHThl, MPOAYKThl M €ro CTaOMIM3ald CTOJIKHOBEHHUSMHU.
BeipaxeHne TepMHUYECKON KOHCTaHTBI CKOPOCTU PpEaKLUUU Yepe3 MHUKPOKAHOHUYECKHE KOHCTAHTBI
CKOPOCTH pacrmajia MpOMeKyTOYHOTO KOMILIEKCA.

11) PekoMOuHanus pagnkaioB. 3aBUCUMOCTh KOHCTAHThI CKOPOCTH OT JIABJICHHS B paMKaxX MEXaHu3Ma
CHJIBHBIX CTOJKHOBEHHH. 3aBHUCHUMOCTh KOHCTAHTBI CKOPOCTH PEKOMOHMHALMU TPETHETO MOpPsAKa OT
qrclia cTeneHei cBo0o bl 00pa3yIonIelicsi MOJIEKYJIbL.

12) Xumnueckas axtuBauus. QyHKUMS paclpeAeieHUs XUMUYECKH aKTUBHUPOBAHHBIX MOJICKYT IO
sHeprusiM. OTHOIIEHHE CKOPOCTH pEaKIMM K CKOPOCTH CTaOWIM3alMM TPU BBICOKMX M HHU3KHX
JABJICHUSIX.

13) IlpumeHeHue MeToma TIEPEXOIHOTO COCTOSHUSA K pPAacyeTy CTEPUUYECKOr0 MHOXKHUTENs
OuMoNeKyIsIpHO# peaknuu Ha nipumepe peakiuu A+BCIAB+C (A, B, C - aromsl), uaymieit uepe3
JINHEWHBIN [TEPEXOIHBINA KOMIUIEKC.

14) KsanroBbie 3¢¢exTsl B METOAE MEPEXOJHOI0 COCTOSHUS: TYHHEIMPOBaHHE W HaaOapbpHOE
OTpakeHHE, YHEPrHsl HYJIEBBIX KoJeOaHN MepexoJHOTo KoMIuiekca. I1opsaok BeIMYnHbI CTEPUIECKOTO
MHOXHTEJISI U €r0 KOPPEISILHSI CO CIOKHOCTBIO pearupyIoLINX MOJIEKYII.

[Ipumepsl OuIETOB.

IIpumep 1.

1. IlpaBuna omnpe/eneHus: Ka4eCTBEHHOTO BUAa mpoduieil myTn peakuuii. HaprcoBars kauecTBEHHBIN
Bun mnpodunet mnytm g caenyromux peaknwii:  R1+R2R3TCR1R2+R3, RI1+R21R3+R4,
R1+R2[1C+D, rme R1, R2, R3, R4 - paauxainsi, C u D - BaneHTHO-HACHIIIIEHHBIE MOJIEKYJIbI.

2. llpumeHeHne MeTOna MEPEXOOHOIO COCTOSIHAS K pacdeTy CTEPHYECKOr0 MHOXKHTEIS
OouMoneKkyisipHol peakuuu Ha npumepe peakiuu A+BCIAB+C (A, B, C - aromsr), uaymiei depe3
JIMHENHBIA IEPEXOAHBIN KOMIUIEKC.

[Ipumep 2.

1. TloTeHumanbHas MOBEPXHOCTh CHUCTEMBI TPEX aTOMOB C BAJICHTHBIMHU S-3JIEKTpOHamMH. Mozenb
JlonoHa 1 ¢pu3MuecKast IpUYMHA BOSHUKHOBEHNUS ITOTEHIIMAIBHOTO Oapbepa.

2. PexomOuHanus paaukanoB. 3aBUCUMOCTb KOHCTaHTBI CKOPOCTH OT JIABJICHHUS B PaMKax MEXaHH3Ma
CUJIbHBIX CTOJKHOBEHHMH. 3aBUCHMOCTb KOHCTAHThI CKOPOCTH PEKOMOMHALIMU TPETHEro MOpsAKa OT
Yyciia cTeneHel cBo0o bl 00pa3yIoMIeHCsl MOJIEKYJIBL.

Kpurepun oneHuBaHus

Onenka ommuyHo 10 OamoB - BBICTABJISIETCSL  CTYZIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.

Onenka omaMuHO 9  OaloB -  BBICTABISIETCS  CTYHOCGHTY, I[IOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.



Ouenka ommmyHo & Oayos - BBICTaBISIETCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xoporo 7 6anoB - BBICTAaBISIETCS CTYACHTY, €CJIH OH TBEPAO 3HAET MarepHall, rPaMOTHO U IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

Omenka xopomro 6 06ajoB - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, rPaMOTHO U IO
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka Xoporio 5 0aoB - BHICTABIISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuaj, IPaMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ynOBIETBOPUTENBbHO 4 Oajla - BBICTABISICTCS CTYIACHTY, IOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHKa yIOBIETBOPUTENBHO 3 0aja - BBICTABISETCS CTYJACHTY, IOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEy/IOBIETBOPUTEIBLHO 2 0ana - BBICTABISCTCS CTY/ICHTY, KOTOPBIA HE 3HAaeT OobIIei YacTu
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OrneHka HEYHOBICTBOPUTENBHO | 0an - BBICTABISIETCS CTYIACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydaromierocst 1Mo OwjeTy Ha YCTHOM 5K3aMEHE HE JIOJDKCH IMPEBBIIATh OFHOTO
aCTPOHOMMUYECKOI'O yaca.



