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: DU3NKO-XUMUYCCKHUE OpOonECCChl B ra30JUHAMUKE
0 HANIPaBJICHUIO: HpI/IKHaI[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 QU3NKU BHICOKOTEMIIEPATYPHBIX TIPOIIECCOB

Kypc: 1
KBaJIMpUKALS: MarucTp

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

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

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

[Iporpammy cocrasuin: B.B. lllymoBa, kaua. ¢pu3.-MaT. HayK, JOICHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl GU3NKU BRICOKOTEMIIEpAaTypHBIX nponeccoB 12.02.2024



AHHOTANMA

Kpr "DU3NKO-XUMHYCCKUE MIpOLCCChHI B Fa30I[I/IHaMI/IKe" apeayCMaTpuBaCT U3YUCHUC TCOPCTUICCKUX OCHOB
U O3HAKOMJICHHUE C DOKCICPUMCHTAJIbHBIMU MCETOAAaMU HCCICIAOBAHUA (I)I/I3I/IKO-XI/IMI/IT-ICCKI/IX IIpo1eccoB,
NPpOUCXOAAIINX B YAAPHBIX BOJIHAX M B CBCPX3BYKOBBIX PACHIUPAIOMIUXCA IMOTOKAX BBICOKODHTAIIBIIMITHOTO
rasa.

3amaun Kypca:

O3HAKOMJICHHE C 0COOCHHOCTSIMHU ra3soAMHaMHUYCCKHUX IMMPOLECCOB, C YUACTUCM PCIIAKCUPYIOIHNX I'a30BbIX
CMCCGﬁ, C 3aMCIJICHHBIM BO36y>KI[€HI/ICM BHYTPCHHHX CTCIICHEH CBOGO,I[BI dTOMOB U MOJICKYI, C Hepapxneﬁ
XapaKTCPHBIX BPEMCEH PCIIAKCALIMOHHBIX IMMPOLECCOB, C MCXAaHU3MAMH BJIHAHUSA PEIIAKCALIMOHHBIX IMPOLECCOB
Ha ra30IMHAMHUYCCKHUC MMapaMCTPhI;

O3HAKOMJICHHUC C CYHICCTBYIOIUMU TCOPCTUUYCCKUMU U SMITUPUICCKUMU MOACIISIMU paCUCTa XapaKTCPHBIX
BPEMCH PCJIAKCAIIMOHHBIX ITPOILECCOB B Ira3ax;

(hopMupoBaHHEe CITIOCOOHOCTH ONEPUPOBATH MOTYYCHHBIMU 3HAHUSAMU ISl OTICHOK XapaKTEPHBIX BPEMEH
pellakCaIMOHHBIX TPOIIECCOB B 3aj[adax Ta30IMHAMUKH, BIOOPA MPUOIMKEHUH U MOJIETIeH [Tl IOCTAaHOBKH U
MPOBEACHUS UCCIEAOBAHUS Fa30IMHAMUYECKHUX MIPOLIECCOB.

OcHOBHOE coJlepiKaHre Kypca U3JIOKEHO B CIIEAYIONIUX pa3zeliax:
. AHTapMOHHMYECKHUE KOIeOaHUsT MOJIEKYJI, pelaKcaIis MHOTOATOMHBIX MOJIEKYJT
. BpamarenwsHas penakcarus
. 'a3opmHaMuKa ¢ IEPEHOCOM U3ITyUSHUS
. ducconmarnus u pekoMOWHaIUS

. I/IOHI/I3aL[I/I$I n pCKOM6I/IHaLII/I$I B razax

1
2
3
4
5. Muddy3noHHOE NPUOIKEHUE W TyYUCTas! TETUIOIPOBOTHOCTh
6
7. KonebarenpHas penakcarus

8

. Ilepenoc n3nydenns

Ne)

. IlocTymnarenbHas penakcanus

10. PenakcanimoHHBIE TPOLIECCHI

11. YnapHsble BOJIHBI TOKPUTHYECKON U CBEPXKPUTHUECKON aMILTUTY/
12. Xumudeckue peakiyy B 30He yAapHOI BOJIHBI

1. leau u 3apauu

eap AUCUMNIIMHBI
- U3y4YCHHE TEOPETHUECKUX OCHOB M O3HAKOMIICHHE C IKCIIEPUMEHTAIBHBIMA METOJaMU HCCIIEIOBAHUS
(PMBUKO-XMMHUYECKHX TMPOIECCOB, TPOUCXOJSMIIMX B VIAPHBIX BOJHAX W B  CBEPX3BYKOBBIX
PACIIUPSIONIUXCS TTOTOKAX BEICOKOIHTANBITMHHOTO ra3a.

3agauu AUCOMIIHHBI
- O3HaKOMJICHHE C OCOOCHHOCTSAMH Ta30AMHAMHMYECKHX IPOLIECCOB, C YYaCTHEM pPeIaKCHPYIOIINX
ra3oBbIX CMECEeH, C 3aMeUICHHBIM BO30Y)KJICHEM BHYTPEHHHUX CTEIIEHEH CBOOOIBI aTOMOB M MOJIEKYII,
C Hepapxueil XapaKTepHbIX BPEMEH pEIAaKCALMOHHBIX IIPOLECCOB, C MEXaHU3MaMM BIIUSHUS
peJIaKCaMOHHBIX MIPOLIECCOB HA ra30JMHAMUYECKUE TapaMeTPhl;
- O3HAKOMJICHHE C CYLIECTBYIOIIMMU TEOPETHYECKUMH M OMIMPHUYECKHMH MOJEISIMH pacyera
XapaKTEePHBIX BPEMEH pejlaKCallMOHHBIX [IPOLIECCOB B I'a3ax;
- ¢opMHpOBaHUE CIOCOOHOCTH OINEPHUPOBATH MOJTYYCHHBIMH 3HAHUSMHU JUII OLCHOK XapaKTEPHBIX
BpPEMEH pellaKCallMOHHBIX MIPOIIECCOB B 3aa4ax ra30AMHAMMKH, BBIOOpA NPUOIMKEHUH 1 Mozienel A
MOCTAaHOBKHU U MPOBEACHHUS UCCIEIOBAHNS ra30AMHAMHUYECKHX IPOLIECCOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIKIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
paMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON

IIK-1 CnocobeH cTtaBuTh, hOpPMaIU30BLIBATE U |ACATCIIBHOCTH




pemarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIIEeI0BaTh MaTEMaTHYECKHE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYUYHbIE PE3ysIbTaThl

IIK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JTUCIUIUTHHBI 00y4YaroNIuecs J0KHBI

3HATb.

- (pyHIaMeHTaNbHBIE TIOHATHS, 3aKOHBI, TCOPHH KIIACCHYECKON M COBPEMEHHOHN (PU3UKH;

- IOPSIIKM YUCIICHHBIX BEJIMYHH, XapaKTePHbIE AJIS pa3JINUHBIX pa3/iesioB (GU3NKY;

- COBpEeMeHHbIE MPOoOIeMbl (PU3UKH, XUMUH, MATEMATHKH;

- OCHOBBI MOJIEKYSIpHOM (U3MKH, XMMHYECKOH KHHETHKH M TEPMOJMHAMHKH, (U3MKM ILUIa3Mbl,

YAapHBIX BOJIH;

- OKCIICPUMCHTAJIbHBIC METOABI UCCIICAOBAHN PEIIAKCALITMOHHBIX CBOMCTB ra30oB M I'a30BBIX CMeCGﬁ;
- TCOPCTUUCCKUC MOAXOAbI K pACUYCTy XaPAKTCPHBIX BPCMCH PCIIAKCALIMOHHBIX IMPOLCCCOB B I'da30BbIX

cMecsX;

- COBPCMCHHBLIC MOJCIMU OIHCAHHUA PCIIAaKCALIMOHHBIX TPOLECCOB B radax M IMOAXOAbI K OIMMCAHUIO

ra3oMHaMU4eCKHUX IIPOLIECCOB.
YMETb:

- a6CTpaFI/Ip0BaTLC$I OT HCCYHICCTBCHHOTO TP MOACIIMPOBAHUHN PCAJIbHBIX (1)H3I/II'I€CKI/IX CHTyaHHﬁ;

- IIOJIb30BaTbCA CBOMMH  3HAHHAMHU
TCXHOJIOTHYCCKHUX 3a1a4,

JUid  pemieHus  (yHIAMEHTAJIbHBIX, MPHUKIAAHBIX U

- A€JIaTh IIPAaBUJIbHBIC BBIBOJABI U3 COIIOCTABJICHUSA PE3YJILTATOB TCOPHUU U OKCIICPUMEHTA,

- IPOU3BOAUTDH YHUCJICHHBIC OLICHKHU I10 MOPAAKY BCIIMYUHBI,

- A€JIaTb KaYC€CTBCHHBIC BBIBO/IbI IIPH IMIEPEX0AC K NPCACTIbHBIM YCIOBUAM B U3YyUaCMbIX Hp06neMax;
- BUACTb B TCXHUYCCKHX 3aaadax (bnanecxoe COACPIKAHUC,

- OCBaMBAaThb HOBBIC IPECAMCETHBIC o6nacm,

TCOPCTUUCCKUC MMOAXOABI U SKCICPUMEHTAJIbHBIC METOAUKHU

- paboTaTh Ha COBPEMEHHOM, B TOM YHUCJIEC 1 YHUKAJIFHOM 3KCIIEPUMEHTAIbHOM 000pYIOBaHNU;
- 3((heKTUBHO HCIOIb30BaTh WH(POPMAIMOHHBIE TEXHOJOTUM M KOMIIBIOTEPHYIO TEXHUKY JIIs
JOCTUKEHUSI HEOOXOUMBIX TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX Pe3ybTaToB.

BJIAJIETh:

- HaBBIKAMH OCBOCHUS OOJIBIIOT0 00beMa HH(POPMAIIHH;

- HaBBIKAMH CaMOCTOSATENBHOM paboThl B 1abopaTopuu;

- KyJIBTYpO# IOCTAaHOBKHM M MOJICIIMPOBAHUS (PU3MYECCKHX 3a/1a4;

- HaBBIKAMH IPAMOTHOM 00paOOTKM Pe3ysIbTaTOB HKCIIEPUMEHTOB U COIIOCTABIICHUS C TEOPETHYECKUMHU

U JINTCPATyPHBIMU JaHHBIMU;

- HpaKTHKOﬁ HCCJICAOBAHNA U PCUHICHHUS TCOPETUUCCKUX U IPUKIIAJHBIX 3a1a4,
- HaBbIKAMH  BBIIIOJIHCHUA  OLCHOK XapPaKTCPHBIX BPCMCH PCIAKCAIIMOHHBIX IHPOLCCCOB B
ra3soAMHaMHUYCCKHUX IIponeccax € ydaCTuemM BBICOKOAHTAJIBITUMHBIX T'a30B.

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

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 AHrapMoHHuYeCKue KoJeOaHUS MOJEKYI, 3 5
peJiakcaysi MHOrOaTOMHBIX MOJICKYIT
2 Bpamarensnas penakcanus 3 5




['a3oaMHaMMKa C IEPEHOCOM H3ITyYeHHUs

Jucconmaniust 1 peKoMOWHAIHS

Huddysnonnoe npUOIKEHUE 17§
JYYHCTAast TETIONPOBOIHOCTh

HOHI/B&I.II/IH u peKOM6I/IHaLII/I$I B rasax

Konebarensnas peirakcanusa

IlepeHoc n3nydeHus

W] |hn] DK || W

Ilo CTynarciibHas peiiakCanus

=[O »n |~]|W

—_—

0 PenakcarmonHnsie npoueccol

VYnapHele BOJHBI  JOKPUTHYECKOM |
CBEPXKPUTHUYECKON aMILIUTY

N [N ]W] W N W [ Ww

11

XUMHYECKHE PEAKUMU B 30HE yHapHOU
BOJIHBI

12

Htoro yacos 30 75

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. AarapMonunyeckre KoyuebaHus MOJIEKyIl, pelaKkcalusi MHOTOAaTOMHBIX MOJIEKYIT

Mognens  a"Hrapmonudeckoro — ocuwsuisitopa.  Pacnpenenenne  Tpunopa.  Penakcauus B
OJHOKOMIIOHEHTHOH CHCTEME aHrapMOHMYECKHX ocuuuiaTopoB. KoneOarenbHast —penakcanus
MHOTOATOMHBIX MOJIEKYII.

2. BpamarenpHas penakcanus

BpamarensHas penaxcaius. OCOOEHHOCTH M XapaKTEpHOE BpeMs BpaIIATEIbHON pelakcanu.
Krnaccuueckass u monykjacCMUECKHWE TEOPUM BpalIaTeIbHOW penakcauud. AnuabaTHueckue u
Heaaua0aTu4ecKre BpallaTelbHble YPOBHH. ODKCIEPHUMEHTAJIbHbIE METOIbl OINpPEIENICHNs BPEMEH
BpalllaTeIbHON pelaKcaluy.

3. raSOILI/IHaMI/IKa C IICPCHOCOM HU3ITYUCHU

VYpaBHEHUS ra30AMHAMUKU C YYETOM DSHEPIMH JaBJICHUS W3IY4YEHHUS U JIy4UCTOTO TEIIO0OMEHa.
dopMyarpoBKa 337a41 O CTPYKType (GpOHTA CHIIbHOW yaapHOW BoyHBEL Onepexarolee U3Iy4eHue u
TeMIepaTypa IporpeBaHus.

4. lucconmaninsi 1 peKoMOHAITHSI

Hucconmanusi B  YCIOBHSIX MHOTOMOJOBOH KoimeOarenbHOM HepaBHOBecHOCTH. KuHeruka
pEeKOMOMHAIIMM B CBEPX3BYKOBBIX  pACIIMSIONIMXCA  IIOTOKAX  BBICOKOIHTAIBIUITHOTO
JVCCOLIMMPOBAHHOTO rasa.

5. Muddy3noHHOE NPUOIKEHUE W TyYUCTas! TETUIOTPOBOTHOCTh

JIBI>KkeHME BEUIeCTBa ¢ YYeTOM JIyuncToro Termiooomena. Auddysnonnoe npudnmxenue. Jlokanpaoe
paBHOBECHE M3IY4YECHUS W TNPHOMIDKEHHE JyYMCTOH TerionpoBonHocTH. Poccenmannos mpober
uznyyeHus. BzaumoorHomenune auQQy3uoHHOrO NPHOMMKEHUS U NPUOTIDKEHHS JyYHCTOU
TeIuIonpoBoAHOCTH. IToTepu s3HEprun HarpeToro BellecTsa Ha N3JIyUYeHHe.

6. MoHu3zanus 1 pekoMOWHaIMS B Ta3ax



WonuzannoHHas 30Ha CUJIBHBIX YIOApHBIX BOJH B raszax. MeXaHM3Mbl IIOSBJIEHUS HEPBUYHBIX
3NIeKTpOHOB: Monenb Jlannay-3uHepa, Qortomonuzanusi. OCHOBHBIE MEXaHM3Mbl HOHHU3ALUHU B
yOapHbBIX BoOJHaX. Temmeparypa O3JIEKTpPOHOB M TsDKENbIX dacTull. KuHeTrwka cryneH4yaron
noHnzaunu. KuHeTnka pexoMOWHAIMM B CBEPX3BYKOBBIX PACIIMPSIOLUIMXCS IOTOKAaX YacTHYHO
HNOHHU30BaHHOI'O rasa.

7. KonebarenpHas penakcaims

KonebarenwbHast penakcamnus. Mojens rapmoHumdeckoro ocuuiuisitopa. @opmyna Jlanaay-Tennepa.
KoneOarenbHast penakcanusi Majnodl OpUMECH ABYXaTOMHOTO Ta3a B Cpele HHEPTHOrO rasa.
Pacnipenenearie Monekyn 1o koieOaredbHBIM  ypoBHsIM Tpu  V-T-obmene. KomebarenbHas
penakcanmyss B OJHOKOMIIOHEHTHOM  CHCTEME  JABYXAaTOMHBIX  MOJEKYJ, MOJEIHPYEMBIX
TrapMOHUYECKUMH OCIHIUIATOpaMH. V-V-00MeH.

8. Ilepenoc uznyuenus

OcHoBHble TOHATHA. CHieKTpalibHasi MHTEHCMBHOCTb M IIOTHOCTh W3Nmy4yeHus. [ymHbl mpobera
U3Iy4YeHUs B cpele. MexaHu3Mbl UCIyCKaHUs, TONIOLIEHHS M PACCEsSHUS CBETa B razax. YpaBHEHUE
nepeHoca n3nyudenus. 3akon Kupxroga. M3iyueHue miockoro cios.

9. IloctynarenbHas penakcanus

[ToctynarensHast penakcanus. ['a3oknHeTnueckoe ypaBHeHHe boibimana. XapakTepHbIE BpeMEHa
[IOCTYIATEJIbHON pelakcallui B OJIHOKOMIIOHEHTHON M JIByXKOMIIOHEHTHOW cHCTeéMaX OJHOATOMHBIX
ra3oB. HemakcBemnoBckue — pacmnpeneneHus.  O(Qexrbl,  BbI3bIBaMble  IOCTYyNaTeNbHOU
HEPaBHOBECHOCTHIO BO (PPOHTE YIapHON BOJIHBI.

10. PenakcalinoHHBIE MTPOLIECCHI

[lonsaTue o penakcalMOHHOW 30HE YIApPHOH BOJHBI B peajbHOM Taze. OCOOCHHOCTH Ta30IuHAMHUKH
peNaKCHPYIOINX ra30B € 3aMEAJICHHBIM BO30YXKICHHEM BHYTPEHHHMX CTENCHEH CBOOOABI MOJIEKYIL.
Nepapxus xapaKTEpHBIX BPEMEH PENaKCallMOHHBIX IMPOLIECCOB.

11. YnapHble BOJIHBI JOKPUTHYECKON U CBEPXKPUTHUECKON aMILTUTY/

VYnapHasi BoJgHA NOKPUTHYECKOW aMIUIMTYAbl. BIVKHSAA U JanbHAS NPEKYPCOPHBIE 30HBL. BimxkHsA
MpEeKypcopHasi 30HAa B aroMapHbIX Tazax. Huddysuss pe3oHaHCHOTO H3JIy4YeHUS B AalbHEH
HIPEKYPCOPHOM 30HE. Y1apHasl BOJIHA CBEPXKPUTUYECKON aMIUIUTY/BI.

12. Xumudeckue peakiiui B 30He yAapHOIl BOJTHBI

XuMHUYECKHEe pPEeakIMy B PeJIaKCallMOHHOW 30HE yAapHBIX BONH. OCOOCHHOCTH B3aWMOICHCTBUS
KoJieOaTeNnbHON peNlakcalliid W JTUCCOIMAIIMA MHOTOATOMHBIX MoJiekyid. CraTUcTHYecKash TeopHs
MOHOMOJIEKYJISIPHOTO pacnajna. JByxremmneparypHble MOACIH Juccourannu. JIeCTHUYHbBIE MOJIEIH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Heob6xoaumoe o0opynoBaHue Uil MPaKTUYECKUX 3aHATHN: yueOHas ayInTopusi, KOMIIBIOTEpHI U
MyJIBTUMEIUIHOE 000pya0BaHue (IIPOEKTOP), AOCTYI K ceTn HTepHeT.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



Jlureparypa BblaeTcs Ha Kadeape:

1. 3enpnosuu A.b., Paiizep FO.I1.. ®usuka ynapHbIX BOJH U BBICOKOTEMIIEPATYPHBIX
rugpoauHaMuyeckux sieineHuil. M.: @usmarinur. U3n. 3., 656 c., 2008.
2. Paiizep HO.I1. ®usuka razosoro pazpsaa. M.: Uaremnext, 2009.

JomnonHurensHas aureparypa
Jluteparypa Bolgaercs Ha kadenpe:

1. Topauen b.®., Ocunos A.U., lllenenun JI.A. Kunernueckue mponeccsl B razax U MOJIEKYJISIPHbBIE
nazepsl. M.: Hayka, 1980.

2. bubepman JI.M., Bopo0beB B.C., fAAxy6os U.T. Kunetnka HepaBHOBECHON HU3KOTEMIIEPATYPHOI
ma3mel. M: Hayka, 1982.

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

1. Kypc nexunit «®@u3uka minazms», http://www.inp.nsk.su/chairs/plasma/sk/fpl.ru.shtml

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HE NPEeNyCMOTPEHBI.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AWCLIMIINHBL,
YMETb IPUMEHSATH [10JIyUEHHbIE 3HAHUSA JJIs1 PELICHUS Pa3IM4HbIX 3a/ady.

VYenenHoe ocBoeHUE Kypca Tpedyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTENIEHOM PaboThI CTyIEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIYKUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHanus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
MIpenoAaBaTesio.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHUS 331a4 B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.



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
kadenpa QU3NKU BHICOKOTEMIIEPATYPHBIX MPOIIECCOB

Kypc: 1

KBaJIMpUKALUS: MarucTp

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

Pa3zpatGoTunk: B.B. lllymoBa, kaHz. ¢pu3.-Mar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUYCHHUA JUCHHUIIINHBI «DHU3NKO-XUMHUYCCKHUL OponecCChl B Ia30JUHAMUKE» 06yqa10m1/1171c5{

JOJIKCH:

3HATb:

- (pyHIaMeHTanbHBIE TIOHATHS, 3aKOHBI, TCOPHH KIIACCHYECKON M COBPEMEHHON (PU3UKY;

- IOPSIIKM YUCIICHHBIX BEJIMYMH, XapaKTEePHbIE AJIS pa3JINUHBIX pa3/esioB (GU3NKY;

- COBpEeMeHHbIE MPOoOIeMbl (U3NKH, XUMUH, MATEMATHKH;

- OCHOBBI MOJEKYISIpHOH (U3MKH, XMMHYECKOH KHHETHKH M TEPMOJMHAMHKH, (U3MKM ILUIa3Mbl,

YAapHBIX BOJIH;

- OKCIIEPUMCHTAJIbHBIC METOABI UCCIICAOBAHNSA PECIIAKCALITMOHHBIX CBOMCTB ra3oB M I'a30BBIX CMeCGﬁ;
- TCOPCTUUCCKUC MOAXOAbI K pACUYCTY XaPAKTCPHBIX BPCMCH PCIIAKCALIMOHHBIX IMPOLCCCOB B I'da30BbIX

cMecsX;

- COBPCMCHHBIC MOJCIMU OINMHCAHHUA PCIIAaKCALIMOHHBIX TPOLECCOB B radax M IMOAXOAbI K OIMMCAHUIO

ra30lMHAMHUYECKUX MPOLIECCOB.
yMeThb:

- a6CTpaFI/Ip0BaTLC$I OT HCCYHICCTBCHHOTO TP MOACIIMPOBAHUHN PCAJIbHBIX (1)H3I/II'I€CKI/IX CHTyaHHﬁ;

- IIOJIb30BaTbCsA CBOMMH  3HAHHAMH

TCXHOJIOTHYCCKHUX 3a1a4,

Ui pemieHus  (yHIAMEHTAIbHBIX, MPHUKIAAHBIX U

- JIeJ1aTh [IpaBUJIbHBIE BBIBOJIbI U3 COIIOCTABIIEHUS PE3Y/IbTaTOB TEOPUU U IKCIIEPUMEHTA;

- POU3BOJUTH YHCIIEHHBIE OLICHKH 110 MOPSAJKY BEJINYUHBL;

- JIeJ1aTh Ka4eCTBEHHBIE BBIBOJIBI IIPU NIEPEXOJIE K NPENIEIIbHBIM YCIOBUSIM B U3y4aeMbIX [IpoOIeMax;

- BUJCTh B TEXHUYECKHX 3a/1a4ax (pu3nueckoe copeprkaHue;

- OCBaMBaTh HOBBIC NIPEMETHBIC 00IACTH, TEOPETUUECKUE TTOIXO/BI U SKCIIEPUMEHTAIbHbIE METOUKH;
- paboTaTh Ha COBPEMEHHOM, B TOM YHUCJIEC 1 YHUKAJILHOM 3KCIIEPUMEHTAIbHOM 000pYyIOBaHNU;

- 3((heKTUBHO HCIOIb30BaTh WH(POPMAIMOHHBIE TEXHOJOTUM M KOMIIBIOTEPHYIO TEXHUKY IS
JOCTUKEHUSI HEOOXOUMBIX TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX Pe3yIbTaToB.

BJaJeTh:

- HaBBIKAMH OCBOCHHS OOJIBIIOT0 00beMa HH(POPMAIIHH;

- HaBBIKAMH CaMOCTOSATENBHOM paboThl B TabopaTopuu;

- KyJIBTYpOi IOCTAaHOBKHM M MOJICIIMPOBAHUS (PU3MYECKHX 3a/1a4;

- HaBBIKAMH IPAMOTHON 00paOOTKH Pe3ysIbTaTOB HKCIIEPUMEHTOB U COIIOCTABIICHUS C TEOPETHYECKUMHU

U JINTCPATyPHBIMU JaHHBIMU,

- HpaKTHKOﬁ HCCJICAOBAHNA U PCUICHUS TCOPETUUCCKUX U IPUKIIAJHBIX 3a1a4,
- HAaBbIKAMH  BBIIIOJIHCHUA  OLCHOK XAapPaKTCPHBIX BPCMCH PCIAKCAIIMOHHBIX IHPOLCCCOB B
ra3soAMHaMHUYCCKHUX IIponeccax € ydaCTuemM BBICOKOAHTAJIBITUMHBIX T'a30B.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

C 1menbplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B

Ha4vaJIC 3aHATHA.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI K 3K3aMCHY:

. IIpsiMOli CKaYOK YIIOTHEHUS.
. @pOHT yIapHOH BOJIHEL.
. Penakcanimonnasi 30Ha ygapHOW BOJHBI B pEaJIbHOM Tase.

1
2
3
4. PenakcanuoHHas 30Ha yIapHOW BOJIHBI, pACIIPOCTPAHSIOLIEICS B TOPIOYEN CMECH.
5. Bo30yxieHrne BHyTPEHHHUX CTEIICHEH CBOOOIBI MOJIEKYI.

6

I/Iepapxnﬂ XAPAaKTCPHBIX BPCMCH PCIIAKCALIMOHHBIX IIPOLCCCOB B CMCCAX MOJICKYIISIDHBIX W
aTOMAapHbIX I'a30B.

7. TlpubnmkeHne 3aMOPOKCHHON pellaKCallvH.
8. IpubmmxeHrne paBHOBECHOTO BO30OYK/ICHHSI BHYTPEHHHUX CTETICHEH CBOOOIBI.
9. PenaxcanrioHHOE ypaBHEHHE.

10. TlocrtymartenbHas penakcalusi B OJHOKOMIIOHEHTHOM ¥ JBYXKOMIIOHEHTHOM cHCTeMax
OJTHOATOMHBIX I'a30B.

11. Kunetnueckoe ypaBHeHue bonblMaHa.

12. TIpubnuxeHne CUIIbHBIX CTOJKHOBEHUH.

13. DddexTsl, BoI3bIBa€MbIC TOCTYNATEIbHON HEPABHOBECHOCTHIO BO (PPOHTE YAAPHOU BOJHBI.
14. BpamarensHas penakcanusi. [IpuOnmxenune xecTKoro poraropa.

15. ITapamerp Meccu. Aauabarndyeckuil 1 HeanuabaTHUeCKU MEXaHU3M PelaKCaliH.

16. DxcriepuMeHTaIbHbIE METOABI OPEe/iCHHs] BpEMEH BpalllaTeJIbHON pelaKcaluy.

17. KonebGarenpHas penakcanus. Mogens rapmonudeckoro ociuisitopa (I'O). Pacnpenenenue
Bonbimana no yposasm 'O.

18. ®opmyna Jlannay-Temnepa.

19. V-T-o0meH.

20. V-V-o6meH.

21. Teopust SSH.

22. Mopens anrapmorndeckoro ociunisatopa (AI'O). Pacnipenenenue TpuHopa.
23. KonebarenbHas peiakcalysi MHOTOATOMHBIX MOJIEKyJ 1. MoioBoe mpuOImKeHue.
24. IlpuHumn AeHCTBUSA Ta30lMHAMUYECKOI0 JIa3epa Ha YIVIEKHUCIIOM Ta3e.

25. luccoruanus pu HEpaBHOBECHOM KoJIeOaTeIbHOM BO30YKICHUH.

26. JIByX 1 MHOTOTEMIIEpATypPHbIE MOZAEIN AUCCOIIUAIIH.

27. PenakcanioHHasi 30Ha ylapHOW BOJIHBI B peajbHOM Tase.

28. Jlucconuanus npy BEICOKUX TEMIIEpaTypax.

29. KuHetnka peKoMOMHAIIMM B CBEPX3BYKOBBIX PACIIMPSIOUIMXCS MOTOKAX BBICOKOIHTAIBIIUITHOTO
JVCCOLIMMPOBAHHOTO rasa.

30. OCcHOBHBIE MEXaHU3MEI HNOHU3AIMU B YIAPHBIX BOJIHAX.
31. PCKOMGI/IHEILII/IH B CBCPX3BYKOBLIX PACIHUPAOIIUXCA MOTOKAX YaCTUYHO MOHU30BAHHOTO ra3a.

32. Fa30£[I/IHaMI/I‘IGCKI/Ie mapaMeTpbl IMOTOKOB Ta30B C 3aMOPOXCHHBIMU U PCIAKCUPYIOIIUMU
BHYTPCHHUMU CTCTICHAMU CBO6OIILI.

33. Ponb nepeHoca n3iny4eHus B GOPMUPOBAHUH U PACTIPOCTPAHEHNH CHIIBHBIX HOHU3YIOIINX YAAPHBIX
BOJIH.

34. Pacnipenenenne napaMeTpoB B IPEKYPCOPHON 30HE CHIIBHOM yIapHOW BOJIHBI.
[IpumMepsl 3K3aMEHALMOHHBIX OUJIETOB.
IIpumep 1.

l.BpamaTenLHaﬂ pcirakcanus. HpI/I6J'II/I)KeHI/Ie JKCCTKOI'O poTaropa

2. Ponp nepeHoca uziyueHusi B OpMUPOBAHUH U PACIIPOCTPAHEHUHN CHIIBHBIX MOHU3YIOMINX YAapPHBIX
BOJIH.

[Ipumep 2.



1. PenakcarimonHas 30Ha yIapHOU BOJHEI B peaibHOM rase.
2. Db dexTsl, BbI3bIBaEMbIC TOCTYNATEIbHON HEPABHOBECHOCTHIO BO ()POHTE yapHOIl BOJTHBI.

Kpurepun onennBanus
Onenka ommuyHo 10 OamoB - BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYeOHOHM MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omm4yHO 9 0amoB -  BBICTABISETCS  CTYIEHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHHUE YBEPEHHO
IPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommyHO 8§  GasnoB - BBICTaBJSIETCA  CTYICHTY, IIOKa3aBLIEMy BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPAaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0ajoB - BBICTABIAETCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepuall, TPaMOTHO U IO
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJIy4YEHHbIC 3HAHUS HA IPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIIBTATHI.
Ouenka xoporio 6 6aj0B - BBICTABISETCS CTYAEHTY, €CIIM OH TBEPIO 3HAET MaTepuall, 'paMOTHO U TI0
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MTOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomo 5 6anoB - BBHICTABISIETCS CTYIEHTY, €CIM OH B OCHOBHOM 3HA€T MaTepuall, TPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka ynoBIETBOPHUTEIbHO 4 Oana - BBICTABISIETCS CTYACHTY, IOKa3aBIIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEeHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIEero oOydeHus, u
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLllH.
OneHka yIOBIETBOPHUTEIbHO 3 0Oajia - BBICTABISIETCS CTYACHTY, IOKa3aBHIeMYy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH IMOCIeJ0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy yueOHOH IporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.
OneHka HEYIOBIETBOPUTEILHO 2 0Oasia - BHICTABIISCTCS CTYIACHTY, KOTOPBIA HE 3HaeT OosblIe yacTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OrneHka HEyZOBIECTBOPUTENbHO | 0an - BBICTABIAETCS CTYAEHTY, KOTOpPBIH HE 3HAeT OCHOBHOIO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOKd B (GOPMYIUPOBKaX
0a30BBIX TMOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHUH yCTHOro 3K3aMeHa oOydamomiemycs npeaoctasisiercss 30 MUHYT Ha IOATOTOBKY.
Ompoc ofyuatomerocs 1o OwileTy Ha YCTHOM OJK3aMEHE HE JO/DKEH IPEBbINIAaTh OIHOIO
aACTPOHOMMYECKOTO Yaca.



