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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: XUMHS T1a3Mbl
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ITy4xoBO-11a3MEHHbIE CUCTEMBI M TEXHOJIOTHH

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa JIOTHCTHYECKUX CHCTEM U TeXHOJIOTUi

Kypc: 2
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 4 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
ceMuHapsl: 15 gac.
nabopaTtopHble 3aHATHS: 15 yac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: T.M. BacunbeBa, I-p TEXH. HAyK, JOLEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl JIOTUCTHYECKUX cucTeM U TexHonoruit 07.04.2023



AHHOTANMA

Kypc npencraBnser BBe/ieHUE B IIa3MOXUMUIO U OXBATHIBACT KPYT BOMPOCOB, 3HAHHE KOTOPHIX HEOOXOIUMO
COBPEMEHHOMY CIEIHANCTy, padoTarieMy B o0nacTd (U3MKK M XUMHUH HH3KOTEMIIEPATYPHOH IUIa3MEI.
OO0CyX1ar0TCsl OCHOBHBIC IMOHSATHUS U 3aKOHOMEPHOCTH MPOTEKAHUS TUTA3MOXUMHUYECKUX PEAKIIUNA U TTPOIIECCHI
B pa3NIMYHBIX MaTepuajiax, CTHMYJIUPOBAaHHBIE BO3IEHCTBUEM HU3KOTEMIIEPATYPHOU TU1a3Mbl (Ta30pa3psIHOM,
ANIEKTPOHHO-ITYYKOBOW, KOMOMHHpOBaHHOW). (OcoOeHHOE BHUMAaHWE YOEISETCS  IUIA3MOXUMUYECKOM
MOTU(UKAIIMA ~OPraHWYECKUX W OHMOOPraHMYeCKHX TIONMMEpOB. PaccMaTpuBaloTCs MpakTHYECKHE
NPUMEHEHUS] HU3KOTEMIIEPATYPHOU TUIa3Mbl JUIsl OCYIIECTBICHUS PA3IMUHBIX TEXHOJOTMUYECKUX MPOIECCOB,
HCIOJIB30BAaHHUE IIJIa3MOXUMHUYECKUX METOAOB B OMOJIOTHH, MEIUIIHHE, «3€JIEHON XUMHUM).

Kypc taxoke opueHTHpOBaH Ha (DOPMHUPOBAHHUE M PA3BUTHE Y CTYICHTOB HABHIKOB MTOCTAHOBKHU W MPOBEICHUS
HAYYHBIX MCCIIEIOBAHUN B 00JACTH XUMHUU TuI1a3Mbl. C 3TOH 1esbio O0IbIIoe BHUMAHUE Y/IEICHO METOUKAM U
TEXHUKE IIa3MOXUMUYECKUX IKCIIEPUMEHTOB U aHAIU3y MOJYUYECHHBIX PE3yIbTaToB.

1. leau u 3apauu

eap AUCUMNIMHBI
(hopMUpOBaHHE TEOPETUYCCKUX M WHKEHEPHBIX MPEACTABICHUH O (PU3NKO-XMMHYECKHUX OCHOBAX
TIa3MOXUMHUYECKHX TEXHOJIOTUH W COBPEMEHHBIX MPHUKIATHBIX BO3MOXHOCTSIX HCIIOIB30BAHHS
HU3KOTEMIIEPaTypHOU IIa3Mbl, a TAKXKE Pa3BUTHE HABHIKOB M YMEHWH NMPUMEHEHUS JTHUX 3HAHWHA B
HAYYHO-HCCIICZIOBATENILCKON M MPAKTHYECKON JEATENbHOCTH C IUIa3MOXUMHUEH B 00nMacTh (U3MKH U
XHAMUH I1J1a3MBl.

3agaum AUCUMIIHHBI
* npuoOpeTeHre HEOOXONUMBIX (PyHIaMEHTANbHBIX 3HAHUH B 00JaCTH XMMHUHM HU3KOTEMIIEPaTypHOU
1a3Mbl, (POPMHUPOBAHHE NPEACTABICHUH 00 OCHOBHBIX MOHATHAX M KOHLEMNIMAX, HCIOIb3YEMbIX B
IJIa3MOXUMHUH, 3aKOHOMEPHOCTAX TMPOTEKAHMs IUIa3MOXMMHYECKMX IIPOLECCOB, MEXaHM3Max
B3aUMOJICHICTBUS HM3KOTEMIIEPATYpPHOH IUIa3Mbl C MarepualaMyd pa3iIMYHON HPUPOABI U KUBBIMU
CUCTEMAMU;
*  (opMupoBaHHE NPEACTABICHUN O MECTE IUIa3MOXMMHUU B Pa3IMYHBIX OONACTSIX COBPEMEHHOM
TEXHUKH U TEXHOJIOTUH, BOZMOXHOCTSIX U IEPCIIEKTUBAX Pa3BUTHsI IIJIa3MOXUMUYECKUX TEXHOIOT U
*  M3y4YeHHE METOJOB M IOAXOJOB K PELICHHIO Pa3HOOOpa3HbIX HAyUHBIX M MPHUKIAIHBIX MpolIieMm,
CBSI3aHHBIX C IUIA3MOXUMHUYECKUMHU TEXHOJIOTUSIMU;
* NpUOOpEeTEHHE MUHUMAIILHO HEOOXOAMMOTO 00beMa MPaKTUUECKUX 3HAHUH U YMEHUH npu padoTe ¢
I1a3MOXUMHUUECKUMU I'€HEPaTOpaMu HU3KOTEMIIEPATyPHOH IJIa3Mbl PA3JIMYHbIX TUIIOB.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananu3upyet npoOIIEMHYIO CUTYAINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEKIY HUMH

VYK-1.2 OcymecTBisier TMOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaLH

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTAaBJICHHOM IIeld Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKA0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB JTOM
JesITeTbHOCTH

VYK-2.1 ®opmynupyet B pamKkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
VK-2 CriocoGeH yrpapiaTh IPOEKTOM Ha BCeX |THIA IIPOEKTa), OKHMIAeMble PE3ylIbTaThl U BO3MOXKHBIE
dTarax ero peaau3aliu cdepsl UX IPUMEHEHUS

VYK-2.3 CriocobeH opranu3oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu




OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanpHbix |OITK-2.2 CrniocoGen OLICHUBATh AKTyaJIbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIACTH CBOEH |Mcciie/ioBaHU B o0mactu  cBoeld  mpodeccroHalbHON
poeCCUOHANBHOM eI TENFHOCTH, CIIOCOOCH | ASSTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HAYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Brnaneer mnpodeccHOHAIbHON TEpMHHOJIOTHEH,
PO(eCCHOHAIBHBIC 324K WCIIONIb3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAyYHOW JESATENBHOCTH B pPaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI, TEXHOJIOTUH Ul NIOUCKA M U3YyYEHUs] HaydHOH JIMTeparyphl,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB
(puzuKo-MaTeMaTHIECKUX HAYK U OIIK-4.3 Cnoco0eH apryMEHTHPOBAHO BBHIOMPATH CIIOCOO
MH(OPMAIMOHHO-KOMMYHUKALIMOHHBIX MPOBEACHUS HAYYHOI'O MCCIEI0OBaHU
TEXHOJIOTUH

[MK-2.1 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
IIK-2 CriocoGeH caMOCTOSTENbHO WIN B HCCJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KauecTBe 4jieHa (PyKOBOAUTEINS) MaJIOro KOJUIEKTHBA
KOJUICKTHBA OPTaHU30BBIBaTh U MPOBOAUTD [IK-2.2 CnocobeH NpOBOAWTH anpoOaIuio pe3yiIbTaToB
Hay4HbIE UCCIIEIOBAHMS U UX anpobaIuro Hay4HO-UCCIIE0BATEIbCKON paboTHI MOCPEICTBOM

MyOJIMKAIIMKM HAYYHBIX CTaTeil U yyacTus B KOH(EPEHIUIX

IMK-3.1 Tlonumaer npuUHOUNBI pPabOTHl HUCIOIB3YEMOTO

K3 C 6 6 obopynoBaHus (crenmanu3upOBaHHBIX MaKETOB
-3 Cnoco6en npodeccrnoHanbHO padboTaTh ¢ NPUKIATHBIX TPOTpPAMM)
MCCIICIOBATEIbCKAM U UCTIBITATEIbHBIM

IK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

(MonenupoBaHUe) € HCIOIb30BAaHMEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIleHHBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B PE3YIBTATC OCBOCHUA JUCHUTIIIAHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaThb:

YMETB:

* XHMHYECKHE OCHOBHI IUIA3MEHHBIX TEXHOJIOTHIA KaK pa3/iena MPUKIaaHON (HU3HUKY;

* 00IMe CBEJICHHS O TUNIA3MOXUMHUYECKUX MPOIeccax, MPOTEKANUX B HU3KOTEMIIEpaTyPHOI Mmiia3me,
WX OCHOBHBIC TEPMOJWHAMUYECKHE W KWHETHYECCKHE 3aKOHOMEPHOCTH, OCOOCHHOCTH IPOIIECCOB B
HEPAaBHOBECHOM HU3KOTEMIIEPATYPHOH IUIa3Me;

. B3aUMOCBS3b IIA3MOXUMHUHU C IUIA3MOXMMHUYECKHUMH TEXHOJOTHAMHU (U3UKON IUIa3MEI;
BO3MOXKHOCTH  HCITIOJIb30BaHUs IUTA3MOXUMHYECKUX TEXHOJOTUH B  pa3iMYHBIX  00JacTAX
(hyHIIaMeHTaIbHOW HAYKH W TIPHUKJIATHBIX UCCIICIOBAHMSIX;

. MEXaHU3Mbl BO3JICHCTBUS HHU3KOTEMIIEPATYPHOH IUIa3Mbl Ha MarepHaibl HEOPTaHUYECKOW W
(6uo)opraHUYECKOM MTPUPOJIEI, a TAKIKE HA JKUBBIE OOBEKTHI;

*  MPUHIMUIBI JEWCTBUS W KOHCTPYKIMH IIa3MOXMMHUYECKHX TE€HEpaTOpPOB HHU3KOTEMIIepaTypHOU
IJIa3Mbl Pa3JIMYHBIX THUIIOB; MPUHITUIBEI pacuyeTa OCHOBHBIX IMapaMeTpPOB IUIa3MEHHBIX YCTaHOBOK Ha
OCHOBE TEHEpPaTOpOB  AJIEKTPOHHO-NYYKOBOH IUIa3Mbl; OCHOBHBIE MapaMeTpbl U IeJIeBhIC
XapaKTePUCTUKH TUIa3MOXHUMHYECKHX PEaKTOPOB TEXHOJIOTHIECKOTO HA3HAUCHUS;

. OCHOBHBIE TMpHUEMbl pabOThl Ha IUIA3MOXUMHYECKHX YyCTAHOBKAaX, T'€HEPHPYIOIINX
HU3KOTEMIIEPaTypHYIO IasMy (Ta30pa3psaHyr0 IUIa3My MOHWKEHHOTO M aTMOC(EpPHOTO JaBIICHUS,
MyYKOBO-TIJIA3MEHHBIX PEAKTOPOB M PEaKTOPOB TMOPUIHOTO TUMA, OCOOEHHOCTH HX DKCIUTyaTallud W
TEXHUYECKOTO OOCITYKUBAHUS).



. MPUMEHATh OCHOBHBIE TIOHSTHS M 3aKOHBI, HCIOJb3yeMBIE IIPH AHAIN3E M OINUCAHUHU
IUIa3MOXUMHUYECKHUX IIPOLECCOB B HU3KOTEMIIEPAaTypHOM IUIa3Me, IPU BBIIOJIHEHUU TEOPETHUECKUX
pacdeToB, KOMIIBIOTEPHOTO MOAEINPOBAHNS U TPAKTHUECKUX SKCIIEPUMEHTAX;

* IIPOrHO3UPOBATh BO3MOXKHBIE MJIA3MOXUMUYECKHUE NIPEBPALLCHUS B PA3JIMYHBIX YCIOBUAX I€HEPALUU
HU3KOTEMIIEPATYPHOHN IIIa3MBl;

*  IPOTHO3UPOBATH PE3YNbTAaThl MOAM(PHKAIMHM MaTepUaloB U OOBEKTOB B HHU3KOTEMIIEPATypHOU
ia3mMe, OOOCHOBAaHHO BBIOMpATh ONTHUMAJBHBIA CIIOCOO TMOMYy4YEHHs] MPOAYKTOB C TpeOyeMBIMHU
CBOMCTBaMHM M TpeOyeMOoro cocraBa; IpeajaraTb HOBbIE ONTHMalbHbIE U 3()(HEKTHBHBIE METOJBI
peleHus 3a/1a4, CBSI3aHHBIX ¢ MOAU(UKALIMEe MaTepHalioB B HU3KOTEMIIEPAaTypHOH T1a3Me;

*  (QopmynupoBaTh MOCTAHOBKY 3a7a4 SKCIIEPUMEHTAJIBHOTO HCCIEIOBAaHHS CBOWMCTB MPOAYKTOB,
[IOJIy4aeMbIX MPHU HCIOJIB30BaHNH IMIa3MOXUMHUYECKUX TEXHOJOTUH, OCHOBAHHBIX HA HEPAaBHOBECHOM
I1a3Me;

. OCBaMBaTh HOBBIE MpEIMETHBIE O0NAaCTH, TEOPETUUYECKHE MOAXOABI U 3IKCIEPUMEHTAIIbHBIC
METOAMKH, CBSI3aHHBIE C  aHAJM30M  IUIA3MOXMMMUYECKHUX  IPOLECCOB M IPUMEHEHHEM
IJ1a3MOTEXHUYECKUX CUCTEM MPOU3BOJICTBEHHOTO Ha3HAYECHUS.

BJIAJIETh:

. HaBBIKAMHU I10 aHAIM3Y Pa3HOOOPa3HBIX IIA3MOXHMUYECKAX PEAKTOPOB HHU3KOTEMIIEpPATypHOM
MIa3Mbl JIJIs HaydYHO OOOCHOBAHHOTO BBIOOpa COOTBETCTBYIONIEH IJIA3MOXUMHUYECKOW CHCTEMBI,
HanOoJee MOAXOISIIeH I PeIIeHNsI KOHKPETHOH 3aj1a4u;

. HaBBIKAMM IIOCTAaHOBKM W pELICHUS 3a7ad B OOJACTH IPAKTHUECKOTO IMPUMEHEHUS
TUIa3MOXMMHYECKUX PEAKTOPOB, a TaKKe Oa30BBIMH HaBBIKAMH pPA0OTHl Ha IYyYKOBO-TLIA3MEHHBIX
YCTaHOBKaX;

* HaBBIKAMH OCBOCHHMS U aHAJIM3a 00IBIIOro 00bemMa Me)KI[I/ICL[I/IHJII/IHapHOI\/’I I/IH(i)OpMaI_II/II/I;
¢ HaBbIKaMH COCTaBJICHHA OTYUCTOB I10 UTOraM SKCIICPUMCEHTA.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Beenenue B mnazmoxumuto. OCHOBHbIE ) 1 3
OTIpeJIeNIeHUs] 1 KOMMEHTapuH.
) MexaHu3MbI IJTa3MOXUMHUYECKHUX ) 1 3
peakuuii [: nonnzanus.
MexaHu3Mbl IUIa3MOXUMHUYECKHUX
3 peakumit II: 3JIEKTPOHHO-UOHHAS 2 1 3
pEKOMOMHAITHSL.
MexaHu3MBbI IJTa3MOXUMHUYECKHUX
4 peakuuii III: s;meMeHTapHbIE IPOLECCH C ) 1 3
y4acTHeM BO30YKICHHBIX aTrOMOB H
MOJIEKYII.
HawuGonee TUIIUYHBIE IIPUMEPBL
5 H3BECTHBIX IJIa3MOXUMUYECKUX 2 1 3
IIPOLIECCOB.
[Tnasmoxumuueckas MoIU(pHUKAHS
6 (6buo)opraHnyecKux MIOJINMEPOB B 2 1 3 3
I1a3Me Ta30BbIX Pa3psIOB.
7 Kuneruka peaknuii mia3MOXUMHYECKOH ) 1 3
MOIU(pHUKALMN TTOTUMEPOB.
] Moaudurkanus pa3In4HbIX MaTepHaioB B ) 1 3 3
3JIEKTPOHHO-IIYYKOBOM ILIa3Me.




OCHOBHBIE MEXaHHU3MBl MOAU(UKALNT
MaTepuagoB B  JJIEKTPOHHO-ITYYKOBOH
mia3Me [:  miaBHBIE  AeHCTByrOIIME
(hakTopHL.

10

OCHOBHBIE MEXaHU3MBl MOAU(PUKALNT
MarepHaioB B  JJIEKTPOHHO-ITYYKOBOM
miazme [I: mogxomel K - ympaBieHHIO
MPOIECCOM MOAU(DUKAITUH.

11

[IpumeHeHune mia3Mbl ra3oBbIX pa3psioB
B OMOJIOTUU ¥ MEAMLIHE.

12

Bo3moxkHOCTH HCIIOIE30BaHUS
MTyYKOBO-IIJIA3MEHHBIX TEXHOJOTUH ISt
peleHus OHOJIOTNYECKUX Hu
MEIUILIMHCKHX 3a/1a4.

13

BosmoxHOCTH u [IPUMEHEHUE
HU3KOTEMIIEPAaTYpHOU IJIa3Mbl B XHMHH,
9KOJIOTUHU U arpOTEXHOJIOTUH.

14

[Ina3MeHHBIE YCTAHOBKH, MPUMEHSEMBIC
JUIA  TUTa3MOXUMHYECKOW Moaudukanuu
Pa3MUYHBIX MaTepuajoB W  PEHICHUS
OMOJIOTHYECKUX M MEIUIIMHCKUX 3a1a4.

15

OCHOBHBIE MEXaHU3MbI B3aUMO/ICHCTBUS
IJ1a3MBI C )KMUBBIMHU KJICTKAMH U TKaHAMU.

2

Wtoro yacos

30

15

15

45

[ToaroroBka x sK3aMeHy

30 ygac.

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

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemecrtp: 4 (Becennuit)

1. BBC,I[GHI/IG B I1a3MOXUMHI0. OCHOBHBIE OIpCACIICHUA U KOMMCHTApHHU.

OCHOBHEBIE OMMpCACIICHUA 1 KOMMCHTApUU. IIna3ma kak cocTosiHHE BCIICCTBA. I'maBHBIE KOMIIOHEHTEI
XUMUYECKH aKTUBHOMN IJ1Ia3Mbl, OCHOBHBIC MCXaHU3MBbI IIJIA3MOXUMUYCCKUX MPOLECCOB.

2. MexaHnU3MBI TUTA3MOXUMHUYECKUX peakuui [: nonnzamms.

DJNeMEeHTapHEIE MPOIIECCHI C YUACTHEM 3apsDKeHHBIX yactuil (monm3arus). Kinaccudukanus u BUIbI
MOHHU3AIMOHHBIX Mpo1ieccoB. [IpsmMas u crynenuaras nonnzanus. @oto-nonnzanus. Monnzanus nox
JIEUCTBUEM BBICOKOPHEPIeTUUECKUX AIICKTPOHOB U AJICKTPOHHBIX ITYUKOB.

3. MexaHu3MBbI TIa3MOXUMHUYECKHUX peakiuil I1; amekTpoHHO-NOHHAsS PEKOMOMHAIIHSL.

DyeMeHTapHbBIe TPOLECCHl € YYacTHEeM 3apshKeHHbIX dacTul (pekomMOuHanus). Pasnnunble
MEXaHU3Mbl JIEKTPOHHO-UOHHON pekoMOMHauuu. [InasMoxumuueckue npeBpalieHus U Peakuuu
y4acTHEM I10JIOKHUTEIbHBIX U OTPULIATEIbHBIX HOHOB.

4. MexaHu3Mbl MiIa3MoxuMudeckux peakumii III: snmemeHTapHBIE TpolecCHl C  ydacTHEM
BO30Y>KICHHBIX aTOMOB M MOJIEKYII.

DneMeHTapHEIE TPOIECCH ¢ YYacTHeM BO30YKICHHBIX aTOMOB M MOJIKYJI. Bo30yKIeHHbIE YaCTHIIHI,
pPE30HAHCHBIE M MeTacTaOWJIbHBIE COCTOSIHMA. Jluccoruanus MOJIeKyd ToJ JACHCTBUEM IUIa3MBI,
TeHepalus paJiuKalioB, PaUKalbHbIC TIA3MOXUMHUUYECKHIE peakiuu. AKTUBHBIC (OPMBI KHCIIOPOa,
XJIOpa U a3oTa.



5. Haunbonee THNU4HbBIE TPUMEPHI U3BECTHBIX IIA3MOXUMHUYECKUX TPOLIECCOB.

l'enepanusa o3o0Ha, okucineHue okcuga aszora (II), mIa3MeHHO-CTUMYTHPOBAHHOE TpaBJICHHE
MMOBEPXHOCTH Marepuana. IlmasMeHHBIM KaTrann3, IJIa3MOXMMHUYECKas KOHBEpPCHUS TOIUIMBA H
I1a3MEHHO-CTUMYJIUPOBAHHBIH CHHTE3 BOJOpOZA. [11a3smMeHHO-CTUMYIMpOBaHHAS
(YHKIMOHATM3ALMS YIIIEPOAHBIX MaTEpUaIoB.

6. ITlmasMoxumMudecKas MO,Z[I/I(i)I/IKaI_II/ISI (6I/IO)OpFaHI/I‘IeCKI/IX MOJIMMEPOB B I1JIa3M€ I'a30BbIX Pa3ps10B.

[11a3MeHHO-CTUMYIMpOBaHHAs AECTPYKLUS IIOJMMEPOB, OKHCICHHME IIOJIMMEPOB IO JeicTBHEM
IU1a3MBbl, MJIa3MEHHO-CTUMYJIMPOBAaHHAS TTOJIMMEPU3aLusi, CONOIMMepH3aus, (yHKINOHATU3ALUS U
CIIMBKa nosiuMepoB. BY®-ctuMynupoBanHas noaumepusanus u nerpajganus noaumepos. Ctapenue
MOJIMMEPOB MPH IUIa3MOXUMUYecKoll Moanpukanuu. KoHKpeTHble HpUMEphl MIa3MOXUMUYECKOM
MOAM(UKAIMN CHHTETHYECKHX W TPUPOAHBIX IIOJIMMEPOB, €€ BIMAHME Ha (Qusndeckue u
XUMHUYECKUE TOJTYUYCHHBIX MarepuaioB. [IpuMeHneHune mia3zMeHHO-MOAU(UIUPOBAHHBIX TOJTUMEPOB
B OMOJIOTHH, MEIUIIMHE U TEXHOJIOTHH.

7. KuneTnka peakiyii mia3MoXuMHYeCcKol MOI(HUKAIINN TTOJTHMEPOB.

OCHOBHEBIE MOHATHUA, OHNPCACICHUA, KHUHCTUYCCKHUC YPABHCHUA W MCXAHU3MBI. HO):[XO):[BI K
MOACIUPOBAHUIO n SKCIICPUMCEHTAJIbHOMY HUCCICAOBaHUIO KNHCTHKH IUIA3MOXUMUYECKOMN
MO,Z[I/I(bI/IKaLII/II/I MMOJINMCPOB.

8. MOI[I/I(I)I/IKaI_H/ISI Pa3INYHBIX MAaTCPUAJIOB B SHGKTpOHHO—Hy‘lKOBOfI I1a3me.

BzanmMoneiicTBre 2MEKTPOHHO-ITYYKOBOM Iia3Mbl ¢ Oenkamu, nonucaxapugamu. CHHTE3 TOHKHX
IUICHOK W TIOKPBITHH B 3JEKTPOHHO-IYYKOBOW TMja3Mme, (QyHKIHOHAIM3ALUWs TOBEPXHOCTH
HEOPraHW4eCKUX M OpraHMYeCKUX MaTepUaioB B AIEKTPOHHO-IIyYKOBOM ILIa3Me.

9. OcHOBHbIE MEXaHU3Mbl MOAN(HUKALNN MAaTEpHaIOB B 3JIEKTPOHHO-ITyYKOBOU Iuia3Mme I: miaBHbIE
NercTBYOMUE PaKTOPHI.

OcHoBHBIE JeCTBYONIME (PAKTOPHI, peain3yeMble B DJICKTPOHHO-IyYKOBOW IUiasme. BeicTpbie n
BTOPHYHBIC DJIEKTPOHBI, TOPMO3HOE PEHTICHOBCKOE W3JIy4eHHE, AKTHBHBIC YaCTHII IUIa3MBL.
MexaHu3Mbl ~ B3aUMOICHCTBUSL  3TUX  (akTopoB ¢ (OMO)OpraHMYECKUMH  MOJICKYJaMH.
JKcnepuMeHTaNIbHBIC TIOAXO/IbI K TU(GEpEHITMPOBKE NEHCTBHS KaxX10Tr0 U3 ()aKTOPOB HA MaTepHalL.

10. OcHOBHBIE MEXaHM3MbI MOJM(HUKAIINNA MATEPHAIIOB B 3JICKTPOHHO-ITYYKOBOH Tu1a3Me 11: momxost
K YIIPABIICHUIO MIPOIIECCOM MOIUPUKAIINH.

OKcIepUMEHTANIbHBIE U TEOPETHYECKHE MOIAXOABI K YMpaBIEHUIO MOAW(UKALUEH MaTepHalioB B
IEKTPOHHO-IIYYKOBOM  mia3sme. KoOHTpoib  MHTErpajlbHOrO  SHEPrOBKJIAaAa,  yNpaBlleHHUE
pacnpeneneHneM TeMIepaTypbl U MOTOKaMH OBICTPBIX 3JIEKTPOHOB M aKTHBHBIX YaCTHII IJIa3Mbl 110
MOBEPXHOCTH 00Pa3IOB PA3IMYHON FeOMETPHH.

11. [TpuMeHeHre TUTa3MbI TA30BBIX PA3PSIOB B OMOJIOTHU U MEJIUIIHHE.

[IpumeHeHue ra3opa3psaHON IUIa3Mbl Ul CTEPWIM3ALUM, HHAKTUBALMM MHKPOOPIaHU3MOB,
TKaHEBOW MHKEHEPHUH M KJIETOYHBIX TEXHOJIOTHI, CTUMYJIALIMKA TKaHEBOW pereHepanuu. 1nasmennas
XUpYpPIus, IUIa3MEHHO-CTUMY/IMPOBAaHHAs KOarysslus, HCIONb30BaHUE ra30opaspsiHON IIa3Mbl B
CTOMATOJIOTHX U KocMeTosoruu. [1nasmennas o6paboTKa 3J10Ka4yeCTBEHHBIX KIETOK.

12. BO3BMOXXHOCTH UCTIOIB30BAHUS ITyYKOBO-TIA3MEHHBIX TEXHOJIOTHUN JUTsl pEeIICHIS OMOIOTHYSCKUX
1 MEOUIIMHCKHAX 3aa4.

TexHonorNM NMOTy4YeHNUsE OMOAKTUBHBIX HENTUIOB U OJIMTOCAXapPHUI0B, OHOCOBMECTHMBIX THOPHUIHBIX
MarepualioB U MOKPBITHH. DJIEKTPOHHO-IYYKOBAas IUIa3Ma Ul HAaHOOMOTEXHOJIOTHH M MOITy4eHHS
OMOCEHCOPOB, MMYYKOBO-IUIa3MEHHAas! MOIU(UKALMS U JONUPOBAHNE YITICPOAHBIX MaTEpPHAJIOB.



13. BO3MOXHOCTM U INPUMEHEHUE HMU3KOTEMIIEPATYpHOM IUIa3Mbl B XHMMHHU, D3KOJOTMM U
arpoTEXHOJIOTHH.

[Tnasmoxumuyeckas 00paboTKa BOIBI U OTXONOB, INIA3MOXMMHUYECKHI CHHTE3 (PUTOCTHMYISTOPOB U
¢uronporekropoB. [IpruMeHeHUE TIA3MOXUMHYECKMX METOIOB B IIPOM3BOACTBE KaTalM3aTOPOB,
nepepaboTke HePTH U HEPTETPOTYKTOB.

14. Ilna3MeHHBIE YCTAHOBKH, NPHMEHSEMbIe A IUIa3MOXMMHUYECKON MoOAM(UKAIMN pa3IUIHBIX
MaTepHaioB U PEUICHUS OMOJIOTHYECKUX U MEIUIIMHCKUX 3a/1ad.

[InasmenHas wrva, TIa3MEHHBIM KapaHJall, IJIa3MEHHbIH (aken ¥ T.JA. DIEeKTPOHHO-IIYYKOBBIC
peaxTopsl I NOTy4YeHHs OMOAKTUBHBIX COANHEHNH U MaTepHaIoB.

15. OcHOBHBIE MEXaHU3MBI B3aHMMO/ICHCTBUS I1J1a3MBbl C )KUBBIMU KJIETKAMHU U TKAHSIMHU.

OCHOBHBIE CBEICHHS O CTPOCHHUM KICTKH W OpraHM3alui TKaHeld opraHm3Ma. OCHOBHBIC
TIa3MOXUMHUYECKHe (aKTOpPbl, JACUCTBYIONINE HAa CTPYKTYpy W (QYyHKIHMIO KIETOK mpu o0OpaboTke B
TUIa3Me U MEXaHU3MBbI UX BO3JCHCTBUSL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0AMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

JlekunoHHBIE 3aHATH: yueOHas ayTUTOPHs, OCHAILEHHAS! KOMIIBIOTEPOM U MYJIbTUMEIUHHBIM
000opyznoBaHHEM (TIPOEKTOP, 3BYKOBasi CCTEMa), JOCTYII B ceTb VIHTepHeT.

JlabopatopHbie pabOThI MPOBOSTCS B CHIEIHATN3UPOBAHHON HAYYHOH JTA00paTOpHH, pacrojararonen
reHepaTopaMy HU3KOTEMIIEpaTypHOU TU1a3Mbl pa3inuyHbIX TUIOB (m1azma BU-paspsiaa Huzkoro
JaBJICHUS, YIEKTPOHHO-ITY4KOBas IJIa3Ma, «IJIa3MEHHBIN (pakem» aTMocdepHOro aaBiaeHus ). Y uyeOHbIi
71a00PaTOPHBIN KOMIUIEKC YKOMILJICKTOBAH ONTHUYECKUM MMUPOMETPOM, ONITHIECKUMHU U
Macc-CIeKTPOMETPaMHU U TTO3BOJISIET BBIIOJIHATH Pa3HOOOpa3HbIe HIKCIIEPUMEHTHI B 001aCTH
IJ1a3MOXUMUH.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1) M. Vasiliev, T. Vasilieva. Materials production with Beam Plasmas. In Encyclopedia of Plasma
Technology (Ed. J.L. Shohet, Taylor & Francis), 2016
2) A. Fridman (2011). Plasma chemistry. Cambridge university press: Cambridge, UK

JlononHuTenbHAs TUTEpaTypa
1) BacunseB M.H. [IpumeHenune 31eKTpOHHO-TYYKOBOH I1a3Mbl B IIIA3MOXUMUH / DHITUKIIOTICHS
Hu3KoTemneparypHoii iasmel. [lox pea. B.E. @oprosa. T. XI. M.: Hayka, 2001. C. 436-445.
2) berukos B.JI., Bacunser M.H., Kopotee A.C. OnexkrpoHHO-ITyuKoBas mia3ma. [ enepaus,
cBoiicTBa, mpumeHenue. [] M.: Mzn. MI'OY A/O Pocsy3nayka, 1993. — 167 c.
3) A. Fridman (2013). Plasma medicine. John Wiley & Sons Ltd.: Chichster, West Sussex, UK
4) J. Friedrich (2012). The plasma chemistry of polymer surfaces. Wiley-VCH Verlag & Co.:
Weinheim, Germany
5) J. Meichsner (2013). Non-thermal plasma chemistry and physics. CRC Press. Boca Raton, FL

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1) Marepuan Plasma Physics: Applications, pa3meliieHHbIH Ha OTKPBITON 00pa3oBaTeIbHON
miardopme edX: https://www.classcentral.com/course/edx-plasma-physics-applications-7015

2) KorenpaukoB U. A. Jlekiun no ¢usuke mia3msl - 2-¢ u3a. (3:1.). - M.: BUHOM. JlaGoparopust
3Hanuii, 2014. [OnekTpoHHBIN pecypc]:

https://www.researchgate.net/publication/260700891 Lekcii_po_fizike plazmy - Elektronnoe izdani

€



3) Marepuaisl 1o GyHIaMEHTaIBHBIM U IPUKIIAIHBIM UCCICAOBAHUSIM HU3KOTEMIIEPATypPHOM TIIa3MBbI
Max Planck Institute for Plasma Physics - http://www.mpg.de/155019/ipp_greifswald

4) baza manHbIX mazMoxuMudeckux npomeccoB University College London Quantemol database:
https://quantemoldb.com/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00PAa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

B o6pa3oBaTenbHOM IpoLIecCce UCIONIB3YIOTCS TUCTAHIIMOHHBIE 3aHATUS U BEOUHAPHI C
UCIIOJIb30BaHNEM KOMMYHHKAIIHOHHOTO TIPOTPaMMHOTO oOecriedeHns: Zoom, CepBrca
Bujeotenedonnoit csazu Google Meet, BeO-ceprca Google Knace, cepepa BeG-koH(pepeHIHI
BigBlueButton. [IpuBiekatoTcsi MaTepualbl, pa3MEIICHHbIC Ha OTKPBITBIX 00pa30BaTeIbHBIX
miatdopmax Coursera, Udemy, edX, a Taxxe mMarepuaibsl Kypca, pa3MelieHable B cucteme LMS Ha
noprane MOTU.

baza nannbix miazmoxumuueckux npoueccos University College London Quantemol database:
https://quantemoldb.com/

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe ocBoeHHE Kypca «XWUMHUSI TUTa3MbBD» TpeOyeT CaMOCTOSTENbHOW paboThl cTyiaeHTa. B
porpamme Kypca IpuBeACHO MUHUMAIILHO HE0OX0AUMOE BpeMsl st pabOThI CTy/IeHTa HaJl TEMO.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

* U3yYCHHE PEKOMEHJIOBAHHOW OCHOBHOW U JOIOIHUTEIHHON JINTEPATYPHI;

* U3yYCHHE TEXHWUYECKUX ONMUCAHUHN M WHCTPYKIUU 10 HKCIUTyaTallud 00OPYIOBaHUS, UCTIONh3yEMOTO
MIPH IPOBEICHUH IKCIIEPUMEHTOB;

® IOATOTOBKY Hpe,I[JIO)KeHI/Iﬁ IO TIOCTAaHOBKE OJKCICPHUMCEHTOB B paMKax HWHAWBUAYAJIbHBIX U
I'pYHIIIOBBIX IIPOCKTOB,

® 3HAKOMCTBO C HY6J'II/IKaI_II/I$IMI/I M0 TECMATHUKE NPCANOJIaracMbIX IIPOCKTOB.

PyKOBOJICTBO M KOHTPOJIb CaMOCTOSITEIbHONW pabOThl CTY[EHTA OCYIIECTBIISCTCS MPEIofaBaresieM MpH
3aCIyIIMBAaHNUN MPE3EHTALNM, OATOTABINBAEMBIX CTYACHTAMH, & TAaK)KE B XO/€ TUCKYCCHI BO BpeMsd
MPAKTHYECKUX 3aHIATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: IIyukoBO-1JIa3MEHHBIE CUCTEMBI U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa TOTUCTUIECKUX CUCTEM U TEXHOJIOTHUH

Kypc: 2

KBaJupuKaAnus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCeHHUN) - DK3aMeH

Pa3paborunk: T.M. BacunbeBa, I1-p TEXH. HayK, JTOLECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOH
JesITeIbHOCTH

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyeT B pamKkax 0003HAYEHHON MPOOIIEMBI,
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

VYK-2.3 CriocobeH opranu3oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAayYHOM sI3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoi obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccMOHaNbHONW TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-4 Crioco6eH ycrenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH()OpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX TPOTrPAMMHBIX IIPOLYKTOB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBe uiieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BHIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKalUK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pe3ynbrare n3ydeHus AUCIUTUIMHBI « XHUMUS TUIA3MbD» 00YYaIONIUHCS JOIDKEH:




3HATb:

* XMMHYECKHE OCHOBBI IUIA3MEHHBIX TEXHOJIOTUI KaK pa3Jielia NPUKIAJIHON QU3UKH;
 0o0mmue cBeACHUS O TIa3MOXUMHYECKHX IPOLECCax, MPOTEKAIOIINX B HU3KOTEMIIEpaTypHOil I1a3me,
X OCHOBHBIC TCPMOAMHAMHYECKHE U KHHETHYECKHE 3aKOHOMEPHOCTH, OCOOCHHOCTH IIPOILIECCOB B
HEpaBHOBECHOI HU3KOTEMIIEpaTypHOH I1a3Me;
. B3aMMOCBSI3b IUIQ3MOXMMHUHM C IUIa3MOXMMHUYECKUMHU TEXHOJOTUSMU (DU3UKOW  IUIA3MBI;
BO3MOXKHOCTH ~ HCIIOJIb30BaHUS IUIa3MOXMMHUYECKUX TEXHOJNOTHH B  Pa3iIM4YHBIX  0O0JACTAX
(byHIaMEHTAIBHOM HAYKU M TIPUKJIaJHBIX UCCIICIOBAHUSIX;
. MEXaHU3MBbl BO3JCHCTBHS HU3KOTEMIICpaTypHOIl IUIa3Mbl Ha MaTepHaibl HEOPraHHYECKOW |
(6bno)opraHnYecKoi MPUPOJIBI, a TAKKE HA )KUBBIC OOBHEKTHI;
*  TPUHOUIBI JEHCTBUS M KOHCTPYKLIMH IDIa3MOXMMHUYECKHX T€HEPAaTOpOB HHU3KOTEMIEpaTypHOI
IUIa3Mbl PA3JIMYHBIX TUIIOB; HPHHIMIIBI pacyeTa OCHOBHBIX MApaMETPOB IUIa3MEHHBIX YCTAHOBOK Ha
OCHOBE TCHEPAaTOPOB  DICKTPOHHO-IIYYKOBOW IUIa3Mbl; OCHOBHBIC IapaMeTphl M  IICJICBBIC
XapaKTePUCTUKH TUIA3MOXHUMHUUECKHX PEaKTOPOB TEXHOJIOTHYECKOTO Ha3HAUCHUS,
. OCHOBHBIC TpHEMBl Pa0OTHl Ha IUIA3MOXMMHUYECKHX YCTaHOBKAaX, TI'CHEPHPYIOIINX
HHU3KOTEMIIEpaTypHYIO Iuia3My (Ta30pa3psaHyo IIa3My MOHMKEHHOTO M aTMOC(EpHOro JaBlICHHS,
MYYKOBO-IJIA3MEHHBIX PEaKTOPOB M PEAKTOPOB TMOPHIHOTO THIA, OCOOCHHOCTH MX JKCIUTyaTallud |
TEXHUYECKOTO 00CITY)KHBaHUS).

yMeThb:

. MPUMEHATh OCHOBHBIE TIOHSTHS M 3aKOHBI, HCIOJb3yeMBIE IPH AHAIN3E M OINUCAHUHU
IUIa3MOXUMHUYECKHUX IPOLECCOB B HU3KOTEMIEPAaTypHOM IUIa3Me, IPU BBIIOJIHEHUU TEOPETHUECKUX
pacdeToB, KOMIIBIOTEPHOTO MOAEINPOBAHNS U TPAKTHUECKUX SKCIIEPUMEHTAX;

* IIPOrHO3UPOBATh BO3MOXKHBIE MJIA3MOXUMUYECKUE NIPEBPALLCHUS B PA3JIMYHBIX YCIOBUAX I€HEPALIUU
HU3KOTEMIIEPATYPHOMU IIa3MBl;

*  IPOTHO3UPOBATH PE3YNbTAaThl MOAM(PUKAIMHM MaTepUaloB U OOBEKTOB B HHU3KOTEMIIEPATypHOU
ia3mMe, OOOCHOBAaHHO BBIOMpATh ONTHUMAJBHBIA CIIOCOO MOMy4YEHHs] MPOAYKTOB C TpeOyeMBIMHU
CBOMCTBaMH M TpeOyeMOoro cocraBa;, IpeajaraTb HOBbIE ONTHMalbHbIE U 3()(HEKTHBHBIE METOJBI
peleHus 3a/1a4, CBSI3aHHBIX ¢ MOAU(UKALIMEe MaTepHalioB B HU3KOTEMIIEPAaTypHOH 1a3Me;

*  (opmynupoBaTh MOCTAHOBKY 3a7a4 SKCIIEPUMEHTAJIbHOTO HCCIEIOBAaHHS CBOWMCTB MPOMYKTOB,
MIOJIy4aeMbIX MPHU HCIOJIB30BaHUH MIa3MOXUMHUYECKUX TEXHOJOTUH, OCHOBAHHBIX HA HEPABHOBECHOM
I1a3Me;

. OCBaMBaTh HOBBIE MpEIMETHBIE OONACTH, TEOPETUUYECKHE MOAXOABI U 3IKCIEPUMEHTAIIbHBIC
METOAMKH, CBSI3aHHBIE C  AHAJM30M  IUIA3MOXMMMUYECKHUX  IIPOLECCOB M IIPUMEHEHHEM
IJ1a3MOTEXHUYECKUX CUCTEM MPOU3BOJACTBEHHOTO Ha3HAYEHUS.

BJa/IeTh:

*  HaBBIKAMH 110 aHAJIW3y Pa3HOOOPA3HBIX IUIA3MOXMMHYECKHUX PEAKTOPOB HU3KOTEMIEPATypHOU
IUIa3Mbl TSI HaydyHO OOOCHOBAaHHOTO BBIOOpA COOTBETCTBYIOILECH IIa3MOXMMHYECKOH CHCTEMBI,
HauboJIee MOIXOAIIEH sl pelIeHUs] KOHKPETHOW 3aa4H;

. HaBBIKAMM IIOCTAaHOBKM W pEHICHUS 3a7ad B OOJACTH MPAKTHUYECKOTO IMPUMEHEHUS
TUIA3MOXMMHYECKUX PEAKTOPOB, a TaKkKe Oa30BBIMH HaBBIKAMH pPA0OTHl Ha IyYKOBO-TLIA3MEHHBIX
YCTaHOBKAX;

* HaBBIKAMH OCBOCHHMS U aHAIKM3a 00IBIIOro 00beMa Me)KI[I/ICL[I/IHJII/IHapHOI\/’I I/IH(i)OpMaI_II/II/I;
¢ HaBbIKaMH COCTaBJICHHA OTYUCTOB I10 UTOraM SKCIICPUMCEHTA.

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

Texymuii KOHTPOJIb OCYIIECTBISIETCS B (POPME CaMOCTOSTEIbHBIX/KOHTPOIBHBIX paboT B MHCHbMEHHOMN
(dopme 1o KaxKa0H TeMe.

* OIICHKa OTBETOB Ha BOIPOCHI B IIPOLIECCE KPATKOTO (10 5 MUH) BEIOOPOYHOTO YCTHOTO OIIPOCa Mepes
HAyaJIoM KaXKI0I'0 IPaKTUUYECKOI0 3aHITHS 10 MaTepuaaM MpeblIyIero 3aHaTus;

® OLICHKa YMCHHUA pCUIaTh Y AOCKHU /WA B MHCHBMEHHOM BUAC THUIIOBBIC IMPUMEPDLL u/Anu 3ajJa4u,
paccMaTpruBaACMbIC HA MTPAKTUYCCKUX 3aHATHUAX,

¢ OICHKAa aKTUBHOCTHU U OTBCTOB HA BOIIPOCHI B COOTBCTCTBUU C nporpaMMoﬁ MNPaKTUICCKUX 3aH5[TPII71;

° IIOATrOTOBKaA pe(I)epaTa " YCTHBIX JOKJIaJIOB U HpCSCHTaLII/Iﬁ o MpPCAIOKCHHBIM IMPETIOAaBaTCICM
TEMaM.



q)OpMaMI/I KOHTPOJIA CaMOCTOSTEIIbHOU paGOTLI ABJIFOTCA  y4aCTUC CTYACHTOB B JAHUCKYCCHUAX HaA
CCMHUHAPCKUX 3aHATHUAX, BBIIOJHCHHUEC HWHAWBUAYAJIbHbIX SaHaHI/Iﬁ, IIoATOTOBKA pe@epaTOB )41
BBICTYIIJICHUC C JOKJIalaMHU.

Hepequb KOHTPOJIBHBIX BOIIPOCOB U 3aI[aHI/Iﬁ JJIA CaMOCTOSTCIIbHOU paGOTLI U MPAKTUICCKUM
3aHATUAM!

. I1na3MOXMMHYECKUE CUCTEMBI U IIPOLIECCHI.

. Ilna3MeHHbIe TEXHOJIOTHYECKUE ITPOLIECCHI.

. IIpuMeHeHne Hu3KoTeMIIepaTypHOI I1a3Mbl B OMOJIOTHH, METUIIMHE, YKOJIOTHH.
. OCHOBHBbIE IOJIOKEHUS] XUMUUECKONH KUHETHKH.

1
2
3
4
5. 3apshKeHHBIE YaCTHLIbI B HEPAaBHOBECHOI I1a3Me.
6. Ilporecchl HOHU3AUK B HEPABHOBECHOM TIIa3Me.
7. Tlpouecchl rubenu 3apsKeHHBIX YacTHll.

8

Bo30yxeHne aroMOB M MOJEKYJ 3JIEeKTPOHHBIM yrnapoM. Penakcarus Bo30yKICHHBIX YacTHIL
[lepenaga Bo30yxaeHHUS.

9. XuMundeckue peakuuy BO30yKICHHbBIX YaCTHII, BCTPEUAIOIIUECS B MJIa3MOXUMUH.
10. MexaHu3Mbl IMJIa3MOXUMUYECKUX MPOLECCOB.

11. IIna3MeHHO-CTUMYIMPOBaHHAs TeHEpaLysl 030Ha.

12. TIna3zMeHHO-CTUMYJIMPOBAaHHOE OKHCcIeHne okcraa azorta (I1).

13. [Juccommamms oxcuma yraepoxa (IV) u MexaHM3MBl €€ OCYIIECTBICHHS B Pa3IMYHBIX
IUTA3MOXUMHUYECKHUX CUCTEMAX.

14. Ilonyuenue Bomopoaa u3 mapos Bozbl. IlomyueHue Bomopopa mpH pas3iIoKeHHH CEPOBOAOpOIA U
aMMHaKxa.

15. Peakunu yriaeBogopoIoB B HEpaBHOBECHOH T1a3Me. OKHCIICHUE YITIEBOAOPOIOB.
16. KoHBepcust mpHpoJHOTO ra3a B pa3IMYHBIX TIa3MOXHUMHUYECKUX CUCTEMAX.

17. IlepcriekTrBa MOIy4YEHUS] CHHTETHUECKOTO TOIMBa. CHHTE3 alleTUJIeHA.

18. IIna3MoXuMus MOJIUMEPOB.

19. Ilnazmoxumuyeckas Mogudukanus (610)opraHMYECKUX MOJIMMEPOB B IIa3Me Tra30BbIX Pa3psiioB U
3IEKTPOHHO-ITYYKOBOM ILIa3Me.

20. [TnazmoxumMudeckas: HoJuMepU3arus.
21. [InazmoxuMuveckas 00paboTKa TKaHEH.

[IpumMepHBIE TEMBI 11 TOATOTOBKH pedepaToB:

MeToapl AMAarHOCTHKHA XUMHUYECKH aKTUBHOM I1J1a3MBbI.
[1nma3zMeHHO-pacTBOPHBIE CHCTEMBI.

[bieBas mnazma: XUMHYECKUE U (PU3HUECKUE TIPOIIECCHI.
DNEeKTPOHHO-ITYYKOBas IIa3Ma: TeHepalnsi, CRBONCTBa, IPUMEHEHHE.
IIna3menHast MeIUIIUHA.

AN

HuskoremneparypHas 1mia3ma: UCIIOJIb30BaHUE B CEIbCKOM XO35ICTBE.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

ATTeCTaL[I/Iﬂ 10 JUCHUILIINHEC «XUMHS ILIA3MbI OCYHICCTBIISICTCA B (’popMe OK3aMCHa.
Hepequb THUITIOBLIX BOIIPOCOB U TCM JIA MOATOTOBKHU K 9K3aMCHY:

1. Knaccn(bmcaun;{ " BUJbl HOHU3AITUOHHBIX ITPOLCCCOB. HpHMaH " CTyIICHYAaTad MOHU3allUA.

2. Knaccupukanms W  BUABI HOHW3AIMOHHBIX IMpOIecCOB. VoHu3amms T1oj —JeHCTBHEM
BBICOKOAHEPTETHUECKUX AIEKTPOHOB U ANIEKTPOHHBIX MTYYKOB.

3. MexaHU3MBbI IMEKTPOHHO-HOHHONW pekoMOHMHaIMH. [InazMoxuMHuYecKrue peBpalleHus] U PeaKiiy C
y4acTHEM IOJIOKUTENBHBIX M OTPULIATENIBHBIX HOHOB.

4. BHGMGHTapHLIe OponECCChI C YUaCTUCM BO36y>K,I[eHHI>IX dTOMOB U MOJICKYIJIL.
5. B036Y)K,I[6HHI>IC JacCTullbl, pPC30HAHCHBIC U METaCTaOUIILHEIC COCTOSHUSL.

6. I[I/ICCOI_II/IaL[I/ISI MOJICKYJ IOJ ,E[eﬁCTBPIGM [j1a3mMbl, TCHCpalUA paJuKalioB, pPaAUKAJIbHBIC
IJIa3MOXUMUYCCKUC pEaKIUH.

7. Ilna3zMeHHO-CTUMYIMPOBaHHOE TPABIEHHUE IIOBEPXHOCTH Marepuala.



8. Ilna3MeHHO-CTUMYNIHPOBaHHAs TEHEPAIHsI 030Ha.
9. TlnazMeHHO-CTUMYIMPOBaHHOE OKUCcIeHHe okcua azora (II).
10. ITnazmoxumuueckast KOHBEPCHs TOTLUINBA

11. IIna3moxumuuaeckas Moaudukanus (610)opraHMYecKux MOJTUMEPOB B IJIa3Me Ta30BbIX Pa3pslOB:
I1a3MEHHO-CTUMYJIMPOBaHHAs JNECTPYKLMS HOJIMMEPOB, IJ1a3MEHHO-CTUMYJIUPOBaHHAs
[TOJINMEPHU3aLHs.

12. ITna3sMeHHO-CTUMYJIHPOBAHHOE OKUCIIEHHE MTOJIMMEPOB MO AEHCTBUEM IIJIa3MBI.
13. BY®-ctumynupoBaHHast MOJIMMEPU3aLns U AeTrpafanys MOJINMEpOB.

14. Tlomxoapl K  MOIEIUPOBAHUIO W  DKCOCPUMEHTAIBHOMY  HCCICHOBAHUIO  KUHETUKU
TIa3MOXUMHUYECKOM MOJUPUKAIIMN TIOJTHUMEPOB.

15. Mexann3mbl B3aUMOJICHCTBUS IEKTPOHHO-ITYYKOBOH TIIIA3MBbI C OEITKaMH.
16. MexaHN3MBI B3aUMOJEHCTBUS 3JIEKTPOHHO-ITYYKOBOH TJIa3MBbI C MOIHCaXapHuIaMu.
17. CuHTEe3 TOHKUX IJIEHOK M MOKPBITUN B AJIEKTPOHHO-ITYYKOBOH ILIa3Me.

18. OcHOBHBIC JeHCTBYIOIME (AaKTOPBI, pealu3yeMble B DICKTPOHHO-IIYYKOBOW IUIa3Me MpH
MOIU(pHUKAIINY MaTepPHUajoB.

19. MexaHu3mel B3aHMOI[GI>iCTBPIH BBICOKOOHCPICTUYCCKUX JJICKTPOHOB ITy4Ka C 6I/IOHOJ'H/IMepaMI/I.

20. MexaHU3Mbl B3aMMOACUCTBHS TOPMO3ZHOTO PEHTTEHOBCKOTO W3JIyYEHHs, TE€HEPHPYEeMOro B
3NIEKTPOHHO-ITYYKOBOM Iu1a3Me, ¢ OMONONINMEpPaMH.

21. DkcnepuMeHTanbHBIE TOAXOAbI K auddepeHIrupoBKe ACUCTBUS KaXIOro W3 (akTopoB Ha
Marepual.

22. DKCepUMEHTaJIbHbIE U TEOPETUYECKUE TOIXOAbl K YNpaBICHUIO MOAU(UKAMEH MaTrephalioB B
JIEKTPOHHO-IIYYKOBOM Iu1a3Me. KOHTposb MHTErpajbHOIO SHEProBKIALA.

23. VYmpaBieHue paclpeleleHHeM TeMIeparypbl M IOTOKaMH OBICTPBIX UIEKTPOHOB M AKTHUBHBIX
YacTHUI IJ1a3MBbl IO TOBEPXHOCTH 00pa310B Pa3InNYHON reOMETPUH.

24. IlpuMeHeHne IU1a3Mbl Ta30BBIX pa3psAIoB B OMOJIOTMM M MEAWIMHE: MPUMEHEHHE ra30pa3psiaHon
IIa3Mbl Ui CTEpUIM3AlMM, WHAKTHUBALMM MHUKPOOPraHW3MOB. MexaHH3Mbl B3aUMOJCHCTBUS
XMMHMYECKU aKTUBHBIX YaCTHI] I1JIa3Mbl C KJIETOUHBIMU CTPYKTYpaMHu.

25. IlpuMeHeHHe IUIa3Mbl Ta30BBIX Pa3psiioB B OMOJNOTMM M MEAWIMHE: TKAaHEBOM WHXXUHUPUHT U
TUTa3MEHHAs! XUPYPrHsl.

26. Hy‘lKOBO—HHa3MCHHBIe TCXHOJIOTUHU MMOJYUCHUS OMOAKTHUBHBIX NENTHUA0B U OJIMTOCaxXapu0B.

27. Ily4koBO-IUIa3MEHHBIE TEXHOJOTUM CHHTE3a OHOCOBMECTUMBIX THOPHAHBIX MarepuaioB U
MIOKPBITUH.

28. IlpuMeHeHHe I1a3MOXUMUYECKUX METOJIOB B IPOU3BOACTBE XUMHYECKUX KAaTalH3aTOPOB.
29. [IpumeHeHne MIa3MOXUMHUIECKUX METOJIOB B repepaboTke He()TH U HEPTETPOTYKTOB.

30. Bo3MOXHOCTM U INPUMEHEHUE HMU3KOTEMIIEPAaTYpHOM IUIa3Mbl B XMMHH, D3KOJOTMM U
arpoTeXHOJIOTHH: TUIa3MOXUMHUYECKass 00padOTKa BOABI M OTXOIOB IMPOU3BOJICTB.

31. IIna3meHHEBIC YCTAaHOBKH, HNPUMCHACMBIC IJId ILUIa3MOXHUMHYE CKOM MOI[I/I(i)I/IKaL[I/II/I PAa3INIHBIX
MaTepHraioB U PpCIICHUSA OHOJIOTMYECKHX U MCIWIMHCKHUX 3aJa4.

32. DneKTpOHHO-IIYYKOBBIC PEAKTOPHI VI MOITy4YeHHs OMOAKTUBHBIX CO€ANHEHNH U MaTepHaIoB.

33. OcHOBHBIE IUIa3MOXMMHUYECKUE (DAKTOPBI, NEHCTBYIOINE HAa CTPYKTYpY M (YHKIHIO KJIETOK NpH
00paboTKe B Mm1a3Me U MEXaHU3Mbl MX BO3IEHCTBHS.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIIECTOB:
B 3K3aMeHaHHOHHBIﬁ OHUJIET MO JUCIHHUIIIIMHC BKIITOYCHBI 3 BOIIpoOcCa.

SK3AMEHALIMOHHBIN BUJIET Ne 1

Juctumuinaa: XuMus Mmia3Msl

1. Knaccudukanus v Buabl HOHU3AIHMOHHBIX MponeccoB. [IpsmMas u cTyneHuaTast HOHU3ALHKA.
2. Ilna3MeHHO-CTUMYIMPOBaHHOE OKUcIIeHHe okcuna azora (II).

3. Ily4ykoBo-IUIa3MEHHBIE TEXHOJIOTUM CHHTE3a OHOCOBMECTUMBIX T'HOPHIHBIX MarepHajioB M
MIOKPBITUH.

AK3AMEHALIMOHHBIN BUJIET Ne 2

JuctuminrHa: XuMus mia3mMbl

1. DneMeHTapHbIE MIPOLECCHI C yYacTHEM BO30YKICHHBIX aTOMOB M MOJIEKYIL.

2. MexaHu3MbI B3aUMOJIECUCTBUA ANEKTPOHHO-ITyUYKOBON TIJIa3MBbI C TIOJTUCAXapUAaMH.



3. YcraHOBKHM, NpHUMEHSEMbIe A IUIA3MOXMMHYECKOH MOAM(UKAIMM PA3IMYHBIX MaTepHaioB U
peleHus: OMOJIOrMYeCKUX U MEIUIUHCKUX 3a7ad.

9K3AMEHAL[I/IOHHBII71 BUJIET Ne 3
Jucrunnraa: XuMus 1mjia3mbl

1. I[I/ICCOI_II/IaLII/Iﬂ MOJICKYJ IOJ ,E[eﬁCTBPIeM [j1a3mMbl, TCHCpalUA paJuKalioB, pPaAUKAJIbHBIC
IJIa3MOXUMUYCCKUC pEaKIUU.

2. CuHTE3 TOHKUX IUIEHOK U ITOKPHITUH B 3JIEKTPOHHO-IIy4YKOBOH IJIa3Me.
3. IlpumeHeHue MIa3MOXUMHUYECKUX METOIOB B IPOU3BOICTBE XUMUUECKUX KaTajau3aTopoB.

9K3AMEHAL[I/IOHHBH7I BUJIET Ne 4
Juctuminraa: XuMus mia3mMbl

1. MexaHuU3MBbI 2IEKTPOHHO-HOHHONW pekoMOMHAIMH. [11a3MoXuMHYeCKre TPEBPAICHUS] U PEAKIHH C
y4acTHEM IOJIOKUTENBHBIX M OTPHULIATENIBHBIX HOHOB.

2. MexaHnu3MBbI BSaI/IMO):[eI\/’ICTBI/ISI BBICOKOOHCPICTUYCCKHUX JJICKTPOHOB ITyYKa C 6I/IOHOHI/IM€paMI/I.

3. Bo3moxHocTn u OPpHUMCHCHUC HHSKOTGMHCpaTypHOﬁ IiasMbl B XHMMHH, OJOKOJIOTHMHK H
ArpoOTEXHOJIOIUU: INIa3MOXUMHUYICCKast o6pa60TKa BOABI U OTXOAOB ITPOU3BOACTB.

Kpurepun onennBanus

OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, IIIyOOKHWE 3HAaHUS YYEOHOHM MpOrpamMmbl JUCHUIUIMHBI TPU BBIIOJIHEHUH
KypCOBOW pabOThl, TOMALIHUX 33aJaHui, OTBETE YK3aMEHAI[MOHHOTO OMJIeTa U OTBETE Ha BOIPOCHI 110
porpamMmme JUCLMILIHHBI;

OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3MPOBaHHbBIE, IIIyOOKHE
3HaHUS y4eOHON MPOrpaMMbl AUCHUILTMHBI IPH BHIMOJIHEHUH KypCOBOM pabOThI, JOMAITHUX 3a1aHUM,
OTBETE 3K3aMEHALMOHHOTO OMJIeTa M OTBETE Ha BOMPOCHI IO IPOrpaMMe ANUCIUILUINHBL;

OLIEHKA «OTIMYHO (8)» BBICTABISIETCA CTYIEHTY, IOKa3aBIIEMY CHCTEMAaTH3UPOBAHHBIC, 3HAHUS
y4eOHOH MporpaMMbl JUCHUILIMHBI IPU BBIIIOJIHEHUH KyPCOBOM pa0OTHI, JOMAIIHUX 33JaHUH, OTBETE
9K3aMEHAIIMOHHOTO OMiieTa U OTBETE Ha BOIPOCHI IO IPOTrpamMMe AUCLUIUINHBL,

oLeHKa «xopomio (7)» BBICTaBISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHall SK3aMEHAIlMOHHOTO
Ourera, rPaMOTHO M IO CYIIECTBY H3JIaraeT €ro, JeMOHCTPUPYET yMEHHME IPUMEHSTHb MOIydYEeHHBIC
3HaHUSl HA NPAKTUKE NPU BHIIOJIHEHUH KypCOBOHM pabOTHl M JOMAIIHUX 33/JaHUi, HO JOIMYCKaeT B
OTBETE WJIM B PELICHUU 3a]jad HEKOTOPbIE HETOUHOCTY;

OLIEHKA «XopomIo (6)» BBICTABIAETCS CTYJCHTY, €CJIM OH 3HAeT MaTephall SK3aMEHALMOHHOIo Ouiera,
0 CYLIECTBY M3JIaraeT ero, JeMOHCTPUPYET YMEHUE IPUMEHSTD MOJTYUYCHHbIC 3HAHUS Ha MPAKTHKE MIPH
BBINTOJTHEHUH KYpPCOBOM pabOTHI M IOMAIIHUX 3aJaHui, HO JOIYCKaeT B OTBETE WM B PEIICHUU 3a]ad
MHOTO HETOYHOCTEH;

OLICHKa «XopouIo (5)» BBICTABISIETCS CTYACHTY, €CJIM OH 3HAeT MaTrepuall SK3aMEeHAlMOHHOTo Ouiera,
U3J1araeT ero, JeMOHCTPUPYET YMEHHE IPUMEHSTh MOTy4YCHHbIC 3HAaHHS Ha MPAKTUKE ITPH BHITOJTHEHUH
KypCOBOH pa0OThI M IOMAIHUX 3aJIaHUH, HE IOMYCKAeT B OTBETE IPyObIX OMIHOOK;

OLICHKA «Y/IOBJIETBOPHUTENIBHO (4)» BBICTABISIETCS CTYACHTY, €CIIM BO BpeMs OTBETa IK3aMEHAIIMOHHOTO
Ousnera, MpU BBHIIOJIHEHUH KypcoBOM pa®OThl M JOMAIIHUX 3aJaHUN OH MOKa3ayl (parMeHTapHBIMH,
XapakTep 3HAHWH, HEAOCTATOYHO MpPABWIBHBIC (OPMYIUPOBKM 0A30BBIX HMOHATHUH, HO NMPH TOM OH
BJIaJle€T OCHOBHBIMHU pa3lieiaMu y4eOHOM MporpaMmbl, HEOOXOAMMBIMH IS AalbHEHIIEro 00yyeHHs;

OLICHKA «Y/IOBJIETBOPUTENBHO (3)» BBICTABISIETCS CTYACHTY, €CIIM BO BpeMs OTBETa IK3aMEHAIIMOHHOTO
Ounera, NpU BBIIOJIHEHWH KypCOBOW pabOTBl M JAOMAIIHMX 3aJaHUil OH IOKa3ajl pa3pO3HEHHBIN
XapakTep 3HAHUM, HEZOCTATOYHO IPaBHIbHbIE (OPMYIHPOBKM 0a30BBIX MOHSATHUH, HapylleHHEe
JIOTHYECKON IMOCIE0BATEILHOCTH B M3JIOKEHUU NMPOrPaMMHOTO MaTepHalia, HO IIPU 3TOM OH BIIAJEET
OCHOBHBIMHU pa3zieiaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJbHEHIIEro 00y4eHnsT 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;



OLICHKA «HEYIOBIECTBOPUTENbHO (2-1)» BBICTABISETCS CTYAEHTY, €CIM BO BpeMs OTBETa
9K3aMEHAIIMOHHOTO OWJIeTa, OH II0Ka3all, YTO HEe 3HaeT OOJbIIeld YacTH OCHOBHOTO COJCpIKaHHS
y4eOHOH TpOrpaMMbl JIUCIMIUIMHBI, JOIyCKaeT TpyOble OMHOKA B (OPMYIUPOBKAX OCHOBHBIX
TOHSATHH TUCHUIUIMHBI U HE yMEeT HCIOJIb30BaTh IOJYYCHHBIC 3HAHHS IPH PEIICHHH THUIOBBIX
NPaKTUYECKHUX 3a7ad.

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

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 40 MUHYT Ha MOATOTOBKY.
Onpoc oOyuaromierocst mo OWJeTy Ha YCTHOM 5JK3aMEHE HE JODKEH MpeBBIIIaTh ABYX
aCTPOHOMMUECKUX YaCOB.

[IpenonaBarento  mpefocraBisieTcs [paBo, I[IOMUMO TEOPETUYECKUX  BOIPOCOB  CTYIEHTaM
JOTIOJTHUTEIbHBIE BONPOCHI, YTOUHSIOIIVE IOHUMaHUe COEp KaHMsl Kypca.

Bo Bpemsi mpoBeneHus 5K3aMeHa IPH MOATOTOBKE OTBETOB Ha OWIIETHI, OOydYarOUIMECs] MOTYT
MOJIb30BATHCS MPOTPAMMOM JUCIUIUINHBI, KOHCTICKTaMU JICKITUK U JIF000H JPYroi IuTeparypou.

Bo BpeMs mpoBemeHus 3K3aMeHa NpHU OTBETE OOydalOLIErocs Ha BOIPOCH MO OWIETy WM IO
IporpaMme JUCLUIUIMHBI, OH HE MOXET IOJIb30BaThCsl KOHCIEKTaMH JIEKIMH M JH000# apyroit
JIUTEPaTypOu.



