®denepajibHOE TOCYyIaPpCTBEHHOE AaBTOHOMHOE 00pa3oBaTeibHOe

o AMCHUIIJIMHE:

10 HANPABJICHHUIO:
npo¢uib NOArOTOBKH:

Kypc:
KBaJIU(PUKALMSA:

YupeikaeHnue BbICHIETo 06pa303a1mﬁ

«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MeToas! AMarHOCTUKY U TPEJOTBPAICHHS Jerpagaliii IPOU3BEACHUN
N300pa3UTEIHHOTO HCKYCCTBA

MarepuasnoBezieHHE 1 TEXHOJIOTUN MaTepUaioB

[TepciekTiBHBIE (DYHKIIMOHAIBHBIE MaTEPUAIIBI

®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadeapa XumMudeckor GU3NKU

1

MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:

nekrnuu: 30 gac.

cemuHapsl: 0 yac.

nabopatopusie 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3a4. ef.: 1

[Iporpammy cocrtaBui:

A.A. XKryn, kana. 6uo1. HayK

[Iporpamma obcyxneHa Ha 3acefjannu kKadenpsl xumudeckon ¢pusuku 27.05.2021



AHHOTANMA
Kypc "MeToapl MMarHoCTUKY U MPEAOTBPAIICHAS JIerpaalliil IPOU3BeIeHUN N300pa3uTeIbHOTO UCKyCcCTRA "
MpeaycMaTpuBacT 03HAKOMIIGHHUE OOYYalOlIUXCsl C OCHOBHBIMH METOJAMH JIMAaTHOCTHKH ¥ MPEIOTBPAICHUS
MUKPOOHOJIOTHUECKUX ¥ (DU3UKO-XUMUYECKHX IPOIECCOB JIETpajialliil MPOU3BENCHUN H300pa3UTEIIEHOTO
HCKYCCTBa.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

Lenpio Kypca sBIS€TCS O3HAKOMIIEHHWE OOYYAIONIMXCS C OCHOBHBIMU METOJAMH JUATHOCTUKH H
MPEJOTBPAICHAS ~ MHKPOOHMONIOTHYECKMX W (PU3MKO-XMMHUYECKHX  TPOIECCOB  JieTpallaliu
MIPOU3BENCHNUN N300Pa3UTEIHLHOTO UCKYCCTBA

33]13‘[1/[ JAUCHUIIINHBI

dopmupoBaHre 0a30BbIX 3HAHUN M MPEACTABICHUNA 0 MUKPOOHOIOIHYECKOM COOOIIECTBE, €r0 POJIU B
OMoONOpakeHUN NPOU3BEICHUN M300pa3UTENIbHOTO UCKYCCTBA, a TAaKXKe, JETEKINU OMOMOBPEXICHUN
(pu3MKO-XMMUYECKUMH, MHKPOOHUOJIOTHYECKUMY, TE€HHO-MHKEHEPHBIMH METOJaMH) M crocofax
3aLUTHI

2. llepevyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nH(pOpMaNKIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHHN

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BblABUrarb  THIIOTE3BI, CTPOUTH
pelarh 3a/1a4u, B TOM YHCIIe pa3pabaTbiBaTh U |MaTeMaTHUeCKUe MOJENH Ui  ONHCAHUS  H3y4aeMbIX
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHAIM3UPOBATH HAyYHBIC MPOOIEMBL, 101y4arh ([IK-1.3 CrnocobeH NpUMEHATh TeopeTHueckue H (WIH)

HOBBIC HayIHBIC PE3YIIbTaThI 9KCIEPUMEHTAJIBHBIE METOABI UCCIEI0BaHUN K KOHKPETHON
Hay4yHOM 3ajau€ W HHTEPIPETUPOBATh  IOJIYUYECHHBIE
PE3ybTaThl
[IK-3.1 IloHumaer mnpuHOMUIBI PabOTHl HCIOJIB3YEMOTO
T1K-3 CriocoGeH npoeccrnoHanbHo paboTars ¢ |000pyI0BaHHUsI (criennanu3upOBaHHBIX 11aKEeTOB
HUCCIIEIOBATENBCKUM U UCTIBITATEIbHBIM TPHUKIIA/IHBIX [IPOrpamMM)
obopynoBanueM (npubopamu u ycranopkamu, |[1K-3.2 Criocoben MIPOBOJTUTH IKCTICPUMEHT
CHenHaIu3UPOBAHHBIMH NTAKETAMU NPUKJIAAHBIX | (MOAETMPOBAHKE) C HCIIOIB30BAHUEM HCCIIEI0BATEIHCKOIO
IporpaMM) B 00JaCTH MaTepUaIoOBECHUS U 00opynoBaHus (ITAKeTOB MPUKJIATHBIX IPOTPaMM)
TCXHOJIOTMH MaTCepHUajloB [IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX

IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHUILINHE (MOLYJII0)

B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HAThb!
- TEOPETHYECKHUE OCHOBBI METOAOB HCCIENOBAHUS IJsl ONpEACICHUS TOBPEKICHUN NPOU3BEICHUIH
n300pa3uTEIHLHOTO UCKYCCTBA;
- ¢u3nvecKkue M XMMHUYECKHE NPUHIMIBI PabOThl O0OPYIOBaHUS W MPUOOPOB MAJS ONPEACICHUS
JeTpalaliiy IPOU3BEICHUI N300pa3uTEILHOTO NCKYCCTBA;
- OCHOBHBIE MaTepHaJIbl, UCIOIb3YEMbIE B CO3JaHUH MTPOU3BEACHNUN N300Pa3UTEIBHOTO HCKYCCTBA U HX
Ha3HA4YeHHE
- crneuupuKy pas3IMYHBIX MHKPOOHOIOTHYECKHX COOOLIECTB, CIIOCOOHBIX K OHMONOPAKECHHIO
MPOM3BEICHUI N300Pa3UTETFHOTO NCKYCCTBA M (PU3UKO-XMMUYECKHUE METO/IbI UX JIETEeKIINY;
- KpUTEPHUH LISl CO3/IaHUSI aHTUCENITUKOB HOBOTO TIOKOJICHUSI.

YMETB:




- IJTAHUPOBATh CTPATETUIO YCTAHOBIICHHS MOBPEXKICHUH MPOM3BEACHNN N300Pa3UTEIbHOTO HCKYCCTBA,;
- 00pabaTbIBaTh KCIEPUMEHTAIBHbIEC JaHHBIC, TOTY4YEHHbIE C TIOMOIIBIO (PU3UKO-XUMHUYECKHX;
METOJI0B MCCIIEOBAaHUS BEIIECTBA C HCIIOJIB30BAHUEM OCHOBHBIX METONOJIOTMUECKUX MTPUHIIUIIOB;

- UCTIONIb30BaTh COBPEMEHHbIE PUOOPHI M METOIUKH, IPOBOIUTH U OPIaHU30BBIBATH SKCIIEPUMEHTHI,

- TOTOBUTH 00pa3Lbl Il IPOBEICHUS Pa3IMYHBIX UCCIEIOBAHUI CBOMCTB U CTPYKTYPhl MAaTEPHAJIOB.

BJIAJIETD:

- IPaKTHYECKUMU HABBIKAMH HCIIOJIb30BaHUSI COBPEMEHHBIX MPUOOPOB ¥ METOAMK IS UCCIICOBAHYS,
MTOBPEKICHUI POU3BEICHUN H300Pa3UTEIIEHOTO UCKYCCTBA;
- crocobaMu MHTEPIPETAIMH JAHHBIX, TOJYYEHHBIX Pa3IHYHBIMU QU3NKO-XUMHUECKHUMHU METOJIaMHU;
WCCIIeIOBaHUS TIOBPEXKICHUN MTPOU3BENCHUN N300pa3UTEIILHOTO UCKYCCTRA,;
- METOJIOJIOTHEH HCIIONb30BAHUSI COBPEMEHHBIX (PU3UKO-XUMHUUYECKHX METONOB Il H3yYeHUS
MTOBPEKICHUI POU3BEICHUN H300Ppa3UTEIIEHOTO UCKYCCTBA;
- METOJIOJIOTHEN COTIOCTABIEHHUS M KPUTUYECKON MHTEPIPETAllMH MAaCCHBA IaHHBIX, TTOJYYEHHBIX BCEH;
COBOKYITHOCTBIO HCITOJIb30BaHHBIX (PU3NKO-XUMHUYECKUX, MUKPOOUOJIOTHIECKUX U TEHHO-MHKEHEPHBIX
METOJIOB HCCIIE/IOBAHMUS TIOBPEK/ICHUN TIPOU3BENCHUI H300pa3UTEIbHOTO UCKYCCTBA.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Beenenue 2 1
) Ponb MHKpoOOpraHuzMoB B pa3pylLIEeHUH 4 |
00BEKTOB KYJIBTYPHOTO Hacleaus
CoctaB MukpobHoMa OHOIECTPYKTOPOB
3 MIPOU3BENCHUN n300pa3UTEIHLHOTO 4 2
HCKYyCCTBa
Metonst JUarHOCTUKH
4 MHUKPOOHOIOTUYECKOTO MOpaXKEHUs 4 )
IIPOU3BEACHUN N300pa3UTEILHOTO
HCKYyCCTBa
MertarenomHoe CEKBEHUPOBaHHE
5 MHUKPOOHOTHl  OOBEKTOB  KYJIETYPHOTO 4 2
HaCJICOHS
OU3NKO-XUMHUECKHE  METOAbl UL
6 OLICHKM  JIeTpajiallil  NpOU3BEACHUHN 4 2
n300pa3nuTEIbLHOTO UCKYCCTBA
Mertonst MPEJOTBPALLCHHS
7 OMOTIOpaKEHHUS NIPOU3BEICHNH 4 2
H300pa3uUTENHEHOIO HCKYCCTBA
Pa3zpaboTka  aHTHUCENTHKOB  HOBOTO
8 MOKOJICHUSI JUIsl 3alUThl MPOU3BEICHUN 4 3
n300pa3nuTEIbLHOTO UCKYCCTBA
Hroro yacos 30 15
Iloaroroska k sKk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

45 ygac., 1 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)




Cemecrtp: 2 (Becennuit)
1. Beenenue

BBenenne B MeTOABl  IUATHOCTUKH W MPENOTBpAICHUS ~ MHUKPOOHMOIIOTHYECKHX U
(hMBUKO-XUMHUYECKHX TIPOIECCOB JIeTPaIallii IPOU3BEIEHNH N300pa3uTEIHLHOTO UCKYCCTBA

2. Ponp MUKpOOPraHU3MOB B pa3pyLIeHUH 0ObEKTOB KYJIBTYPHOTO Hacleaus

Abuvotrdyeckue W OMOTHUECKHE (aKTOPbI, NPUBOIAIIME K Pa3pyLICHHIO OOBEKTOB KyJIBTYpHOIO
Hacienus (OKH). Marepuansl, ucnonsdyemble mpu usrotosieHud OKH, kak BO3MOXHBIN
MUTATEeIbHBIA CyOCTpaT ISl MUKPOOPTaHM3MOB. XapaKTEpUCTHKA MaTEePHUAJIOB, UCIIOIb3YEMBIX B
TEMIIEPHOH JKUBOMHMCH (KJIEH, TEeMIIephl, JaKW, IUIACTH(UKATOPhl) M HUX YYBCTBHTEIBHOCTH K
MHUKPOOHOIOTUYECKOMY  BO3JEHCTBUIO. CpaBHUTENbHAS ~ XapaKTepUCTUKA  BO3JCHUCTBHSA
MHUKPOOPraHW3MOB Ha TIPOM3BEACHUS MAaCISHOW U TeMnepHOM >kuBomucH. Kiaccuduxarms
MHUKPOOPTaHU3MOB-IECTPYKTOPOB MPOM3BEACHUN XKHUBOMUCH. (OCHOBHBIE THIIBI TIOBPEXKICHUH,
BBI3bIBAEMbIE MUKPOOHOJIIOTHYECKUM COOOIIIECTBOM.

3. CocTaB MukpobOruoMa OMOJIECTPYKTOPOB MPOU3BECHHH H300pa3UTETLHOTO HCKYCCTBA

[lonsarue o Mukpodbuome. MukpoOHoIOrndecKkoe cooomecTBO (MUKPOOHOM) KaK OTKPBITasl CUCTEMA,
crocoOHast TOBpeXIaTh MaTepualsl, ncnonb3dyembie B OKH. CoBmecTHas paboTa MUKPOOPTaHU3MOB
Hax OuonoBpexaeHUsAMU. OCHOBHBIE TPYNIbl MHUKPOOPTaHU3MOB, CIOCOOHBIX —pa3pylIaTh
NPOM3BEICHUS KHUBOMUCH. Mukpobuonorndyeckas cykueccuss npu noBpexzaennn OKH kak
HECKOJIbKO cTaauid “Oone3Hn”. OCHOBHBIE XapaKTEPUCTUKH 3H3MMOHA KaK COBOKYIHOCTH
(bepMEeHTaTUBHBIX aKTUBHOCTEH TOTO MJIM MHOTO MHUKPOOHOMA.

4. MeTonsl IUArHOCTHKM MHKPOOHOJIOTMYECKOr0 MOPAXKEHHUS IMPOM3BEACHUN H300pa3UTENBHOIO

HCKYyCCTBa
Onpenenenus OHOIOTUYECKOTO MOPAKEHUS OKH: MHUKPOOHOIOTUYECKHE,
MOJIEKYJISIPHO-TeHETHYECKHE, CIIEKTpaJIbHBIE. KynsruBupoanue Ha CTaHAAPTHBIX

MuUKpoOHonorndeckux cpenax. CoszgaHue MaKeTOB C MarepuanaMmu, ucrnonb3dyembiMu B [IMH.
KynpruBupoBaHue Ha MakeTax Kak METOJ M3y4EHHUS SH3UMOMa MHKPOOPIaHU3MOB. MeTareHoMHoe
CEKBEHUPOBaHHE MUKPOOHOMOB U OIPEACIICHUE B UX COCTaBE JOMHUHAHTHBIX JECTPYKTOPOB.

5. MerareHoMHOE CCKBCHUPOBAHUC MI/IKpO6I/IOTBI 00BEKTOB KYJBTYPHOI'O HACJICAUA

Oco0EHHOCTH U MTPUHIUIIBI 0TOOpa MUKPOOHOTIOTHYECKHUX TPO0 ¢ POU3BENCHUI H300pa3UTEIBHOTO
UCKyccTBa. BpiceB ainmkBOT 00pa3loB Ha CTaHIApTHBIE MHKpoOuonormueckue cpenbl. Ilmockl u
MHUHYCBl CEKBEHHUPOBAaHHS «KYJIbTYyp-HE3aBUCHMBIX» O0pa3loB M KyJIbTYp MHUKPOOPTaHU3MOB.
Awmrumndukanus reaetnueckoil nHpopmanuu. ['unepBapuadensusie yuactku p/IlHK mpokapuot (V3/
V4) u sykapuot (ITS1 u [TS2). OcHOBHBIC IPUHIIUTIBL, JIEXKAIIUE B OCHOBE CEKBEHUPOBAHMSI HOBOTO
nokoseHus (next-generation sequencing, NGS).

6. OU3MKO-XUMHYECKHE METOIbl ISl OUCHKH Jerpagaliil IPOU3BENCHUH HW300pa3UTEeIHLHOTO
HCKYCCTBa

CriexTpanpHas JeTeKIMU MUKpoOuonorndeckoro nopaxenus: [IMU. CeetoBas muxpockonus, SEM.
Pentrenodmyopecuentasiii  ananmms, WK-Oypbe crekrpockonus, PamaHOBCKasi CHEKTPOCKOMHSL.
JlnarHocTuka CleJOBBIX KOJIMYECTB MUKPOOPTaHU3MOB M UX MOBPEXKICHUN.

7. MCTO,Z[BI npeaoTBpalICHUA 6I/IOHOpa)KeHI/I$I HpOI/ISBe)ICHI/Iﬁ I/I306paBI/ITeJIBHOFO HCKYCCTBa



[IpeBeHTHMBHBIE W DKCTPEHHBIE  METOABI  MpefoTBpamieHuss — Owonopaxenus  [THHN.
TemnepaTypHO-BIaKHOCTHBIM pexuM U Jpyrue yciaoBuss xpaHeHua [IMU. dusmko-xummdeckue
METO/bl 3allUThl IIPOU3BEACHUN HCKycCTBa. TpaULIMOHHbIE AHTUCENTHKM, HCIONb3yeMble IS
MPEJOTBPALCHUS POCTa M YHUYTOXKCHHUS MHUKPOOPTaHU3MOB-AECCTPYKTOpOB. OrpaHuueHus B
[IPUMEHEHUH aHTHCENITUKOB.

8. Pa3paboTka aHTHCENTHKOB HOBOTO IMOKOJICHHS JJisl 3aIlUThl MMPOU3BEJCHUN H300pa3UTEILHOTO
HCKYCCTBa

Tpu sTama agpecHOro TECTUPOBaHUSA B IPOILIECCE CO3JaHUS NPENaparoB IPOTHB KOHKPETHOTO
MOPAXKAIOWET0 MUKPOOHOMa. DTal NMEepBbI — CKPUHUHI HA CTaHJAPTHBIX MHUKPOOMOIOTMYECKHX
cpenax. [Togxoapl k pa3paboTKe aHTHCENTHUKOB HOBOTO MOKoneHus 1yt 3ammthl [IMM. Otan BTopoit
— U3y4YEHME JECHUCTBHS aHTHCENTUKOB B COCTABE MATEpUasoB, Hcnonb3yemblx B 1IN, Ha Makerax.
[Ipumenenne (QpU3NKO-XUMHUYECKUX METOAOB IJIi UCKYCCTBEHHOI'O CTApPEHUS MAKETOB M JIETEKLHUH
B3aMMOJICIICTBUSl AaHTHCENTHKOB C Marepuanamu, wucnonbdyeMbiMua B [IMU. Konrtpons
(PU3UKO-XMMUYECKUMH METOAAMHU. JTall TPETHI — U3yUeHHE PadOThl aHTUCENITUKOB Ha KOHTPOJIBHOM
rpymrie [IMW. CpaBHuTENbHBIH aHAIW3 JIPPEKTHBHOCTH (DU3HKO-XUMHUYECKUMHU METOJaMH
JIUarHOCTUKU

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, CHaOXKEeHHasl JOCKOM, 9KPaHOM, ITPOEKTOPOM.
6.IlepeuyeHnb pexoMeHYeMOM JINTEPATYPHI
OcHoBHas 1uTeparypa
1. Xryn A.A., Asnanuna /[.A. Mukpobuonoruieckoe nopaxeHue npou3BeICHUH TeMIIEPHON

xuBornucu. — LAP LAMBERT Academic Publishing, 2018. — 80 c.
2. Anpbeptc b. OcHoBbI MonekynsipHO# 6nonoruu kietkn. — M. : BUHOM. Jla6. 3nanwmii, 2018. —

768 c.
3. Pe6puxos JI.B. NGS BricokomponsBoguTensHoe cekBennpoBanne .— M. : BUHOM. Jla6. 3nanuid,
2015 .—232c.

4. Pe6puxosa H.JI. buonorus B pecraBpauuun — M. : [ocHUUP, 1999. — 182 c.

JomnonHutenbsHas auTeparypa
1. JIetoun b. I'enst o JIptouny.— M. : BUHOM. Jla0. 3nanuit, 2020. — 919 c.

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He nmpexycmorpeHo.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

CryneHT, M3yyaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTaTe U3YUCHHUS AUCHUIUIMHBI CTYACHT OOJDKCH 3HAThb OCHOBHBIC OIPCACIICHUA AUCHUIINHBI,
YMETh IPUMCHATDH IMOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3a/a4.

VYenenrHoe ocBoeHHE Kypca TpeOyer:



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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTIO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U POMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpEeNoAaBaTelio.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHUS 33a4 B COOTBETCTBUU C
TEMaTUKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa XuMHUIeCcKor GU3NKU

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: A.A. XKryn, kana. 6uo:1. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBanreM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpaMM) B 00JIaCTH MaTepUaIOBEeCHUS U
TEXHOJIOTUY MaTePUaJIOB

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATh  IOJIYUYEHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare uzydenus JUCHUILIMHBI « MeTOAbI TMarHOCTUKH U MPEAOTBPAILIEHUS AeTpajalliy POU3BeIeHUN
M300pa3UTEILHOTO UCKYCCTBAY 00YyJarOIIUNCS JOKEH:

3HAThb:

- TEOPEeTUYECKHE OCHOBBI METOMOB HCCIENOBAHMS ISl OMpPENEICHUS MOBPEKICHUN MPOU3BEIACHUIA

I/1306p3.31/IT6J'ILHOFO HUCKYCCTBA,

- ¢u3nMvecKkrue M XHMHUYECKHE MPUHIMIBI PabOThl O0OPYJOBaHUS W MPHOOPOB ISl OMPEICICHUS
JeTpaJaliy NPOU3BEICHUI N300pa3uTEILHOTO CKYCCTBA;
- OCHOBHBIE MaTepHaJIbl, UCIIOIb3yeMbIC B CO3/IaHUH ITPOU3BEICHUI N300pa3UTEIILHOTO HCKYCCTBA M UX

Ha3sHAQ4YCHUC

- crneuuduKy paszIUYHBIX MHKPOOHMOIOTHYECKHX COOOIIECTB,

CIOCOOHBIX K OHOIMOpaKEHUIO

HpOI/I3B€,Z[eHI/II\/’I I/1306pa3I/ITCJ'ILHOI‘O HUCKYCCTBa U (1)I/I3I/IK0—XI/IMI/IIIGCKI/IC METOABI UX NCTCKINH,
- KpUTCpUU IJIs1 CO3AaHUs aHTUCCIITUKOB HOBOTO ITOKOJICHUA.

yMeThb:

- IJTAHUPOBATh CTPATETUIO YCTAHOBIICHHS MOBPEXKICHUH MPOM3BEACHNN N300Pa3UTEIbHOTO HCKYCCTBA,;
- 00pabaTbIBaTh KCIEPUMEHTAIbHbIEC JAHHBIC, TOTY4YEHHbIE C TIOMOIIBIO (PU3UKO-XUMHUYECKHX;
METOJI0OB MCCIIEOBAaHNUS BEIIECTBA C HCIIOJIB30BAHUEM OCHOBHBIX METONOJIOTMYECKUX MTPUHIIUIIOB;

- UCTIONIb30BaTh COBPEMEHHbIE MPUOOPHI M METOIUKH, IPOBOIUTH U OPIaHU30BBIBATH SKCIIEPUMEHTHI,

- TOTOBUTH 00pa3Lbl ISl IPOBEICHUS Pa3IMYHBIX UCCIEIOBAHUI CBOMCTB U CTPYKTYPhl MATEPHAJIOB.

BJIAA€Th:

- IPaKTHYECKUMU HABBIKAMH HCIIOJIb30BaHUSI COBPEMEHHBIX MPUOOPOB ¥ METOAMK IS UCCIICOBAHYS,
MTOBPEXKJICHUI TIPOU3BEICHUN H300Pa3UTEIIEHOTO UCKYCCTBA;

- crocobaMu MHTEPIPETAIMH JAHHBIX, TOJYYEHHBIX Pa3IHYHBIMU QU3UKO-XUMHUECKUMHU METOJIaMHU;
WCCIIeIOBaHUS TIOBPEXKICHUIN MTPOU3BENCHUN N300pa3UTEILHOTO NCKYCCTBA,;

- METOJIOJIOTHEH HCIIONb30BAHUSI COBPEMEHHBIX (PU3UKO-XUMHUUYECKHX METOMOB JJIsi H3yYeHUS
MTOBPEXKJICHUI TPOU3BEICHUN H300Pa3UTEIIEHOTO UCKYCCTBA;

- METOJIOJIOTHEN COTIOCTABIEHHUS M KPUTUYECKON HHTEPIPETAllMU MacCHBA IaHHBIX, TOJTYYEHHBIX BCEH;
COBOKYITHOCTBIO HCITOJIb30BaHHBIX (PU3NKO-XUMHUYECKUX, MUKPOOHUOIOTHIECKUX U TEHHO-MHKEHEPHBIX
METOJIOB HCCIIE/IOBAHMUS TIOBPEK/ICHUN TIPOU3BENCHUI H300pa3UTEILHOTO UCKYCCTBA.

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




C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs! ains nposeieHust TudGepeHIIMPOBAHHOTO 3a4eTa!

1.  dakropbl, TPUBOAANIME K pPa3pyLICHHIO OOBEKTOB KyJIbTYpHOro Hacieausi. [lonstus 00
abmoTnyecknx M OuoTHYecKMX (aKTopax, MX BO3/AEiiCTBUE HAa MaTepHajbl, HCIOJIb3yeMble B
MPOM3BEICHUSIX N300Pa3UTEIBHOTO HCKYCCTBA.

2. Ponb MUKpPOOPraHU3MOB B Pa3pyIICHHH OOBEKTOB KYJIBTYPHOTO HACIICIHS.

3. CocraB MuUKpoOHnOMa OHONIECTPYKTOPOB IPOU3BEACHHI N300Pa3UTEIBHOTO HCKYCCTBA.

4.  Metonsl IMAarHOCTUKA MHKPOOHMOJIOTHUECKOTO MOPAKCHUSI TPOU3BEACHUH H300pa3UTEIHLHOTO
HCKYCCTBA.

5. MerareHOMHOE CEKBEHHpPOBAaHUE MHUKPOOHMOTBI OOBEKTOB KYJIBTYpHOTO Hacieaus. Poib
runepBapuabdenbHbix yuactkoB p/IHK npoxapuor (V3/ V4) u sykapuor (ITS1 u ITS2) B dunorennn
MHUKpPOOPTaHU3MOB-/IECTPYKTOPOB.

6. OU3HKO-XUMHYECKUE METOABI JUIS OIICHKU JETPaJallid IPOM3BEICHUN W300pa3uTEIbHOTO
UCKYCCTBA.

7. TlpuHOWIBI JUaTHOCTUKU MPOU3BEJCHHN H300pa3uTebHOro MckyccrBa ¢ momomisio UK u KP
cnekTpockonuu. Poib ckaHupyroei 31eKTpoHHo Mukpockonuu (COM).

8. MeTonsl HMCKYyCCTBEHHOTO CTapeHHs IS W3y4YeHHs IPOIECCOB JETPalallii HpPOHU3BEIACHUI
n300pa3uTeTLHOTO UCKYCCTBA.

9. Mertozp! npeaoTBpaIeHNUs: ONOTIOpasKeHUs TIPON3BEICHUH N300pa3UTEIBHOTO HCKYCCTBA.

10. Metoas! mpemoTBpameHns (GU3NKO-XUMHUYECKOH Nerpaaluyl MPOU3BeACHHH HM300pa3HTEIbHOTO
HCKYCCTBA.

11. Pa3paboTka aHTHCENTHKOB HOBOTO TOKOJICHHS ISl 3alIUThl HMPOHM3BEACHUH H300pa3UTEIHLHOTO
HCKYCCTBA.

12. KonudecTBeHHOE oOmpenesiieHHe OMO3aIIUTHBIX CBOMCTB MAaTepHalioB, HCIOIb3YEMbIX B
MPOM3BEICHUSIX N300Pa3UTEIBHOTO HCKYCCTBA.

13. Knaccudukanms mMoaxomoB K JUArHOCTUKE COCTOSIHUSL IPOM3BEICHUS HM300pa3HTEILHOTO
HCKYCCTBA.

14. Xu3HeHHBI TUKI MHUKPOOMOMa, CIIOCOOHOTO pa3pyllaTh OOBEKThI KYIBTYPHOTO HACleaus B
Mmy3esix. [loHsTre 0 KcepoMIBHBIX MUKPOOPTaHU3MaXx.

15. KoMOWHMpOBaHHOE HMCHOJIB30BAHUE KYJIBTYPO3aBUCHMOTO M KYJIBTYPHO-HE3aBUCHMOTO TIOIXOI0B
IS OTIpEIeNIEHHs] PUCKOB OMOIIOpaykeHNs PON3BEIeHUH N300pa3UTEIbHOTO HCKYCCTBA.

KapOOHMITY.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.
Onenka ommyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH I10JyUYCHHbIC 3HAaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIEC PE3YIJIBTATHI.



OtmeHka Xopoto 6 0ajIoB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka Xxopomo 5 6auioB - BEICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NOJTyYeHHbIC 3HAaHHs HAa MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIY B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIoOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSITHH,
HapYILECHUS JIOTHYECKON MOCIIEI0BATEIbHOCTH B U3JI0KEHHU MIPOrPAaMMHOIO Marepuaia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 0Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIEeMy OIMMOKM B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO CcOJep)XaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OrneHka HEYIOBIETBOPUTENHHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCHUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu npoBeeHny ycTHOTO MU GEpEeHITMPOBAHHOTO 3a4eTa o0ydaroniemycs npeaoctasisercs 30 MUHYT
Ha monaroroBky. Ompoc oOydaromerocss nmo Owiety Ha ycTHOM Aud(epeHLHUpOBAaHHOM 3adeTe He
JOJKEH MPEBBIIIATh OHOTO ACTPOHOMHUYECKOTO Jaca.



