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1 Hesu u 3agaun U3y4eHusi AUCUMIJIMHBI (MOIYJIs1)

1.1 llean ocBOeHUN TUCIUILIHHDBI

[enbto OCBOGHMSI AMCUUILIMHBI «DHEPreTUYECKUN METabOJIM3M MPOKAPUOT» SIBISIETCS
dbopMUpOBaHKE Y CTYACHTOB MPOPECCHOHATHHONW KOMIIETCHIIUU B MPOU3BOICTBEHHOM, yueOHOMH
U UCCIIEOBATEIbCKOM JESITENbHOCTH, a Takke aHauu3 (QyHJaMEHTAIbHBIX 3HAHMIA,
HAIPaBIIEHHBIX HA PACIIMPEHHE MPEICTABICHUN 0 Pa3HOOOpa3uu CIIoCOOOB MOMyYEHUS SHEPTUU
MUKpPOOPTraHU3MaMHU, POJIM JAHHBIX MPOLIECCOB B TNIOOATBHBIX MPOIIECCax, UX HUCIOJIb30BAHUU B
OMOTEXHOJOTHYECKHX Tpoleccax. bonplioe 3HadYeHWEe UMEEeT MOJy4YeHHe 3HaHUM O
OMOXMMHYECKOH OCHOBE JaHHBIX MPOLECCOB, pOJM COCTaBa cpeAbl Kak HCTOYHUKA
MOTEHIUATBHBIX JOHOPOB WIIU AaKIEITOPOB 3JIEKTPOHOB, & TAaKXKE POJIM MHKPOOPTAaHH3MOB B
IPEBpaIIEeHUSIX TAaKOBBIX COEJUHEHHI, O COCTaBeé U CTPYKType CIeHuaIu3upOBaHHBIX
MUKPOOHBIX COOOIIECTB, HJOMUHUPYIOIUX BHAAX, UX (YHKIMOHHPOBAHUM B TE€X WM WHBIX
JTanax npeBpalieHuu.

W3ydyenne IUCHUIUIMHBI «JHEPreTUYeCKU MeTadolM3M MPOKapuoT» obecredynBact
(GbopMHpPOBaHHWE Y CTYICHTOB-OHMOJIOTOB TIyOOKHX 0a30BBIX TEOPETUYECKUX U IPAKTUUECKHUX
3HaHWHA, YMEHUH, HABBIKOB B O0JIACTHU MHKPOOHWOJOTHM C TOYKH 3pPEHUS COBPEMEHHBIX
MIPEACTABICHUI O Pa3HOOOpa3uu MUPa MUKPOOPTAaHU3MOB KaK 4acTH OMOC(EpH, U UX POJIA B €€
YCTOMYHMBOM pPa3BUTHUHU.

1.2 3agaun THCHHIIMHEBI

OcHOBHBIE 3a7aud AUCIUIUIMHBL: C(HOPMUPOBATH Yy CTYJICHTOB: 0a30BO€ MBIIICHUE,
o0ecreunBaroIiee CBsI3b C CYIMIECTBYIONIUMH METOJUYECKUMH TpHUEMaMHd W TOAXOJaMHU
BBISIBJICHUS, U3YUYEHHUS W HMCIOJb30BAaHUS IHEPTreTHYECKOT0 METa0O0JM3Ma MPOKAPHUOT, a TaKKe
CBSI3b C TEOPETHMUECKUMHU MPEANOCHUIKAMHU TMPAKTUYECKOTO HCIOJIb30BaHUS KaTa0OIUYECKOTO
MOTEHITMAIA MPOKAPHOT KaK OMOJOTHYECKUX areHTOB; CIIOCOOHOCTh TBOPUYECKH HCIIOIL30BaTh B
HAYYHOW W TPOM3BOACTBEHHO-TEXHOJIOTUYECKOW IESITENbHOCTH 3HAHUSA (YyHIAMEHTAIBHBIX U
NPUKIAIHBIX AaCIeKTOB B 0O0JacTH MHUKPOOHOJOTMH UM OHOTEXHOJIOTHH; CIIOCOOHOCTH
CaMOCTOSITENIbHO aHATM3UPOBATh WMEIOIIYIOCS WH(GOPMAIIMIO, BBISBIATh (DyHIAMEHTaIbHBIC
npoOJeMbl, CTaBUTh 3aJa4y M BBHINOJHITH IOJIEBBIC, JTAOOPATOPHBIE MHKPOOHOIOTUYECKUE
WCCJICIOBAHMSI; Pa3BUBATh y CTYJCHTOB YMEHUS HCIIOJIB30BaTh COBPEMEHHYIO amlmaparypy u
000opyloBaHUE I BBITIOJHEHUS OMOJIOTMYECKHX paldOT; pa3BUBaTh Yy CTYJIEHTOB HAaBBIKU
paboThI ¢ yueOHOI 1 HAYYHOI TUTEpPaTypOil.

1.3 MecTo AucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JucrunamHa «DHEPreTHYECKUd MeTaboIM3M TPOKapHOT» OTHOCHUTCA K  YacTH,
dopmupyeMoii ydacTHUKaMH 00pa3oBaTeNbHbIX OTHOWEHUN biioka 1 «lucuurmeel (MOIy TN )»
y4eOHOTO IJ1aHa.

Kypc «DOueprernyeckuii  MeTabonM3M  HPOKAapuUOT»  BaXEeH Uil CTYACHTOB-
MHUKPOOHOJIOTOB, CIIEIUATU3UPYIOMUXCS B 00JaCTH OMOTEXHOJIOTUH U O0IIEH MUKPOOHOJIOTHH.
Jiss  ycBOeHHs Kypca CTYJIEHTY HEOOXOIUMO OpHEHTHUPOBAThCS B Mpobiemax oOmiei
MHUKPOOHOJIOTHH, OMOXUMUH, bu3HOIOTMH  MHUKPOOPTaHHU3MOB. Nwmets HaBBIKH
CaMOCTOSITENIbHOW PabOTHI C IUTEpaTypoOH, BKIItOYasi MEPUOANYECKYI0 HAYUHYIO JIUTEPATypy IO
OaKTepUoNOru U OMOTEXHOJOTMH, a TaK)K€ HABBIKM PabOTHI C 3JIEKTPOHHBIMU CpEICTBAMU
uHpopmanuu. M3ydeHUIO JAUCHUIUIUHBI  «DHEPreTUYeCKHid  MeTaboJIM3M  MPOKAPHOT
MPEIIeCTBYIOT TaKUE JUCUUILTMHBI OakanaBpHuara, kak «buoxumus ¢ o0cCHOBaMU MOJIEKYJISIPHOM
ouonorum», «l'eHetnka U cenexkuus», «MHKpPOOHOIOTUS C OCHOBAaMH BHUPYCOJOTHHU H
OMOTEXHOJIOTHW», KOTOPBhIE H3YyYarOTCs, B TOM uucie, B pamkax HampasieHus 06.03.01
«buonorus», a Takke «MuxkpobHas Ouoreoxumus», «LlUTONOTNMS MHKPOOPTaHU3MOBY,
«IlonyyeHnne mMpoayKTOB MHUKpPOOHOTO cHHTEe3a», «JlabopaTopHble METOIbl HCCIEAOBAHUS B
MHUKPOOHMOJIOTUM U MOJIEKYJIAPHONH T€HETHKE» KOTOPHIE M3Y4YaloTCs, B TOM 4YHCIE, B paMmKax
HanpasieHusa 06.04.01 «buonorusi». Marepuanbl TUCHUIUIMHBI UCHOJIB3YIOTCS CTYJICHTaMU B
Hay4YHOH pa0oTe NpH MOArOTOBKE BBIMTYCKHOM KBaJU(UKAIIMOHHONH paboThl (Marmcrepckon



IMCCepTallii) W KpaiHe BaKHBI B OCYIICCTBICHUHM INPAKTUYECKOH ESITENbHOCTH Marucrpa
O6uonoruu (MUKpOOHOJIOTHN).

1.4 IlepevyeHb NMJIAHMPYeMbIX Pe3yJbTATOB O0Oy4YeHHsl IO AMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJIbTATAMHU 0CBOCHHS 00Pa30BaTE/IbHOM IPOrPaMMBbI

W3ydenne naHHOM y4yeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpOBaHHE Y
00y4aroIUXCsl CIEAYIOIUX KOMIETEHIIMN:

Kon n nanmeHnoBanue HHAWKATOpa

PesynbTaThl 00ydeHHUs 1O TUCITUTLIHHE

IIK-1 CroocoGeH K YYacTHIO B MEPONPHUITHAX MO J1a0OpPaTOPHBIM OWOJOTHYCCKUM  HCCIICAOBAHUSIM,
9KOJIOTUYECKOMY MOHHTOPUHTY W OXpaHE MPHUPOJBI, HCIONb3ys 3HAHWS (YHIAMCHTAIBHBIX W TMPHKIAIHBIX
pa3leNioB AMCIMIINH (MOAYJIEH), ONPEeAeIONTNX HAPABJICHHOCTh (IPpOoGhHIh) MPOrpaMMbl MAarUCTPATYPHI.

HIIK-1.1. 3HaeT 0CHOBHI (PyHIAMEHTAITLHBIX 1
MPUKJIAJHBIX PA3eSI0B OUOJOTUYECKUX H
IKOJIOTMYECKUX JUCIUTLIUH.

3HaeT QyHAaMEHTAIbHBIE Pa3IHIs MEXITY SHEPTreTHIECKUMU
mporieccaMi B MPUCYTCTBHM W OTCYTCTBHH KOHEYHOTO
aKIenTopa.

HIIK-1.2. YMmeeT IUIaHUpOBaTh W TPOBOJUTH
MEpOIPUATHS o IKOJIOTUIECKOMY
MOHHUTOPHHTY M OXpPaHE MPHUPOJIBI.

3HAaeT MOJICKYJISIPHBIE OCHOBBI TIPEBpAIICHUS JSHEPTHH B
JKUBBIX CHCTEMax IS IUIAaHWPOBAaHUS MEPONPHUSATHHA IO
9KOJIOTHIECKOMY MOHHUTOPHHTY B IIPHPOJIE.

yMeeT TOTOBHUTH AJIEKTHBHBIC CPE/bl ISl BhlaeneHus: GoTo- u
XEMOCHHTE3UPYIOIHUX OaKTepri, TeTepOTPOMHBIX OakTepHid
B pPaMKax MEPOIPHUATHHA MO YKOJOTHUYECCKOMY MOHHTOPHUHTY.

BJIaACCT HaBbIKAMH pa6OTLI C MpOAYKTaMU SHEPTECTUUCCKOIO

Merabonu3mMa OakTepuid IS  OLEHKH OSKOJIOTHYECKOTO
COCTOSIHUS TIPUPOJIBL.
HIIK-1.3. Bnaneer COBPEMCHHBIMH | 3Ha€T  COJEPXKAHHUE  COBPEMEHHBIX  MH(OPMALMOHHBIX
MH()OPMaLMOHHBIMU pecypcaMu | pecypcoB IO  OCHOBHBIM  TIyTAM  OMOXMMHYECKHX
OMOJIOrMYeCKOTro u 9KOJIOTUYECKOTO | NpeBpalleHUi SHEPreTHYECKUX CyOCTpaTOB IPOKAPUOTaMHU.
COZIep/KaHWs, W  MCHONB30BaTb  HMX B | yMmeer IpeaBUAETh pe3yNbTaThl KyJbTUBUPOBAHUS
npodeccrnoHaNBHON NEeATENFHOCTH. MHUKPOOPTaHN3MOB TUTs UCIIONB30BaHUS B
npodeccHOHAILHOH NeATeIBHOCTH.
BIIaficeT METOIUKaMHU MIOMCKa COBPEMEHHBIX

MH()OPMALMOHHBIX PECYPCOB MO TEMATHKE IHEPIeTHYECKOTO
MeTabom3Ma IMPOKapHOT.

HIIK-1.4. VYmeer aHaMM3WpPOBATH PE3YJIBTATHI
HAy4YHBIX JKCIIEPHMEHTOB M IPEACTABISTH UX B
(hopMe TyOIMKaIii B peHeH3UPYEMbIX HAyIHBIX
U3/IaHUSX, TPOBOJIUTH IUCKYCCHM HAa HAYyYHBIX
MEpOIPHUSITHSX.

3HAeT  AIrOPUTM  aHalW3a  pe3yJjbTarhl  HAYYHBIX
JKCIIEPUMEHTOB B 00JIaCTH SHEPTETUIECKOT0 MeTaboIM3Ma.

yMeeT INPEJICTABIATh BBIBOJABI O MOJIEKYJISIPHBIX OCHOBAax
MpeBpalIeHs] YHEPTUM B JKUBBIX CHCTeMax (cyOcTpaTHoe,
okuciuTenbHoe U poTodochopumupoBanre, XEMOCHHTE3) U
pe3ynapTaThl IKCIEPHUMEHTOB B ¢opMme myOnuKamuii B
PCLCH3UPYEMBIX HAYYHBIX U3JIAHHSX.

BJaJCCT MOHATUHHONW 0a30H O MPOBEJCHWU AHMCKYCCHU Ha

Hay4YHBIX  MEPONPHUATHSIX  OTHOCHTENBHO  PE3yJbTaToOB
9KCIIEPUMEHTOB 10  JHEPreTHYecKoMy  MeTaboiau3My
IPOKapHUOT.

Pe3ynbrarel 00ydeHHs] 1O JUCIHUILIMHE JTOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOM U CaMOCTOSATENbHOW paboThl OOydYaloOImUXCsl B COOTBETCTBHH C
YTBEPKICHHBIM YY€OHBIM TIITAHOM.

Nuaukatopbl  TOCTHKEHUST KOMIIETEHUHUA  CUUTAIOTCA
JTIOCTH>KCHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUYCHUSI.

c(OPMHUPOBAHHBIMUA ~ TIPU

2. CTpyKTYypa U cofepKaHue JUCHUILIHHBI

2.1 PacnipegesieHne TPyA0EMKOCTH JUCHHUILINHBI 110 BHAaM pador

OO6mast TpyI0EMKOCTh TUCIMIUIMHBI COCTaBIsIeT 3 3aveTHble enuHuibl (108 gacoB), ux
pacnpeneleHre o BuiaM padoT MpeICTaBICHO B TabIuUIe



Buapt pador Bcero dopma o0yyeHust
4acoB OYHO- 3a04yHas
oHHa 3a04Hast
2 X X X
ceMecTp ceMecTp ceMecTp Kypc
(gacsr) (gacsr) (gackl) (gacsr)

KonTakTHas pa6oTa, B TOM 4ncie:
AyauTOpHBIE 3aHATHS (BCero):
3aHATHS JIEKIIMOHHOI'O TUIIA 12 12
J1a00paTOpHBIE 3aHSATHS 12 12
NpaKTHYECKUE 3aHSATHS
CEMUHAPCKHE 3aHATHS
WMnas koHTakTHast padoTa:
KonTposbs camocTosiTensHON paboTh
(KCP)
[Ipomexytounas arrecraums (MKP) 0,3 0,3
CamocTosTeabHasi padoTa, B TOM
01 (% (H
Pegepar/acce (moaroroska) 10 10
CamocTosITeIbHOE  HM3YyY€HHE Ppa3zelioB,
CaMOTIOJrOTOBKA (mpopaboTtka u
MOBTOPEHHE JICKIMOHHOTO Martepuana | 18 13
Marepuaga  y4eOHHKOB W y4eOHBIX
MoCcOOMi, MOATOTOBKA K J1abOpaTOpHBIM
3aHSATHAM, KOJUIOKBHYMaM H T.J.)
BoinosnHeHue HMHAUMBUAYANIbHBIX 3aJaHUI 10 10
(OATOTOBKA COOOIICHHI, TPE3CHTALINH )
IToAroTOBKA K TEKYLIEMY KOHTPOJIIO 10 10
KonTpoas:
IToaroToBkKa K 3K3aMeHy 35,7 35,7
Oobmas yac. 108 108
TPY10EMKOCTh B TOM YHCJIe

KOHTAKTHAS 24,3 24,3

padoTa

3a4. e/l 3 3

2.2 Conepxxanue Q¥ CHUNTHHBI
Pacripenenenne BugoB y4eOHOI pabOTHI M X TPYIOEMKOCTH I10 Pa3JiesiaM JHCIUIIIHHEL
Paznenbl (TeMbl) AMCUMIUIMHBL, H3y4yaeMble B 2 cemectpe (1 kypce) (ouHast popma oOyueHus)

KoanuectBo yacos
Breayaut
Ne HammenoBanwne paznaenos (Tem) AymaropHas opHya;{
Bcero pabora
pabota
JI 113 JIP CPC
1. OO01mpe NOHATHS YHEPTreTHIECKOro MeTa00IM3Ma MPOKAPHOT 14 2 2 10
7 Cyo6ctpaTtHoe (hochopriarpoBaHe KaK CIIOCOO IMOTyICHUS 14 ) ) 10
SHEpIHH.
3. BposkeHus1, ocyliecTBIsieMbIe TPOKAPUOTAMH. 14 2 2 10
4. OxucnutenbHoe GochoprupoBaHue. 9 2 2 5
5 dotodochoprmpoBanre. XeMOCHHTE3 KaK YaCTHBIA CiTydai 9 ) ) 5
) OKHUCJIHTEIhHOTO (hochopumpoBaHusl.
6. MeTtoandeckue MoIX0Abl K HCCIIEAOBAHIIO KaTabomm3Ma 12 ) ) 3
TIPOKApPHOT.
UTOI O no pazdenam Oucyuniumsl 72 12 12 48
KoHnTpoas camocTosrensHoi padboTsl (KCP)
ITpomexxyTounas arrectarst (MKP) 0,3
IToaroToBka K 3K3aMeHy 35,7
OO61mas TpyJ0eMKOCTh IO JUCITUILINHE 108

[Mpumeuanue: JI — nexuun, 113 — npaktudeckue 3ansaTus / cemunapsl, JIP — maGopaTtopHble
sarsTusi, CPC — camocrositenpHas paboTta CTyieHTa



2.3 Conepxxanue pa3aesioB (TeM) IMCUMILTAHbBI
2.3.1 3ausaTHA JeKIIHOHHOI'0 THIIA

HaumenoBanue pazaena
(Temsr)

Coneprxanue pasjena (TeMbl)

dopma
TEKyILero
KOHTPOJIS

OO61mye NoHATHS
JHEPreTU4eCcKOro
MeTaboIM3Ma MPOKaAPHOT

[TonsTne karabomuaMa M €ro pojib B MeTaboym3Me OakTepHH.
lumponu3  CIOKHBIX ~ CyOCTpaToB  Kak  HadaJdbHBIA  JTall
karabonmsma. ['unponuTudeckre GepMeHTH OaKTepHii Kak OCHOBA
KaTaboJINIeCcKOTo MOTEHIIAAaIa MIPOKAPHOT. CyOcTparsl,
MeTaboNMM3upyeMble  MUKpoopraHusMamu.  Karabommyeckwuii
MOTCHIMAT MPOKAPHOT (IPUMEPHI, B3aUMOCBS3b CO CBOWCTBAMH
OakTepuii). DHepreTudecKid MeTadonm3M npokapuor. OCHOBHBIC
moHATUS U myTH. CrocoObl HAKOIUICHUS U COXPAaHCHHS YHEPTHH
Ha MOJICKYJIIDHOM YypPOBHE: MaKpOJIPTHYECKHE COCJINHEHMUS.
Teopus Murtuemna: (GopMUpOBaHHE TPOTOHHBIX TPAJUCHTOB Ha
OMOJIOTHYeCKNX MeMOpaHaxX Kak crioco0 TpaHcopMaIiy SHEPTHH.
dochopunmpoBanme AJlD KaK KITIOUEBOM MOMEHT
JHEPreTHIecKoro Metabonm3ma. Buabl dochopunmnpoBanusl.

v

CybctpaTHoe
(hochopunmpoBaHme KaK
C10co0 TOTydeHust
SHEPTUH.

[Tonsitne cybcTpaTHOTO (dhochopunupoBaHus. Cucrema
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ IPEOOPAa30BaHMI  BHYTPH
MOJIEKyJIBI cyOcTpara. OOmas AWHAMHKA CTaHAAPTHOW SHEPTUU
peakuuii o0pa3oBaHMs WMHTEPMEIUATOB Ha NpPUMEpE IJIMKOJIM3a.
Poms  1,3-mudocdornuuepata  u  docdoeHonnupyBara B
obpazoBanun ~ AT®.  Pa3HooOpaswe  HauyaJbHBIX  IyTeH
pacuieruieHust yriaeBonoB. [nukonus. Beixon sHeprum B dopme
AT®. Ilenro3odochaTHbii MyTh paclIeIUICHHs YTIIEBOAOB. Poib.
Beixon sneprum. ITyte DurHepa-/lynopoBa kak crenuduueckuii
HavdalbHBIA IyThb PAa3I0XKEHHS YIICBOAOB y  IPOKApHOT.
Ocobennoctu. Posib B MeTabonm3me. XapakrepHble BO30YIUTEIH.

Bpoxenus,
OCYIIECTBIISIEMBIE
POKapHuOTaMH.

[TonsTne o OpoxkeHwsx. Buabl OpoxxeHHH, XapaKTepHbIE
Bo30OyuTenu. 'oMmodepMeHTaTHBHOE MOJOYHOKHCIIOE OpOKEeHHE.
XummsM, Bo30ynuTenu. I'eTepoepMeHTaTHBHOE MOJOYHOKHCIIOE
Opo’keHHe. Xumusm, — Bo3Oymutenn.  [IponmnoHOBOKHCIIOE
Opo’kKeHHE — XHMH3M, POJb (OPMHUPOBAHUS TPEXYIJIEPOTHOTO
aKuenTopa, BO30yIUTENH, UCTONB30BaHue. MaciussHOKHCIO0e
OpokeHHe - XUMH3M, 3HAYCHUC o0pa3oBaHUs
YETHIPEXYTICPOTHOTO AKIENTOPa, BO30OYIWTENM, WX 3HAYCHUC.
AneroOyTunoBoe OpoKeHHE — XHMH3M, poJib 00pa3oBaHUs
HECKOJbKUX KOHCUHBIX MPOIYKTOB, BO3OYAUTEIH, MNPAKTHUCCKOEC
ncrnoiib3oBanue. J[BydasHoCcTh OpoxeHHid. bruomornaeckuii cMbICIT
pazHOOOpa3usl KOHEYHBIX MPOAYKTOB. CHUpTOBOE OpOKEHUE.
XumusMm. Bo3Oyaurenm.

OKHCIUTENBHOE
(hochopunpoBanue.

DNEeKTPOHTPAHCTIOPTHOEPOCHOPHINPOBAHHE. TTpuHIUTIBI
OCYIIECTBJICHUS, CBSI3b C XEMOOCMOTHYECKOU Teopueit Mutuensa.
OxucnutenbHoe GocoprmmpoBanune u GorodochoprinpoBanue.
Pone popmupoBanus memOpaHHOTO Tpaauwenrta. llemb mepeHoca
JJMEKTPOHOB y Oakrepmii. OOmee CTpoeHHE, OCOOCHHOCTH.
CpaBHUTENIbHAs SHEpreTudeckast 3PPeKTUBHOCTH CyOCTPaTHOTO U
okucnuTenbHoro  gocdopunuposannii. MemOpaHbl  OakTepHid:
CTPYKTYpHasi, MOJICKYJSIpHAs OpTraHU3allys, XUMUYCCKUN COCTaB,
¢ynkiuy, ¢usnonoruueckue ocodbeHHoctu. llems mnepenoca
9JIeKTpOHOB. Pa3zHooOpa3ue KOHEUHBIX aKLENTOPOB Yy OakTepuil.
OxucnutenbHoe  GochopminpoBanne. AHa’poOHOE JbIXaHWE
npokapuoT. Hutpar- u cynbdarpeaykius. Vcrnonb3oBaHre WHBIX
aKIENTOPOB JIEKTPOHOB MPU aHAIPOOHOM JIBIXaHHUH.

dotodochoprnpoBaHue.
XeMOCUHTE3 KaK YaCTHBIN
CiIy4ail OKUCIUTEIBHOTO
hochopunmpoBaHus.

®dorocunTeTnyeckoe  pochopumuposanue. Poms  oOpaTtHOTO
mepeHoca 3JIEKTPOHOB. [lypmypHbIe MeMOpaHBI
¢dboTocuHTEe3UpytomuX apxel. OKCHITeHHBIH W aHOKCUTCHHBIH
¢dotocunTes. [IpeacraBurenu. [lyprypHble CepHbIE W HECEpHBIE,
3eleHble  (OTOCHMHTE3Wpyomme  Oaktepuu.  Pa3sHooOpasue
HCTOYHMKOB OJICKTPOHOB JUUIsl HEHMKIMYECKOTO TPAaHCIOPTa




HaumenoBanue pazaeia

dopma

Ne (Temb) Coneprkanue pazjena (Tembl) TEKYILEro
KOHTPOJIS
JIEKTPOHOB TIpH OakrepuassHOM (otocuHTese. Vcrnonb3oBanue
MIPOKAPHOTAMHU HEOPTaHUYCCKUX BEICCTB B KAYECTBE MCTOUHUKOB
9JIEKTPOHOB M 3Hepruu. Poiib ME30COM B INPOCTPaHCTBEHHOM
pacnoyiokeHIH (HPSPMEHTHOTO ammapaTa XeMOJIUTOABTOTPO(OB.

6. |Meromuueckue moaxoasl |(MCroab30BaHUE JIICKTUBHBIX U OOOTaTHTENBHBIX Cpel I y
K HCCIICIOBAaHHIO BBIIBIICHUSI ~ TPymm  OakTepwil,  pasziuyaromuxcs  THIIOM
KaTtaboJu3Ma MpPOKapuoT. (Merabonm3ma. MccnemoBaHne KaTaOONMUECKOH  aKTHBHOCTH

MHKpPOOPTaHN3MOB 4Yepe3 BBISBICHHE OCOOEHHOCTEH (eHOTHIIA.
OrneHka KaTa0OIMYECKOro MOTEHNHANa IMITaMMa MOJEKYISIPHO-
TCHETHYECKUMHI METOJaMH: BBISBIICHHE T'CHOB OWOIeTrpataIiiu
Pa3NIUYHBIMH MeToAaMHu. MyJbTHCYOCTpaTHOE TECTHPOBAHHE Kak
9KCIPECC-OIICHKA KaTa00JIMYeCKO aKTUBHOCTH M30JIATA.

VYernsiit onpoc (Y)

2.3.2 3aHATHS CEMHHAPCKOro THNA (J1abopaTopHbIe padoThI)

o HaumenoBanue pasnena TemaTiKa saHsTHIl/paboT dopma TeKymiero
(Temer) KOHTPOJIA

1. |OO6mmme moHITH OOmmue TOHATHSA, TMPONMECCHl W METOAMKH  H3YYCHHS Vv,P
SHEPreTUIECKOTO HaJaJIbHBIX 3TaroB 9HEPTEeTUYECKOTO MeTaboam3mMa
MeTaboaM3Ma MPOKAPHOT |TIPOKAPHUOT. Cy0cTparhl, METa0O0IH3UPYEMBIC

MHKPOOPTaHU3MaMH.

2. |CybcrpaTHoe Cy0ctparHoe dochopuimpoBanue. PaznooOpasue HawaibHBIX V,P
(dbochopunrpoBaHue Kak |MyTel pacineruieHust yriieBonoB. [nukonus. [lyte DHTHEpa-

CIOCO0 HOTyYeHHUs JynopoBa kak crieliuUUeCKUil Ha4aIbHBIA yTh PA3JI0KEHUS
SHEPIHH. YIJICBOAOB Y IPOKApUOT. XapaKTepHbIC BO30YIUTEIIH.

3. |bpoxeHus, W3yuyenne OpoXeHMi, OCYIIECTBISIEMBIX MUKPOOPTaHU3MaMHU: V,P
OCYIIECTBIISIEMbIE TUTBL OpPOXKCHHM, NPOIYKTHI, BO30yauTenu.buomornueckuit
IPOKapHOTaMH. CMBICH Pa3sHOO0pa3ws KOHEYHBIX TPOIAYKTOB.

4. |OkuciuTenpHOES CpaBHeHne OKHCJIUTEILHOTO u cyOCcTpaTHOTO Vv,P
(hochopunpoBanue. dbochopunupoBanus. OOpazoBaHne OMOMACCHI Kak (DYHKIIHS

s¢exTBHOCTH  Kartabomm3ma. MeMOpaHbl  OaKTEpHIid:
CTPYKTYpHasi, MOJICKYJIIpHAS OpraHW3alus, XHUMHYICCKHUA
cocTaB, pyHKIINH, HU3NOJIOTHIECKAE OCOOCHHOCTH.

5. |®PorodochopunmupoBanue. DoTodochopunpoBanne u xeMOcHHTE3. [IpeacraBuTeny. Vv,P
XeMOoCHHTEe3 KaK YacTHBIN |Pa3H000pa3ue MCTOYHUKOB 3JICKTPOHOB JIISl HEIUKIHMYECKOTO
CiTydail OKUCIIUTEIILHOTO |TPAHCIIOPTA AIEKTPOHOB MPH OaKTEPHaTbHOM (POTOCHHTE3E.
¢dochopunrpoBaHusl.

6. |Meroauueckue noaxoasl |HccnenoBanue KaTabOoJuIeCKOM aKTUBHOCTH V,P
K UCCIICIOBAHHIO MHUKPOOPraHM3MOB  4Yepe3  BBIABIGHHE  OCOOEHHOCTEH
KaTaboJM3Ma MPOKApUOT. |(PpeHoTHMna. crnoapb30BaHUE 3JICKTHBHBIX W O00OTaTHTEIBHBIX

cpel JUIs BBISBJICHUSI TPYMI OaKTCPHid, pPa3IHYarOIIUXCS
THUTIOM MeTa00IH3Ma.
Yerneiit onpoc (Y), nanucanue pedepara (P).
[Ipy wW3yYyeHUM  OUCHUIUIMHBI MOTYT TIPUMEHSTCS  DIIEKTPOHHOE  OOyuYeHHeE,

JTMCTaHIIMOHHBIE 00pa3oBaTeIbHbIe TEXHOIOTHHU B cooTBeTcTBHHU ¢ DI'OC BO.

2.3.3 IlpumepHasi TeMaTHKA KyPCOBbIX Pa0doT (MP0EKTOB)
KypcoBble paboTsl HE TPETyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJI1 CAMOCTOATEIbHOH padoThl
00y4arouMuXCcH M0 JUCUMILIIMHE (MOTYJII0)

[Tepedenb yaeOHO-METOIUMIECKOTO 00ECTICYSHHSI TUCITUTUTHHBI TI0

Ne Bun CPC BBITIOJTHEHUIO CAMOCTOSITEILHON pabOThI
1 |Hamucanue pedepaTon Meronndyeckue peKOMEHIAINH 10 OPTaHNU3AINN CaMOCTOSTEIBHON paOOThI
CTYICHTOB Kaeapbl FTeHeTHKN, MUKPOOHOIOTHN 1 OMOXUMUH, yTBEP KICHHBIC
kadenpoii mpotokoa Ne 07 ot 18.02.2021 r
2 |[ToarotoBka Meronndyeckue peKOMEHIAINH 10 OPTaHNU3aINH CaMOCTOSTEIBHON paOOThI




MYJIbTUMEANHHBIX CTY/ICHTOB Ka(epbl FeHETHKN, MUKPOOHOJIOTUH U OMOXUMHH, YTBEPKICHHbIC
npe3eHTauui kagenpoii nporokos Ne 07 or 18.02.2021 r
3 |CamonoaroroBka Meroauyeckue PeKOMEHIALMK 110 OpraHU3alud CaMOCTOSATENIbHOM paboThI
CTY/IEHTOB KaeaApbl TeHETUKH, MUKPOOHOJIOTHN ¥ OMOXUMHMH, YTBEPIKICHHbIE
kagenpoii nporokos Ne 07 or 18.02.2021 r

Y4yeOHO-METOANYECKHUE MaTepuajbl I CAaMOCTOATEIBLHON pabOThl O0YYalOMUXCS W3
YKCJla MHBAJIKUJIOB U JIUL C OTPAaHUUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasistores
B (hopMax, aJanTHPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIUH:

JUis U1 ¢ HapYIICHUSIME 3PCHUS:

—B TMEYaTHOUW (popMe yBEITUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B Ie4aTHoi (hopme Ha s3bike bpaitns.

Jlnia U1 ¢ HapyIIeHUsIMH CIyXa!

— B I1e4aTHOM (opme,

— B popMe IIEKTPOHHOTO TOKYMEHTA.

Jist IvI1 ¢ HapyIIeHUSIMA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B TIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJOTMH, NMPHMeHsieMble NMPH OCBOCHUH THCHHMIJIHHBI
(Mmoxys)

[Ipu peanmzaruu ydeOHON pabOTHI MO OCBOCHUIO Kypca « DHEPIeTHUYECKUN METa00JIn3M
MIPOKAPUOTY» UCIIOIB3YIOTCS COBPEMEHHBIE 00Pa30BaTeIbHBIC TEXHOIOTHH:

—HGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH;

—TPOEKTHBIE METOJIbI O0YUYCHHS;

—HCCJIEI0BATEbCKUE METOBI B 00YUEHUH;

—1npoOieMHoe 00yueHue

Jlis i1l ¢ OTpaHWYCHHBIMU BO3MOXHOCTSMHU 30POBbSI TIPEIyCMOTPEHA OpraHU3aIUs
KOHCYJIBTAITMH C MCIIOJIb30BAHMEM DJICKTPOHHON TOYTHI.

Cemectp Bun Hcnonp3yeMbie MHTEPAKTUBHBIC 00pa30BaTEeIIbHBIC TCXHOIOTUU Kon-Bo
3aHATHS 4acoB
(JL, JIP, I13)
2 JIP PaboTta B MajbIX rpyImax ¢ Heibio 0OCYKICHHS OTBETOB Ha MPEIJIOKESHHBIC IS 8

CaMOCTOSATENIFHONW PaOOTHI BOTIPOCHI IO TEMATHKE 3aHITHS.

KonTtpomupyemsie mpernogaBaTeneM JUCKYCCHH IO TeMaM:
- M3yuenue OposkeHHH, OCYIIECTBISIEMBIX MUKPOOPTaHU3MaMH: THIIBI
OpOXKEeHUH, TPOAYKThI, BO30YyauTesn. bruosornueckuii cMbici pasHooOpasus
KOHEUYHBIX MMPOAYKTOB. VICTIONb30BaHNE AIIEKTUBHBIX U O0OTaTUTENFHBIX CPell
JUTS BBISIBIICHUS TPYTIT OaKTEePHi, pa3IMYaromnXcs THIIOM MeTaboin3Ma.

Uroro: 8

4. OueHouyHble cpeAcTBA UIA TeKYLIero KOHTPOJS YyCIeBaeMOCTH U
NMPOMEKYTOYHOM aTTeCcTAlUMN

OneHouHbIC CpeACTBa IMpEIHA3HAYEHBI /I KOHTPOJS M OIEHKH 00pa30oBaTeNIbHBIX
JTOCTMDKCHUH 00yYaroIIMXCsl, OCBOMBIIUX MPOTPAMMYy yUe€OHOH NUCIUIUIMHBI « IHEPTETHUUSCKHI
METa00IM3M POKAPUOTY.

OrneHOYHBIE CpeICTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUasbl ISl IPOBEACHUS TeKYIero
KOHTPOJISA B ¢GopMe 3alIuThl MPAKTHYECKOW pabOTHI, YCTHOrO ompoca, pedepara, AOKIaaa-



Mpe3eHTAlMK M0 MPOOJIEMHBIM BOIIpOcaM, U MPOMEKYTOUYHOI aTTecTalMu B GopMe BOIPOCOB
K 9K3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEICTB JAJIsl TeKYlIeil U MPOMEKYTOYHOM aTTeCTAlluN

HaumenoBanue OLICHOYHOTI'O CpEeACTBA

Ne Kon n HaumeHoBaHue
PesynbraTel 00y4yeHus . [IpomexyTouHas
n/n MHJIIKaTopa Texywmuii KOHTPOJIb
aTTecTalys
HIIK-1.1. 3HaeT OCHOBEI 3HaeT (yHIaMEHTaJIbHbIC IIpaxTuyeckas Bonpocs! Ha
(yHIaMEeHTaIbHBIX U pa3iuuus MexAy pabora NeNel,6; JK3aMCHE
1 NPUKJIAIHBIX Pa3JIENoB SHEpPreTUUECKUMHU MIPOLeccaMu B pedepar; noxnan- 1-9
Ononoruyeckux u NIPUCYTCTBUH U OTCYTCTBHU npe3eHTanus
SKOJIOTUYECKUX KOHEUYHOI'0 aKIenTopa
JVCIHIUINH.
HIIK-1.2. YmeeT 3HaET MOJEKyJsipHble  OCHOBHI | [IpakTHueckas Bomnpocsr Ha
IJIAHUPOBATh U MIPEBPAIIEHUS] DHEPTUU B KUBBIX | pabota NeNo2-5; 9K3aMEHE
MIPOBOUTH MEPOTIPUSATHUS cucTemMax IS TUTaHMpoOBaHUS | pedepart; moxman- 10-18
0 3KOJIOTHYECKOMY MEpOIPUATHH TI0 SKOJIOTHYECKOMY | MPE3EHTAIHA
MOHHUTOPHHTY U OXpaHe MOHHUTOPHHTY B MPHUPOJE; YMEET
HPUPOJIBI TOTOBHUTH 3JICKTUBHBIC CPEABI IS
BBIJICTICHUS ¢oro- u
5 XEMOCHHTE3UPYIOINX OaKTepuii,
reTepoTpoPHBIX  OakTepuii B
paMkax MEpPOIPUATUH 1o
9KOJIOTHUECKOMY MOHUTOPUHTY;
BIaZiceT HaBBIKAMH pabOTBI C
MPOIYKTaMH 9HEPTETHIECKOTO
Merabonm3mMa  OakTepuid  JUIs
OLIEHKH 9KOJIOTHIECKOTO
COCTOSTHHSL TIPUPOJIBI.
WIIK-1.3. Bnageer 3HaeT cojepkaHue coBpeMeHHbIX | [IpakTHueckas Bomnpocsr Ha
COBPEMEHHBIMH nH(POPMANMOHHBIX pecypcoB 10 | pabora NeNel-2, 6; dK3aMeHe
MH(OPMaMOHHBIMU OCHOBHBIM IyTSM OMOXMMHYECKUX | pedepar; ToKia- 19-27
pecypcamu IpeBpallleHN  HHEPreTHUECKUX | Mpe3eHTalus
OMOJIOrMYECKOTO cyOCTpaToB MPOKAPHOTaAMH; YMEET
3KOJIOTUYECKOTO NPEABUACTH Ppe3yJIbTaThl
COJIepXKaHus, U KyJIbTHBUPOBAHUS
3 UCIIOJIB30BaTh UX B MHUKpPOOPTaHH3MOB ULt
npodecCHOHANEHON HCTIONI30BAHUSA B
JeATEIILHOCTH. npodeccruoHaIbHOM
JIeSITENIbHOCTH; BIIaJeeT
METOIUKAMHU TIONCKa
COBPEMEHHBIX HMH()OPMAIMOHHBIX
pecypcoB o TeMaTHUKe
SHEPreTUYecKoro  meraboimu3Ma
IPOKAPHOT.
HUIIK-1.4. Ymeer 3HaeT aJIrOPUTM anHanmusa | [IpakTuueckas Bonpocs! Ha
aHAJIU3UPOBATh pe3yabTaThl Hay4HBIX | pabota NeNel, 6; JK3aMCHE
pe3yNbTaThl HAyYHbIX 9KCIEPUMEHTOB B obnactu | pedepar; 1oKIa- 28-37
SKCHEPUMEHTOB U SHEPreTUYecKoro  Meraboiu3Ma; | Mpe3eHTalus
MPEACTABIATh UX B (JOPME | yMEET TPEICTaBIATh BBIBOABI O
MyOIMKanui B MOJIEKYJIIPHBIX OCHOBax
pELEH3UPYEMbIX HAYYHBIX | MPEBPAICHHUS SHEPTHH B JKHBBIX
M3IaHUSAX, TPOBOIUTH cucTeMax (cyberpatHoe,
4 JMCKYCCHH Ha HAYYHBIX OKHCIIUTEIIHHOE u

MEPOTIPUATHSX.

dhoTodochopunpoBanue,

XeMOCHHTE3) U pe3yIbTaThl
9KCIEPUMEHTOB B ¢dopme
nyOonuKanuii B peLeH3HPYeMbIX
HAyYHBIX  W3JaHUAX;  BJaJeer
MOHATHHHOM 0a30i1 0 MpoBeneHUN
JICKYCCUH Ha HAaY9HBIX
MEpONPHUATHSAX OTHOCHTEJBHO




HaumenoBanue OLICHOYHOTI'0 CpEeACTBA

Ne Konx n nanmeHnoBanue
PesynbraTel 00yueHus

N IIpomexxyTounas
n/n MHJIIKaTOpa Texymuii KOHTPOJIb

aTTccTauus

pe3yJIbTaTOB HKCHEPUMEHTOB IO
SHEPreTUYECKOMY  METaboNIu3My
IPOKAPUOT.

TunoBble KOHTPOJIbHBbIE 33/IaHUSI WJIM HHbIE MaTepHaJbl, HeOOXOAUMBbIE [JIfl
OLlEHKHU 3HAHMH, YMEHUii, HABBIKOB M (MJIM) ONbITA [€ATEIbLHOCTH, XapaKTePU3YHIIHX
3Tanbl (POPMHPOBAHHUSI KOMIIETCHIIHII B Ipolecce 0CBOeHHUsI 00pa30BaTeIbHON NMPOrpaMMbl

Tembl pedhepaToB u JOKITAIOB-TIPE3CHTALIHIN:

JeixarenpHas 1enb a’dpoOHbIX OakTepuii. CTpoeHUWE, JIOKaIM3alus, MEXaHW3M JICHCTBHUS.
OTnnuus 0T 3yKapuOTHYECKOH bIXaTENbHON LEMH.

CnocoObl  HakoIUICHHST (7EM0) DSHEPruu y TMPOKaApUOT (TpaHCMEeMOpaHHBINM MOTEHIMA,
aKTUBUPOBAHHbIE COCIUHEHHUs, OOpasylomuecs MNpu cyocTpatHOM (ocodopHInpOBaHUH,
HAJIH, AT® wu gp.). 3amacHple TUTaTelIbHBIC BEIIECTBA y OakTepWii M CIOCOOBI HX
WCIIOJIB30BAHUS JIJIsl IOJTyYEHHS SHEPTUU.

[TomrydyeHue mpokaproTaMHu SHEpPruu mnpu xemocuurese. IIpucrnocoGneHus K UCHOIb30BaHUIO
HEOPraHUYECKUX JIOHOPOB.

Hctopusi OTKpBITUS XEMOCHHTE3a Yy MpoKapuoT. Pa3BuTue KOHILENMIMUM MEXaHU3MOB
XEMOJIUTOABTOTPO(HUH.

AHa’poOHOE JbIXaHHe Yy TMpokapuoT. JlpIxareiabHash LENb MNPOKAPHUOT, CIOCOOHBIX K
aHadpPOOHOMY JIBIXaHHIO.

DOTOCUHTETHYECKUM anmapaT y npokapuoT. [IurmenTsl. @yHKIIMOHATIBHBIE CTPYKTYPHI.
bakrepuanbHbIil AQHOKCHUI'€HHBII ¢dorocunTes. Buopaznoobpazue
AQHOKCUTE€HHBIX(DOTOCHHTETUKOB. JIOHOPBI  AJIEKTPOHOB. BepTtukansHoe pacnpenenenue
(OTOCUHTETHKOB B BOJJOEMaX.

Oxkcurensbli  ¢oTocuHTe3 nHaHoOakTepuil. dorocucrembl. CxoacTBa ©  OTIWYUSA  OT
¢dorocuHTE3a 3YKApUOT (BBICIIUX PaCTEHU).

CyOctpatHoe ¢ochopunupoBaHue Kak HanbOoiee MPUMUTHUBHBINA CIIOCOO MOMYyYECHHs] YHEPTUU
rereporpodamu.

OBOJNIONUS CIMOCOOOB MOMYYEHHS] 3HEPrHH. DHIOCUMOMOTHYECKAs TEOpHsl MPOUCXOKICHUS
MUTOXOHJIPUI U XJIOPOILIACTOB.

3a4eTHO-3K3aMeHAIlHOHHBbIe MaTepHAaJIbI 1JIsl IPOMEKYTOYHOM aTTecTalluu
(3K3aMeH/3a4€T)
[lepeueHp BOIpoOCOB ISl MPOMEKYTOYHON aTTeCTaluu (3K3aMeH):
1. TlonsTne karabonm3Ma U €ro pojib B MeTab0IM3Me OaKTepHUid.
2. T'uzpponus cloXHBIX CyOCTpaTOB Kak HadajbHbBIM 3Tam karabonu3ma. ['mapomuTuyeckue
dbepMeHTHI 0aKTepHil KaKk OCHOBA KaTa0OJIMUECKOT0 MOTEHIIMAJa TPOKAPHOT.
3. Cy0crpatsl, MeTabOIM3UpyEeMble MUKpOOprannu3MaMu. Karabonnueckuii moTeHuan

NPOKapUoT (IIpUMEPHI, B3aUMOCBA3b CO CBOMICTBAMU OaKTEpHii).

4. DnHepreTudeckuil MeTaboIM3M MPOKAPHOT. OCHOBHBIEC TOHATHUS U MTyTH.

5. CnocoObl HakOIUIEHHs] M  COXPAaHEHHMs DSHEPrUM Ha  MOJEKYJSIPHOM  YpOBHE:
MaKpOIPTUUECKUE COETUHEHUS.

6. Teopus Mutdenna: GpopMUpOBaHUE MPOTOHHBIX I'PAJIUEHTOB HA OMOJIOTHYECKUX MEMOpaHax
KakK croco0 TpaHcopMaluu SHEpPrum.

7. ®ochopunupoBanue AJID kak KIFOUEBOW MOMEHT SHEPTeTHUECKOro Meradonn3ma. Buapl
dochopunupoBanus.

8. Ilonsatue cyOGcTpaTHOro ocopunuponanus. Cucrema OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
npeoOpa3oBaHuil BHYTPU MOJIEKYJIBI CyOcTpaTa.




9. OOmas nuHaAMHUKAa CTaHAAPTHOW DJHEPTrUU peakiuii oO0pa30BaHUs HWHTEPMEIUATOB Ha
npumepe Taukonuza. Pome 1,3-mudocdormunepara u ¢ochoenonnupysara B 00pazoBaHUU
ATO.

10. Pa3HooOpa3ue HayanbHBIX MyTEH pacuieryieHus yrieBoaoB. I'nmukonu3. Beixoa sHepruu B
dbopme ATD.

11. Iento3zodochatHbiii myTh pacuienyieHus yriaeroaos. Pois. Beixoa sHepruu.

12. Ilyte DHTHEpa-/lynopoBa kak crenuduueckuii Ha4adbHBIH TyTh Pa3JIOKEHUS YTIECBOJOB Y
npokapuot. OcobenHoctu. Ponb B MeTabonmm3me. XapakTepHbIE BO3OYIUTEIH.

13. Tlonsitue o OpokeHusX. Buapl OpoxeHui, XapakTepHbIe BO30YIUTEIH.

14. T'omodepMeHTaTHBHOE MOJIOYHOKHUCIIOE OpoKeHHe. XUMU3M, BO30YAUTEIH.

15. T'erepodepMeHTaTHBHOE MOJIOYHOKHCIIOE OPOKEHHUE. XUMH3M, BO3OYAUTEIIN.

16. IIponuoHoBOKHCIOE OpOXKEHHE — XUMH3M, pOJb (OPMHPOBAHUS TPEXYIIEPOIHOTO
akI1enTopa, BO30yIUTENH, UCIIOIb30BAHUE.

17. MacnsHokucioe OpoXeHHe— XUMH3M, 3Ha4eHHE OOpa30BaHMs YEThIPEXyTIepPOTHOTO
aKkIenTopa, BO30yIUTeNH, UX 3HaYCHHE.

18. AuneroOyTmiioBoe OpoKeHHE— XUMH3M, pOJIb O0pa30BaHMS HECKOJIBKUX KOHEYHBIX
MPOJYKTOB, BO30YIUTENHN, IPAKTUYECKOE UCIIOJIb30BAHHUE.

19. IBydaznocts Opoxxkenuil. buomoruueckuii cMbICT pa3HOOOpa3Hs KOHEYHBIX TPOAYKTOB.

20. CnuprtoBoe Opoxenue. XumusMm. Bo30yaurenu.

21. DnektpoHTpaHcnoptHoe QochopunupoBanue. IIpUHIUNIBI OCYIIECTBICHUS, CBS3b C
XEMOOCMOTHYECKOHN Teoprelt Muruerna.

22. OkucnurenbHoe (ocopunupoBanue u QorodochopunupoBanue. Poiab (hopmupoBanus
MEMOpPaHHOTO TpaJreHTA.

23. llens mepeHoca AIEKTPOHOB y OakTepuii. O0Iiee cTpoeHue, 0COOEHHOCTH.

24. CpaBHuTenbHas 2JHepreTudeckas dS(PPEKTUBHOCTh CYOCTPaTHOTO H  OKHCIHMTEIBHOTO
dochopunupoBanuii.

25. MeMOpaHnbl OakTepHii: CTPYKTypHas, MOJICKYJSpHash OpraHHU3aIvs, XUMHUYECKUA COCTaB,
byHKIMH, PU3HOTOTHYECKHE OCOOCHHOCTH.

26. llenp mepeHoca 371eKTpoHOB. Pa3HOOOpa3ue KOHEYHBIX aKIIEITOPOB Y OaKTepHUid.

27. OkucnurenabHoe GpochopumpoBaHUe.

28. AHadpoOHOe npixaHue mnpokapuoT. Hurpar- m cynbdarpenykums. Vcrnonp3oBaHHEe WHBIX
aKIENTOPOB JEKTPOHOB MPU aHAIPOOHOM JIBIXaHUU.

29. ®otocunTeTHueckoe pochopunrpoBanue. Poas oOpaTHOTO IEpEeHOCA AIEKTPOHOB.

30. Iypmnypnble MeMOpaHbl (POTOCUHTE3UPYIOMIUX apXeil.

31. OkcureHHbpld W aHOKCUTeHHBIM (QorocuuTe3. IlpencraBurenu. IlypmypHbie cepHble U
HECepHbIE, 3eJIeHbIe (POTOCHHTE3UpYIoIIne OaKTepru.

32. Pa3HoOOpa3ue MCTOYHUKOB AJIECKTPOHOB JIJISI HEIUKINYECKOTO TPAHCIIOPTA 3JECKTPOHOB MPHU
OakTepraTbHOM (POTOCHHTE3E.

33. Hcnosnb3oBaHuE MPOKAPHUOTAMU HEOPraHUYECKHMX BEIIECTB B KAadeCTBE MCTOYHHUKOB
AJIEKTPOHOB M HHEpruu. Poib Me30cOM B MPOCTPAHCTBEHHOM pACIIONIOKEHUH (PEPMEHTHOTO
anmapara XeMOJIUTOaBTOTPO(OB.

34. Vcnonp3oBaHUE SJIEKTUBHBIX M OOOTAaTUTENBHBIX CPEA JJs BBIABICHHS TPYNI OaKTepHid,
Pa3IUYAIOIIKXCS TUTIOM MeTaboIn3Ma.

35. HccnenoBanue karaboIMYecKol akTHBHOCTH MUKPOOPTaHU3MOB Uepe3 BHIIBICHUE

ocobeHHocTel (heHoTuna.

36. Ouenka kaTaboONIMYECKOT0 MOTEHIMAIa ITaMMa MOJIEKYJISIPHO-T€HETUYECKUMH METOIaMu:
BBISIBJICHHE T€HOB OMOJErpaaliui pa3InuyHbIMU METOIaMHU.

37. MynbTHCYOCTpaTHOE TECTUPOBAHHE KaK SKCIPECC-OIeHKAa KaTaOOIMYeCKOW aKTUBHOCTH
U30JISITA.



Kputepun oneHuBaHusi pe3yJbTATOB 00yYeHUs

Ouenka Kputepun orieHuBaHus 10 SK3aMEHY
Bhicokuil OLEHKY ~«OTIMYHO»  3aCIyKHBACT CTYJICHT, OCBOUBIIUN 3HAHUS,
YPOBEH «5% YMEHU, KOMIETEHLMH M TEOPETHMECKHH MaTepual 6e3 mpoOeIos;
(oTmuro) BBITIOJTHUBIIHIA BCE 33aJaHUs, MPEAYCMOTPEHHBIC yUeOHBIM IUIAHOM Ha
BBICOKOM KaueCTBEHHOM YpOBHE; MPaKTUYECKHE HaBbIKU
po(hecCHOHATTLHOTO MPUMEHEHHS] OCBOSHHBIX 3HAHHUHI c)OPMHUPOBAHBIL.
Cpennuit OLICHKY «XOpOIIO» 3aciy>KWBAaeT CTYICHT, MPAaKTHUYECKHU MOJIHOCTHIO
YPOBEHB «4» OCBOMBIIMK 3HAHUS, YMEHHS, KOMIECTCHIIMHA U TEOPETUYCCKUI
(xoporo) MaTepuai, ydeOHbIC 3aJaHus HE OIICHEHb MAaKCHUMAJIbHBIM YHCIOM
0aJJI0B, B OCHOBHOM c()OPMUPOBAJ MPAKTUUECKUE HABBIKH.
[Toporossiii OLICHKY «YJOBJIETBOPUTEIHLHO» 3aCiIy’)KMBaeT CTYAEHT, YacTHUYHO C
YPOBEHB «3» npoOeniaMd  OCBOWBINUN  3HAHUS, YMEHHUS, KOMIIETCHIUU U
(YIIOBIETBOpUTE | TEOPETHUECKUN MaTepwall, MHOTHE Yy4eOHble 3aJaHus Ju00 He
JILHO) BBINIOJIHWJI, JIMOO OHHM OIICHEHBI YHCJIOM Oa/yioB OJIM3KHM K
MUHUMAJIbHOMY, HEKOTOpbIE TPAKTUUECKHE HaBBIKU HE CHOPMUPOBAHBI.
MuHUMANBHBIA | OLIEHKY «HEYIOBJIETBOPUTEIBHO) 3aCIyKHBAET CTYJAEHT, HE OCBOMBILIUN
YPOBEHbB «2» 3HAHUSI, YMEHUS, KOMIIETCHIIMU U TCOPETHUECKUN MarepHall, yueOHbIe
(HEeyIOBJICTBOPH | 3a/laHUS HE BBIINOJIHWIL, IPAKTUUYECKUE HABBIKU HE COPMHUPOBAHBI.
TEJILHO)

OueHo4HbIE CpeAcTBAa Ui WHBAJIWAOB U JIMI] C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU
3JI0pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBHUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IpU HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsl JUIsl OATOTOBKH OTBETA HA HK3aMEHE;

— IpY MIPOBEJICHNUU IIPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUEHHS WHBAINIOB U JIHII C
OTrPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEAYCMATPUBACTCS MCIOJIH30BAHUE TEXHUUECKUX
CpPEZCTB, HEOOXOAMMBIX UM B CBS3U C X MHIUBHYyaTbHBIMH OCOOCHHOCTSMU;

— IpU HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
M WHBAINAOB TMPOIENypa OLEHHBAHUS pE3yJIbTaTOB OOYYEHHS 10 JUCHUILIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Tpouenypa oreHMBaHMS PE3yJIbTATOB OOYYEHUS WHBAJIUIOB U JIUI C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsSI 110 JUCHMIUIMHE (MOIYJIIO) TPEAyCMAaTPUBAET IPEIOCTABICHHUE
uHpopManuu B ¢opMax, aJaNTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JI0POBbS M BOCIIPHSITHS
uHpOpMaLUu:

JUst UL ¢ HapyIIeHUSIMH 3PEHUS:

— B [1I€4aTHON (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JUnist U1 ¢ HapyIIEHUSIMH CITyXa:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIIeHNUSIMH OTIOPHO-/IBUTATEIILHOTO anIapara:

— B [1e4aTHO (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcsi.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1. YyeOHas quteparypa
1. CoBpemenHasi Mukpo6uosorus. [Ipokaprots! : [yuaeGHoe mocobue] : B 2 1. T. 1 / mox pex. 1.
Jlenrenepa, I'. JIpesca, I'. Illnerens ; nep. ¢ aurn. U. A. bepra u ap. nox pex. A. W. Herpycosa u
T. C. Unbunoii ; [C. Aaxes u 1p.]. - M. : Mup, 2005. - 654 c., [8] 1. wi. - (JIyqmmuii 3apyOexHbIiA



yueOHukK). - bubmmorp. B konme tnas. - ISBN 503003707. - ISBN 5030037063. - ISBN
3131084111.
2. CoBpemeHHast MUKpo6rosorus. [Ipokaprotsr : [yueGHoe mocobue] : B 2 1. T. 2 / mox pex. 1.
Jlenrenepa, I'. [lpesca, I'. lllnerens ; nep. ¢ aura. U. B. Andeposoii, A. B. Jlebenunckoro u K.
JI. TapacoBa nox pen. A. U. Herpycosa ; [A. byt u np.]. - M. : Mup, 2005. - 493 c., [12] . ui. -
(JIyumumit 3apyOexnblii yueOHHK). - bubmumorp. B xonue rias. - ISBN 50300370X. - ISBN
5030037063. - ISBN 3131084111..
3. Herpycos, A. I. MukpoOuomnorus: Teopusi ¥ npakTuka B 2 4. Yacts 1 : yueOHHK /17151 BYy30B
/" A. . Herpycos, . b. KoroBa. — Mocksa : M3garensctBo FOpaiit, 2021. — 315 ¢. —
(Beicmiee o6pazoBanue). — ISBN 978-5-534-03805-7. — Tekcer : anekrponsslit / IBC Opait
[caiiT]. — URL: https://urait.ru/bcode/468999.
4. Herpycos, A. I. MukpoOHonorus: TeOpHs U MpakTHKa B 2 4. YacTb 2 : yueOHUK IS BY30B
/" A. . Herpycos, . b. KoroBa. — Mocksa : M3garensctBo FOpaiit, 2021. — 332 ¢. —
(Beicmiee o6pazoBanue). — ISBN 978-5-534-03806-4. — Tekcer : anekrponsslit / IBC Opaiit
[caiiT]. — URL: https://urait.ru/bcode/470688.
5. WBmmnua, Upuna bopucosna. bonpmioi npaktukyMm "MukpoOuonorus" [Tekcr] : yueOHOE
nocobue mist cryaeHToB By3oB / WM. b. UBmmna. - Cankr-IletepOypr : IIpocnexkt Hayku, 2014. -
108 c. : . - bubnuorp. B KoH1e 3aaa4. - bubauorp.: ¢. 92-94. - ISBN 9785903090976 : 521.50.
6. Ewmmes B.T. Mukpo6uonorus / B.T. Emues, E.H. Mumyctus. - 6-e uzz., ucnp. - M.: poda,
2006. - 445 c.: ni. - (Beiciee obpazoBanue). ¢. 427-428. - ISBN 5358004432.
7. Ky3neuos, Anexcannp EBrenpeBuu. Hayunbsie ocHOBBI a3koOnoTexHon0ruu [ Teker] : yueOHOe
nocobue 11 cTyneHToB By30B / A. E. Ky3nenos, H. b. I'panosa. - M. : Mup, 2006. - 503 c. : u.
- buGmumorp. : c. 488-489. - ISBN 5030037659 : 245 p.
8. I'opnenko, B.A. Hayunsie ocHOBBI OmoTexHojoruu : ydeOHoe mocobue / B.A. I'oprienko,
H.M. Kyty3oa, C.K. Ilaryauna ; MwuHucrtepcTBO 00pa3oBaHus W Hayku Poccuiickoi
Oenepanun, PenepalibHOE TOCyAApCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUpexKICHUE
BBICHIETO TPOECCHOHATHLHOrO 00pazoBaHust «MOCKOBCKHMN MearornyeckKuii Tocy1apCTBEHHBIH
yauBepcutet». - M. : Ilpomereii, 2013. - Y. 1. Hanorexnonoruu B Ouosoruu. - 262 c. : i,
tabm., cxem. - ISBN 978-5-7042-2445-7 ; To xe [DnextponHsii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=240486.

5.2. llepuoanyeckas JuTEpaTYpa

Ha3zBanue nznanus [leproan4HOCTH BBIXOJA MecTto xpaHeHHs 3a Kakue roJisl
(Bron) XPaHUTCS
Muxkpobuosiorus 6 1944-2016 43
. 1956-1983,
Bectauk MI'Y. Cepusi: buonorus 4 1987-2016 u3
Knunnyeckast u maboparopHast 12 2001-2016 ws
JTHArHOCTHKA
Muxkosiorust u GUTOIATOIOTHSI 6 2001-2016 q3
MukpoOHOJIOTHIECKUH JKYpHAI 6 1987-2016 q3
MoutekysipHasi OMOJIOTUsT 6 1978-2016 q3
Buotexnomorus 6 1996-2016 u3
Mspecri PAH Cepi: 6 1936, 19442013 | w3
buonoruueckast
[puxnagaas OHOXUMUS U 6 1968-2016 ws
MHKPOOHOJIOTHSI
buonorus. PedepaTuBHbrii
sypHan., BUHATH 1970-2013 3ai PXK

5.3. UnHTepHeT-pecypcbl, B TOM 4HCJe COBPeMeHHble NpodeccHOHATbHbIE 0a3bl
JAHHBIX M HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
DJ1eKTPOHHO-0u0IMoTeuYHbIe cucTeMbl (IBC):
1. DBC «IOPAWT»https://urait.ru/
2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru



https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/

4. 9bC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpodeccnonanbHbie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirectwww.sciencedirect.com
Kypnans! uznarenscrea Wileyhttps://onlinelibrary.wiley.com/
Hayunas snexkrponnas 6ubnuorexa (HOb)http://www.elibrary.ru/
[ToTHOTEKCTOBBIE apXUBBI BEAYIINX 3allaHBIX HAYYHBIX )KYpHAIOB Ha Poccuiickoit
rmaT(bopMe Hay4HbIX xypHaioB HOMKOHhttp://archive.neicon.ru
7. HaumoHanmpHass dJNEKTPOHHAss OmOmmMoTeka (MOCTynm K DJIEKTPOHHOM  OMOJIMOTEKe
nuccepranuii Poccuiickoit rocynapcrsenHoit 6ubnuorexku (PI'b) https://rusneb.ru/
8. Ilpesunmentckas oubmuoreka uM. b.H. Enpriunahttps:// www.prlib.ru/
9. DnektponHas kouekius Oxcdoprackoro Poccuiickoro @onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlekropuym TB" http://www.lektorium.tv/
18. Yuuepcurerckas nnpopmaruonHas cuctema POCCHUS http://uisrussia.msu.ru
HNHpopmManoHHbIEe CIPABOYHbIC CUCTEMbI:
1. KoncynpranT [lmroc - cipaBovyHast mpaBoBasi cucTeMa (JOCTYII 1O JIOKAJTbHOM CETH C
KOMITBIOTEPOB OMOJIMOTEKH )
Pecypcol cBoOOAHOrO 10CTYyNA:
1. AmepukaHckas naTeHTHas 0a3za maHHbIX http://www.uspto.gov/patft/
2. IlomHBIE TEKCTHI KAaHAACKUX AUccepTanuii http:// www.nlc-bne.ca/thesescanada/
3. KuGepJlenunka(http://cyberleninka.ru/);
4. MuHHCTEPCTBO HAyKH M BbICIIero oopazoBaHusi Poccuiickoii denepamu
https://www.minobrnauki.gov.ru/;
5. ®epepanbHbiii moptan "Poccuiickoe oopazoBanuehttp:/www.edu.ru/;
6. HWudopmarnmonnas cucrema "EauHOe OKHO JOCTyIa K 00pa3oBaTeIbHBIM
pecypcam"http://window.edu.ru/;
7. Enunas komnexuus uudpoBeIX 00pa3zoBaTenbHbIX pecypcoshttp://school-collection.edu.ru/ .
8. dexaepanbHBIN IIEHTP HHPOPMAIIMOHHO-00pa3oBareabHbIX pecypcoB (http://fcior.edu.ru/);
9. IIpoext I'ocyrapcTBEHHOro HHCTUTYTa pycckoro a3bika UMeHH A.C. Ilymknuna
"O6pa3oBanue Ha pycckoMm"https://pushkininstitute.ru/;
10. CnpaBouHo-uH(popMarmoHHbIi moprtan "Pycckuit s31k"http://gramota.ru/;
11. Cmyx0a TeMaTHYECKHX TOJIKOBBIX ciioBapeiihttp:// www.glossary.ru/;
12. CrnoBapu u >HIMKIONeAuKhttp://dic.academic.ru/;
13. OO6pazoBaTenbHBIN mopTan "Yuebda"http://www.ucheba.com/;
14. 3axonompoekt "O6 obpa3zoBanuu B Poccuiickoit denepanuu”. Borpocs! u oTBeThihttp:/xXn--
273--84d1f.xn--plai/voprosy i_otvety
CoOcTBeHHBIE YJICKTPOHHBbIE 00pa3oBaTe/ibHbIe H HHGopManHoHHbIe pecypcebl KyoI'yY:

SNk W=

1. DneKTpOHHBII KaTajor Hayunoii OnbIMoTEKH KyoI'y
http://megapro.kubsu.ru/MegaPro/Web
2.  DnexkTpoHHas oubmmoTeKa TPYIOB YUYCHBIX KyoI'y

http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6



https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
http://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MomynpbHOTO TMHAMHYECKOTo oOydenus http://moodle.kubsu.ru

4. ba3za y4eOHBIX IJIaHOB, y4eOHO-METOIMUECKUX KOMILJIEKCOB, MyOIHKAlMi ¥ KOH(pepeHInH
http://infoneeds.kubsu.ru/

5. bubnuorexka MHOOPMAIMOHHBIX PecypcoB Kadeapsl MH(POPMAIMOHHBIX 00pa30BaTENbHBIX
TexHozoruil http://mschool.kubsu.ru;

6. DnexktpoHHbIN apxuB gokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. Metoguyeckue ykasaHHMs JJsi OOYYAIOIIMXCS 110 OCBOCHHIO JIHUCHHUIINHBI
(MoayJinn)

Jlexknus:

PaGora Ha nekiuu SBISETCd OYEHb BaXKHBIM BHJIOM CTYICHUECKOH AEATEeIbHOCTU IS
U3yYeHUs TUCIMILUIMHBIL, T.K. Ha JIGKIIUU TPOUCXOHUT HE TOJIBKO COOOIIEHNE HOBBIX 3HAHUHN, HO U
cucTeMarusanus U 0000IIeHHe HAKOIUICHHBIX 3HaHWM, (GOpMHpOBaHHE HA WX OCHOBE HJIECHHBIX
B3IJIAJIOB, YOEXKACHUN, MHPOBO33PEHUS, DPA3BUTHE IO3HABATEIBHBIX M MPOPECCHOHATBHBIX
uHTEepecoB. JIEKTOp OpHEHTHPYET CTYACHTOB B ydueOHOM Martepuaine. Kparkue 3amvcu JeKIui
(KOHCIIEKTHPOBAHUE) TOMOTAET YCBOUTh MaTepUal.

Hanucanme xoHcmekTa JIEKIMI: KpaTKO, CXEMaTHYHO, MOCJIeI0BaTeIbHO (UKCUPOBAThH
OCHOBHBIC TIOJOXEHHUS, BBIBOABI, (OPMYIMPOBKH, OOOOILICHMS; MOMeYaTh Ba)KHBIE MBICIH,
BBIJIETIATH KITIOYEBBIE CII0BA, TEPMHUHBL. KOHCIEKT JTydllle MOApa3aeNiiaTh Ha MyHKTHI, maparpagsl,
coOuoiasi KpacHyro CTpOKy. IIpMHIMIIUANbHBIE MeECTa, OIpeneseHus, (OpPMYINbl CIeayeT
COMPOBOXKAATh 3aMEUAHUSIMU: «BAXKHO», «OCO00 BaXKHO», «XOPOLIO 3allOMHUTHY» U T.N. WU
NOJUYEepKUBaTh KpacHoi pyukoil. Llenecoobpazno pazpaboTarh COOCTBEHHYIO CHMBOJHKY,
COKpAIllCHUs] CJIOB, YTO TMO3BOJINT CKOHIIEHTPUPOBAaTh BHHMAaHUE HA BAXXHBIX CBEICHMSIX.
[IpocaymmBanue u 3anuch JEKUUU MOKHO IIPOU3BOAUTD IPU ITOMOLIM COBPEMEHHBIX YCTPONCTB
(muxTodoH, HOYTOYK, HETOYK W T.m.). PaGoTas Haj KOHCHEKTOM JICKIIMH, BCErjaa CieayeT
UCMOJIb30BaTh HE TOJBKO YUYEOHUK, HO M Ty JHUTEPaTypy, KOTOPYIO JOMOJHUTEIHHO
PEKOMEHIOBaJl  JIEKTOp, B TOM YHCIE NEPUOJUYECKHE M3JaHUS COOTBETCTBYIOLIEH
HanpaBieHHocTH. [lo pesynbraTam paOOTBl C KOHCHEKTOM JIEKIMU CIEAyeT OO0O03HAYHTh
BOIIPOCHI, TEPMHUHBI, MaTe€pUa, KOTOPbIN BBI3BIBAET TPYIHOCTH, IOMETUThH U MONBITATHCS HAUTH
OTBET B pEKOMEHJyeMoil nuteparype. Ecim camocToATenbHO He ynaercs pa3oOparbcsi B
MaTepuaie, Heo0X0auMo chopMyIHPOBATH BOMPOC U 3aJ1aTh MPENoJaBaTelio Ha KOHCYIbTallUH,
Ha OOLICHMM B KOHTAKTHBIC 4achl. JIGKIIMOHHBIA MaTepuan sBJseTcs 0a30BBIM, C KOTOPOTO
HEO0OXOJMMO HauyaTh OCBOCHHE COOTBETCTBYIOIIErO pasjena Wwid Tembl. [ImaH moaArotoBku K
JEKLUU:

— O03HAKOMUTBLCS ¢ TEMOH JIECKIIUU

— O3HAaKOMMTHCS C IPEII0KEHHBIMUA BOIIPOCAMH

— HW3Y4YUTbh COOTBETCTBYIOLIMN MaTepHall

— O03HAKOMMTHCS C JINTEPATypoOu IO TEME
JlabopaTopHbie padoThI

B mpouiecce moaroroBku k J1abopatopHoOi paboTe HEOOXOAMMO 03HAKOMHUTHCS C pabodeit
OpOrpaMMOM JUCLUMIUIMHBL, TeMaMH W IUIaHAMK JIADOpAaTOPHBIX 3aHATUH, ynenss ocoboe
BHUMaHHUE LEIIM M 33JadaM, CTPYKType M COJEpKAHUI0 IHUCHMIUIMHBI, IPOBECTH aHAJIMU3
OCHOBHOU y4eOHOU JIUTEpaTyphl, OCIEe Yero paboTaTh ¢ PeKOMEHIOBAHHOM JOMOIHUTEIHHON
autepaTypoil. [Ipy yCTHOM BBICTYIJIEHUU 1O KOHTPOJIBHBIM BOIIPOCaM JIaDOpaTOPHOTO 3aHSTUS
HY)KHO u37arath (He YHUTaTh) Marepual BBICTyIUIEHHs  cBoOoaHo. Heobxomumo
KOHIIEHTPHUPOBATh CBOE€ BHHUMAaHHME HAa TOM, YTO BBICTYILJIEHHE OOpallleHO K ayAUTOPHH, a HE K
IPEnoIaBaTeso, T.K. 3TO 3HAUMMBIN acleKT NpodeccuoHaNbHBIX KomneTeHui. [1o okoHuanuu
71a00paTOPHOTO 3aHATHUS CIEAYyEeT MOBTOPUTH BBIBOJABI, CKOHCTPYHPOBAHHBIE B XOJ€ YCTHOIO
oIpoca, IPOCIEINB JOTMKY MX IOCTPOEHUS, OTMETUB IOJIOKEHUS, JIeXkKallue B ux ocHose. s
3TOTr0 B TE€YEHHUE OIpOca APYTUX y4YalUXCsl CIENyeT JAenaTh MoMeTkH. boiee Toro, B ciydae
HETOYHOCTEH M (WJIM) HEMOHMMAaHMs KaKOro-iubo BOIpoca MPOHAEHHOr0 MaTepHuajia ciexyer


http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

0o0paTUThCSl K MPENOAABATENO s NOIYYeHHUs HEOOXOAMMON KOHCYIbTAllMM M Pa3bCHEHMS
BO3HHKIIEH cuTyannu. Cxema MoAroToBKH K 1JabopaTOpHBIM paboTam:
— O03HAKOMHTBCS C TEMOH, LIEBIO U 33JjauaMH paboThI
—  PpaccMOTPETh MPEUIOKECHHBIE BOIIPOCHI
— M3YYHTH JIEKIUOHHBIM MaTeprall, OCHOBHYIO U JOIIOJIHUTEIbHYIO JIUTEPATYPY
— O3HAaKOMMWTHCS € 33JaHUSAMHU U XOJIOM UX BBIIIOJTHECHHUS
— O03HAaKOMMTBCS C 000pyIOBAaHUEM 3aHATHS
—  BBIINOJHUTH 33JaHUsI B COOTBETCTBHH C XOI0M padOThI
— TIHUCBMEHHO 0()OPMHUTH BBITIOJHEHHYIO pa0boTy
— TIOJBECTH UTOT U CAENATh CTPYKTYpPUPOBAHHBIE BHIBOJIbI
CamocrosiTesbHasi padoTa
CamocrosarenbHass paboTa CTYACHTOB JUCIHMIUIMHE OCYIIECTBISAETCS C  LEJbI0
yriIyOJeHus, paclIMpeHHs, CUCTEeMAaTH3alMM M 3aKPEIUICHUS IOIY4YEHHBIX TEOPETHYECKUX
3HaHUH, (pOpMUPOBaHMS YMEHHUH HCIIOJIB30BaTh JOKYMEHTALMIO U CIIEHUABHYIO JUTEparypy,
pa3BUTHS  TO3HABATENbHBIX CIIOCOOHOCTEH W aKTUBHOCTH, a Takxke (opMUpOBaHUS
CaMOCTOSITEJIbHOTO MBILIUIEHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO M
caMOpealn3alliM,  pa3BUTHA  MCCICNOBAaTENbCKMX — yMmMeHuil.  Ilepen  BbInosIHEHHEM
CaMOCTOSITENIbHONW paboThl HEOOXOIMMO YETKO IMOHMMATh WENW W 3aJadd pabdoThl, CPOKU
BBINIOJIHEHUS, OPUEHTUPOBOUYHBIH OO0BEM, OCHOBHBIE TpPEOOBaHMsI K pe3ylbTaTaM padoTHI,
KPUTEPHH OIICHKH. BO BpeMsi BBINOJIHEHHS] CaMOCTOSITEILHON PabOThI MpPErnojaBaTeNlb MOXKET
IIPOBOJIUTH KOHCYJIbTaMU. KOHTPOJIb pe3yIbTaTOB CaMOCTOSTEIbHON PAOOThI CTYJEHTOB MOXKET
OCYILIECTBIISATHCS. B MUCbMEHHOM, YCTHOW MJIM CMEIIaHHOH (hopMe, ¢ MpeaCcTaBICHUEM MPOIYKTa
TBOPYECKOH AEATENBbHOCTH CTyJIeHTa. B kauecTBe (opM M METOOB KOHTPOJISI CaMOCTOATEIbHON
paboThI CTYAEHTOB MOTYT OBITh HCIOJIB30BAHbI CEMUHAPCKUE 3aHATHUS, KOJUIOKBUYMBI, 3a4€ThI,
TECTUPOBAHUE, CAMOOTYEThI, KOHTPOJIbHbIE paboThl U Ap. Kpurepusmu OLEHKH pe3yIbTaTOB
CaMOCTOSITENIbHOW pPa0OThl CTYyJEHTA SIBISIOTCS: YPOBEHb OCBOEHHUS CTYJIEHTOM Y4eOHOro
MaTepuana, YMEHMs CTyJIEHTa HCIOJb30BaTh TEOPETUYECKUE 3HAHHUA IIPU  BBINOJHEHUU
UH/IMBUYaIbHBIX 3a/laHui; 00OCHOBAaHHOCTb M YETKOCTh H3JIOKEHHS OTBETa; OQOpMIICHHE
MaTepHaia B COOTBETCTBUHU C TPEOOBAHUSAMH.
[Iiman nmoaAroToBKM:
— HU3Y4YUTb COOTBETCTBYIOLIUH JICKIIMOHHBIM MaTepra
— M3YYUTh OCHOBHYIO JINTEPATYPY IO TEME
— M3YYUTh JOIOJIHUTENBHYIO JIUTEPATYpy 110 TEME
— 0¢pOpMHUTH BBHINOJHEHHYIO pabOTy NHCbMEHHO HJIM B BHJE MPE3CHTAllMU B
3aBHCHUMOCTH OT 3aJaHHs
— cHenarb CTPYKTYPHUPOBAaHHBIC BBIBOIBI
IHoaroroBka Kk 3K3amMeHy
IIpu moaroroBke K 3K3aMeHy HEOOXOAMMO OPUEHTHPOBATHCS HA KOHCHEKTHI JIEKIHH,
pabouyro mporpamMMmy IMCHUIUIMHBI, HOPMAaTHUBHYIO, YUEOHYIO U PEKOMEHAYEMYIO JIUTEepaTypy.
OcHOBHOE B ITOATOTOBKE K Ca4ye SK3aMEHAa — 3TO IIOBTOPEHUE BCETO MaTepraia JUCHUILINHEL,
0 KOTOPOMY HEOOXOAMMO caaBaTh 3Kk3aMeH. [Ipy MOAroTOBKE K cAaye ’K3aMeHa BeCh 00beM
paboOThl HYXXHO pacHpeiessaTb pPaBHOMEPHO [0 JHSAM, OTBEAECHHBIM JJs TMOATOTOBKH,
KOHTPOJIMPOBATh KaKIBIH JCHb BBINIOJHEHWE HAMEUEHHOH paboThl. B mepuoa moAaroTtoBku K
9K3aMEHY CTYJEHT BHOBBH oOOpamaercs K YK€ Hu3ydeHHOMY (TIpOHJIeHHOMY) YydeOHOMY
marepuaiy. IloaroroBka BKJIIOYaeT B ceOs TpU 3Tama: CaMOCTOATENbHAas paboTa B TeueHHE
CEMECTpa; HENOCPEACTBEHHAs MIOATOTOBKA B THH, IPEAIIECCTBYIOIINE JK3aMEHY 110 TEMaM Kypca;
MOJATrOTOBKA K OTBETY Ha 33JaHus, COAEpKaImecs B Ouserax. DK3aMeH IPOBOJUTCA MO OMIeTaMm,
OXBAaTBIBAIOIIMM BECh IIPOMICHHBIA MaTepHal JUCLMILUIMHBL, BKJIIOYas BOIPOCHI, OTBEICHHBIC
JUIL CaMOCTOSITETIbHOTO M3ydeHus. [y ycmemHod chauu yka3zaHHble B pabodeil mporpamme
(GopMupyeMble KOMIIETEHIIMM B pe3yJbTaTe OCBOCHMSA JUCLUIUIMHBI JOJDKHBI  OBITh
IPOJEMOHCTPUPOBAHBI.



JUg yCcielnHON ¢jauy 9K3aMeHa CTYIEHTBI JOJDKHBI IOMHUTD CIIELYIOIIEE:

— K OCHOBHBIM MOHATHUSIM U KaTE€rOPUSM HY>KHO 3HATh OIPENENIeHNUs, KOTOpble HE0OX0IUMO
IIOHUMAaTh U yMETb IMOSCHSTH; IPU MOATOTOBKE K IK3aMEHY TpeOyeTcs MOMHMO JICKIIHOHHOTO
Marepuaia, MPOYUTATh eIlle HECKOJbKO YYEOHUKOB M0 JMCUMIUIMHE, JOTMOJIHUTEIbHBIC
VCTOYHUKH, MPENJIOKEHHBIE [UIsl WU3Y4YEHHs B CIUCKE JIMTEPATypbl; CEMHUHAPCKHUE 3aHATHUSA
CHOCOOCTBYIOT TOJYYEHHIO Oojiee BBICOKOTO YPOBHS 3HAaHUM W, KaK CIEACTBUE, MOIy4YCHHE
JK3aMCHA;

— FOTOBUTHCA K HK3aMEHY HYXHO HAaYMHATH C MEPBOI JICKIIMM U CEMUHapa, a HE BHIOMpATh
TaK Ha3blBACMbIN «IITYPMOBOM METOI», IPH KOTOPOM MaTepHall 3aKpEIUIACTCS B NaMATH 3a
HECKOJIBKO IIOCIEAHUX 4YacoB M AHEH mepex 3adeTtoM. IIpu oneHMBaHMM 3HAHWM CTYIEHTOB
IIPENoAaBaTeilb PyKOBOJACTBYETCS, IPEKAE BCEro, CICAYIOIIMMU KPUTEPUSAMU: NPABUIBLHOCTH
OTBETOB Ha BONPOCH; IMOJHOTa W JIAKOHUYHOCTH OTBETa; CIOCOOHOCTb IPaBHIBHO
KBATM(PUUHUPOBAaTh (AKTBl M OOCTOATENBCTBA, AHAIW3UPOBATh CTATHCTUYECKHE JAHHBIE;
OpPUEHTHPOBAHHE B JUTEPAType; 3HAHHE OCHOBHBIX NMPOOJIeM Y4eOHOW JUCHUIUINHBL, TOHUMaHHe
3HAYMMOCTH y4eOHOW IUCLUIUIMHBI B CHUCTEME; JIOTUKA M apryMEHTHPOBAHHOCTb W3JI0KEHUS;
KyJIbTypa OTBeTa. TakuMm o00pa3oMm, INpH MPOBEICHUM OHK3aMEHa MpernojaBareib YAesIeT
BHUMAaHHE HE TOJIBKO COJEPKaHUIO OTBETA, HO U (pOpMe ero N3I0KEHHUS.

IHoaroroBka nmpe3eHTanmi:

- 3HAKOMMTHCS C TEMOH, LIENIBIO U 3a/la4aMU

- COCTaBUTb IIJIaH MPE3EHTALIMM COTJIACHO OCBOEHHOMY TEOPETHUECKOMY MaTepHaly

- IIPOU3BECTH IIOMCK B JICKIMOHHOM MAaTepHaje, OCHOBHOW H JOIOJHHUTEIbHON
auTeparype GakTHUECKOro MaTepHuana 1o TeMe

IIPOU3BECTH MTOMCK WIIOCTPATUBHOIO MaTepuaia B CETH "MHTEpHET"

- COCTaBUTh IIPE3EHTALIMIO IIPU IOMOIIHU crenuanusupoBaHHoro [10

- COCTaBUTh JOKJIAJ 0 WILTIOCTPATUBHOMY MaTepHally pe3eHTalun

- OTpPENETUPOBATh MPE3EHTALMIO NIEPE]] CAAYEH

B ocBoeHnMM IHCHUIUIMHBI MHBAIMIAMM W JIMLAMH C OTPAHUYCHHBIMU BO3MOYKHOCTSMH
3I0pOBbsI OOJIBIIOE 3HAYCHHWE HMMEET WHIMBHIyajdbHass ydeOHas pabora (KOHCYJIbTAIIUH)
JIOMOJIHUTEIBHOE pa3bsiCHEHNE Y4eOHOr0 MaTepHaa.

WuauBuayanbHble KOHCYJIBTAMM IO TPEIMETY SBIAIOTCA BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM MHANWBUAYAIN3ALUU OOY4YEHHUS U YCTAaHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy IpernojaBaTesieM W OOy4yarollMMCS HWHBAJIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 37J0POBBS.

7. MaTepuajibHO-TeXHUYECKOe o0ecrneyeHue 1mo JuCuunanae (MoayJi)
I[To BceM BumamM y4eOHOW JEATEILHOCTH B paMKaxX IUCHIUIUIMHBI HCIOJb3YIOTCS

ayIUTOpUH, KaOWHETHI U JIaOOPaTOPUH, OCHAIIEHHBIE HEOOXOIUMBIM CIICIUATN3UPOBAHHBIM H
1a60paTOPHBIM 000PYIOBAHUEM.

HaumeHoBaHue CrielHATbHBIX OCHALIEHHOCTD CICIUATBHBIX [epeyeHb MUIEH3HOHHOTO
HOMEIICHHU HOMEICHU I IpOrpaMMHOT0 o0ecneyeHust

VYueOHble ayJMTOPHU st | MeOGenb: yueOnast MmeOelb Microsoft Windows
OPOBENCHUS 3aHATHI JIEKIIMOHHOTO | TexXHUYeCKUe cpeacTBa 00yUeHHUS: Microsoft Office
THIA 9KpaH, MPOCKTOP, KOMIBIOTEP
VYueOHble ayJMTOPHU st | MeOGenb: yueOnast MmeOelb Microsoft Windows
NpOBEAEHUs 1a00paTOpHBIX padoT. | TexHuueckue cpeacTa 0OyUueHuUs: Microsoft Office
JlaGoparopust 412, 414 JKpaH, MPOECKTOP, KOMITBIOTEP

O6opynoBanue: nabopaTopHOe

MHUKpPOOHOJIOTHIECKOE 000Dy I0OBaHHE

Jus  caMocTOSATeNbHOW  paboThl  OOYyYarOLUXCS  IPEAYCMOTPEHBI  MTOMELICHHMS,
YKOMITJIEKTOBAaHHbBIE CIIEIIHATN3UPOBAHHON MeOesbIo, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOU C




BO3MOXXHOCTBIO ITOJAKIKYCHHUA K CCTHU ((I/IHTepHeT» U obecreuecHrEM A0CTyIIa B JJICKTPOHHYIO

nH(OPMaIIMOHHO-00Pa30BATEIBHYIO CPEAy YHHBEPCUTETA.

HanmeHoBanue noMenieHui 1jis
CaMOCTOSATEIILHOW PabOTHI
o0yJarommxcs

OCHAIIIEHHOCTh [TOMEIIEHUH JTst
CaMOCTOSITENILHON PaboThI
0o0yJarommxcs

HepequL JIMIOCH3MOHHOI'O
MporpaMMHOTO obecrneueHus

ITomenienue uisi caMOCTOSITENBHOM
paboTel o0yyaromuxcs (YUTaIbHBINA
3an Hayunoit Gubnnorexu)

Mebernb: yaeOHas MeOeib

Kommnekr CIieuuaIu3UPOBAHHOM
MeOesH: KOMITBIOTEPHBIC CTOJIBI
Oo6opynoBanue: KOMIBIOTEpHAS
TEXHWKa C TOAKIIOYCHHEM K
MHPOPMAITMOHHO-
KOMMYHHUKalIMOHHOMN
«nTepreT» U
3JIEKTPOHHYIO UHPOPMALINOHHO-
00pa3oBaTeNBHYIO cpeny
00pa30BaTENILHON OpraHU3aIMH, BEO-
KaMepBl, KOMMYHHKAI[HOHHOE
obopynoBaHue,  OOeCICUHBAIOIICE
JIOCTYTI K CETH MHTEPHET (IIPOBOTHOE
COEIHEHHE u GecripoBoIHOE
coenrHeHue 1o TexHosorun Wi-Fi)

ceTn
JIOCTYTIOM B

Microsoft Windows
Microsoft Office
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