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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

[lenpt0 OCBOCHHS NUCHUILIMHBI «DHEPTETHYECKUN METabOIM3M IPOKAPUOT» SBIISICTCS
(dbopMUpOBaHKE Y CTYACHTOB NMPOGECCHOHATHHON KOMIIETCHIIMN B MPOU3BOJICTBEHHOM, y4eOHOM
U HCCIEOBATCIIbCKOM  JEATEIBbHOCTH, a TakkKe aHaumu3 (yHIaMEHTaJIbHBIX 3HAHUWH,
HAIPABIICHHBIX HA PACIIMPEHHE MPEJCTABICHUN 0 pPa3HOOOpa3UU CIIOCOOOB TOMYyUEHUS] YHEPTUU
MHUKpPOOpPTraHU3MaMH, POJI JAHHBIX MPOIIECCOB B TJIOOAIBHBIX MPOIECCaX, UX MCIOJIb30BaHUU B
OMOTEXHOJOTHYECKUX TpoIeccax. bonblioe 3HAUYE€HWE WMEET IMOJYYCHHE 3HAHUW O
OMOXMMHYECKOM OCHOBE JIAaHHBIX IIPOIIECCOB, POJM COCTaBa Cpeabl KaK HCTOYHHKA
MOTCHIMATBHBIX JOHOPOB WJIM AKIIETITOPOB JJICKTPOHOB, a TAaKXKE POJIM MUKPOOPTaHHU3MOB B
MPEBPAIICHUSAX TaKOBBIX COCAWHEHWH, O COCTaBe U CTPYKTYpPE CHCIHAIM3UPOBAHHBIX
MUKPOOHBIX COOOINECTB, JOMUHUPYIOUINX BHIaX, WX (YHKIIMOHUPOBAHUU B TEX WU HHBIX
JTarnax npeBpalieHu.

N3ydenne DUCHMIUIMHBI «JHEPreTUYECKU MeTa0oM3M MPOKApHUOT» OOeCreunBaeT
dbopMUpOBaHHE y CTYAEHTOB-OMOIOrOB TIIYOOKUX Oa30BBIX TEOPETUYECKUX U MPAKTHUECKUX
3HAHWHA, YMEHHWH, HABBIKOB B O0JIACTHU MHKPOOHWOJIOTHM C TOYKH 3PCHHS COBPEMEHHBIX
MIPEACTABICHUI O pa3HOOOpa3uu MUPA MUKPOOPTaHU3MOB KaK 4acTH OMoc(epbl, U UX POJIU B €€
YCTOMYHMBOM pPa3BUTHUMU.

1.2 3agaun AUCHMILINHbBI

OCHOBHBIC 3aJlaud JTUCIMILIMHBL: C(HOPMHUPOBATh y CTYIEHTOB: 0a30BOC MBIILJICHHUE,
o0ecreunBaroIIee CBSI3b C CYIICCTBYIONIUMH METOJUYCCKHUMH TPUEMaMU W IOJXO0JIaMHU
BBISIBIICHHSI, U3YYCHHSI U HCIOJIBb30BAHUS SHEPIrEeTHUECKOIO0 METAa00IM3Ma MPOKAPUOT, a TaKXKe
CBSI3b C TCOPCTHUSCKUMH NPEINOCHUIKAMHU IMPAKTUYCCKOTO HCIOJIB30BAHUS KaTa0OIMIECKOTO
MOTEHIIMAaja MIPOKAPUOT KaK OMOJOTHYECKMX areHTOB; CIIOCOOHOCTh TBOPYECKH HMCIIOIb30BaTh B
HAyYHOW W TIPOM3BOACTBEHHO-TEXHOJIOTUYECKOW IEATCIHHOCTH 3HAHUS (DYHIaMEHTAIBHBIX W
MPUKIAIHBIX AaCMEeKTOB B 00JacTM MHKPOOMONOTHM UM OHOTEXHOJIOTHUU; CIIOCOOHOCTH
CaMOCTOSITEIIbHO aHAIM3MPOBATh HMEIONIYIOCS HH(POPMAIUIO, BBIBIATH (yHIaMEHTAIbHBIC
npo0JieMbl, CTaBUTh 3a7adyy M BBHIMOJIHATH MOJEBbIC, TaOOPATOpPHBIE MHUKPOOHOIOTHYECKUE
WCCJICIOBAHMSI; Pa3BUBATh y CTYJACHTOB YMEHUS HCIIOJIB30BaTh COBPEMCHHYIO ammapaTrypy U
o0opy/soBaHUEe JUIsl BBHIMIOJHEHHWsS] OMOJOTHMYECKUX paboT, pa3BUBATh Y CTYACHTOB HaBBIKU
paboThI ¢ yueOHON U HAYYHOM JIUTEpaTypoH.

1.3 MecTo AucuuiuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

JucuumuimHa «OHepreTuYeckiii MeTabosin3M MPOKapHoT» OTHOCUTCS K «/lucuunianHam
no BeIOOpy [IB.1» wactu, popmupyemoit yaacTHuKamMu 00pa3oBaTelbHbIX OTHOIIEeHHH, biioka 1
«Iuctumnnunel (MOAYNN)» y4eOHOTO MIaHa.

Kypc  «Onepretnueckuii  MeTaboiu3M  NPOKApUOT»BAXKEH  JUIsl  CTYJIEHTOB-
MHUKPOOHOJIOTOB, CHEIMATU3UPYIOLUIUXCS B 00JaCTH OMOTEXHOJIOTUU U 00Iell MUKPOOHOIOTHH.
Jns  ycBoeHMsT Kypca CTYAEHTY HEO0OXOAMMO OpUEHTHpPOBAThCS B Ipodiemax oOmiei
MHUKpOOHONOTUH,  OMOXUMHM,  (DU3MOJNIOTMM  MHMKpOOpPraHu3smMoB.  VIMeTb  HaBBIKH
CaMOCTOSITENIbHOM paboThl ¢ IUTEPaTypO, BKIIOUYAs MEPUOJIUYECKYIO HAYUHYIO JUTEpaTypy IO
0aKkTeproiIorud M OMOTEXHOJIOTHH, a TAaK)Ke HAaBBIKM PAa0OTHI C 3JIEKTPOHHBIMU CpPEACTBAMHU
uHpopmanuu. M3yueHuro  OUCHMIUIMHBL ~ «DHEPreTHYeCKUil  MeTabolu3M  MPOKapUoT»
NPEIIECTBYIOT TaKue JUCHUIUIMHBI OakanaBpuara, kak «bHOXHMUS ¢ OCHOBaMH MOJIEKYIISIpHOU
Oouonorun», «l'eHetnka u cenekuus», «MHUKpOOHONOTHSI C OCHOBaMH BHPYCOJIOTHUH U
OMOTEXHOJOTHI», KOTOpbIE H3YYalTCs, B TOM 4Hcle, B pamkax HampasineHus 06.03.01
«buonorusi», a Takke «MukpoOHas Ouoreoxumus», «LlUTOIOTUS MHKPOOPTaHU3MOBY,
«[Tomyuenne mpPoOAYKTOB MHMKpPOOHOTO cHHTe3a», «JlabopaTopHble METOABI HCCIIEAOBAaHUS B
MUKpPOOHOJIOTUH M MOJIEKYJISIPHON TE€HETHKEe» KOTOpbIe M3Yy4aloTCs, B TOM YHCJIE, B paMKax
HanpasieHus 06.04.01 «buonorusa». Marepuansl JUCHUIUIMHBI UCHOJIb3YIOTCS CTYIAEHTAMHU B
Hay4dHOH paboTe MpHM TMOATOTOBKE BBIMTYCKHON KBaTM(DPUKAIMOHHOW pabOThl (MarucTepcKoi



JMCCepTallii) W KpaiHe BaKHBI B OCYIIECTBICHUM INPAKTUYECKOW NEATEIFHOCTH Marucrpa
O6uonoruu (MUKpOOHOIOTHN).

1.4 Ilepevyensb MIaHMPYeMbIX Pe3yJbTATOB O00y4YeHHUs] MO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX € INIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHHs 00pa30BaTeIbHOM IPOrPaMMBbI

N3ydyenne panHOW y4yeOHOW JHCHUIUIMHBI HAMpaBlICHO Ha (QOPMHUPOBAHUE Y
00y4arouxcs CIeAYOUUX KOMIIETESHITHI:

Kon n nanmeHoBanme HHANKaTOpa

PesynpraTel 00ydeHus 10 TUCTIATUTHHE

IIK-1 CrocobeH K y4acTHIO B MEpONPHUATHSX IO JIAOOpaTOPHBIM OWOJIOTUYECKHM  HCCIIeIOBaHHSIM,
9KOJIOTMYECKOMY MOHHUTOPUHTY M OXpaHe HPUPOJBI, HCIOJNb3Ys 3HaHMSA (YyHIaMEHTANbHBIX M TPUKIIaTHBIX
pa3menoB AUCITUILTIH (MOIYJIeH), OTPEeNeISIONINX HAPaBICHHOCTH (IPOQHITH) MPOTPaMMbI MaTHCTPATYPHI.

WIIK-1.1. [ToHnMaeT u MpuMeHseT B
npo¢ecCHOHANBHON NEeATeIBHOCTH OCHOBBI
(yHIAMEHTaNBHBIX M IPHKJIATHBIX pa3iesioB
OMOJIOTHYECKUX U 9KOJIOTHYESCKUX JUCIMILIHH.

3HaeT (yHAaMEHTAIIBHbIC PA3IHUINS MEKIY SHEPTETHICCKUMHI
mpoueccaMu B TIPUCYTCTBHM M OTCYTCTBHHM KOHEYHOTO
AKIENTopA.

yMEeT MpPHMEHAThH B NPO(ECCHOHATBHON JESATENBHOCTH
NPUKJIAJAHBIE  METOJBl  HHEPreTHYecKoro  Meraboim3ma
MPOKAPHOT.

BJIQACCT NMPpUCMaMU NPHUKIAAHBIX Pa3AC]iOB YHECPIEeTUICCKOIO
MeTabonn3ma IMMPOKapHoOT.

UIIK-1.2. [InanupyeT U NpOBOAUT MEPOIPUSATHUS
IO IKOJIOTHYECKOMY MOHUTOPHUHTY U OXpaHe
MPUPOABIL.

3Ha€T MOJIEKYJIIDHBIE OCHOBBI IIPEBpAlllCHHUA JHEPIUU B
JKUBBIX CHCT€Max JJIsi IUIAHUPOBAHUSA MEPOIPUIATUHA 110
9KOJIOTMYECKOMY MOHUTOPUHIY B IPUPOJE.

yYMEET TOTOBHUTH AJIEKTHBHBIE CPEIbl ISl BhIAENIeHUs! (OTO- U
XEMOCUHTE3UPYIOIINX OaKTepuii, TeTepoTpodHBIX OaKTepHii
B paMKax MEpOINPHSATHH 110 9KOJOTHYECKOMY MOHHTOPHHTY.

BJIaieeT HaBbIKAMHU pabOTHI C MPOJYKTAMH IHEPTreTUYECKOIO

MeTabonm3Ma OakTepuil IS  OLEHKA 3KOJOTMYECKOTrO
COCTOSIHHS IIPUPOMBL.
HUIIK-1.3. leMOoHCTpUpYET BIaJCHUE 3HaeT  COJACPKAaHHE  COBPEMEHHBIX  HH(POPMAIMOHHBIX
COBPEMEHHBIMH WH()OPMaMOHHBIMH PECypcamMu pecypcoB MO  OCHOBHBIM  MyTSIM  OHOXMMHYECKHX

OHOJIOrHYECKOTO U IKOJIOTHYECKOIO
COACPIKaHUsA, U UCIIOJIB3YCT UX B
HpO(I)eCCPIOHaHBHOﬁ JACATCIbHOCTH.

NPEBPAIICHUH SHEPTeTHIECKUX CYOCTPaToOB MPOKAPHOTAMH.

ymeer npeaBuacTb pe3yiIbTaThl KYJIbTUBHUPOBAaHUS
MUKPOOPraHu3MoOB JJIA HCIIOJIb30BaHUA B
HpO(i)eCCI/IOHaHBHOI\/‘I JACATCIbHOCTH.

BJIa€CT METOAUKaMHU IIOUCKa COBPEMCHHBIX

MH()OPMAIIMOHHBIX PECYPCOB M0 TEMATHKE IHEPreTHUECKOTO
MeTabor3Ma MPOKapHoT.

UIIK-1.4. AHanuzupyeT pe3yJbTaThl HAay4HbIX
9KCIIEPUMEHTOB M TIPEACTaBIsieT UX B Qopme
myOnuKanuii B PENEeH3UPYEMBIX  HAayYHBIX
W3JAHUAX, MPOBOJUT MUCKYCCHM HA HayYHBIX
MEPOTPHUITHSAX.

3HACT AJIrOpuT™M aHalJln3a PE3yIbTAThI HAay4YHBbIX
9KCIICPUMCEHTOB B obnactu OHEPIreTUYCCKOro MeTaboIu3Ma.

YMEEeT NPEJICTABIATh BHIBOABI O MOJICKYJISIPHBIX OCHOBaX
MIPeBpallleHus SHEPTHHM B JKUBBIX cHCTeMax (cybcTpaTHoe,
OKHCIUTENbHOE U POTOPOCHOPUINPOBAHUE, XEMOCHHTE3) U
pe3ynbTaThl OKCHEpHUMEHTOB B (Qopme myOnukanuii B
pelieH3UPYEMbIX HayYHbIX M3JaHUSIX.

BJajeeT MOHATUHHONH 0a30ff O TMPOBENEHWH AWCKYCCHH Ha

HAayYHBIX  MEPONPHUATHSIX  OTHOCHTENBHO  PE3yJIbTaToOB
OKCIIEPUMEHTOB [0  DHEPreTHYECKOMY  MeETaboym3My
IPOKapHUOT.

PeBy.]'II)TaTI)I O6y‘—IeHI/I${ M0 AUCHUINIMHE OJOCTUTAIOTCA B pPaMKax OCYIICCTBIICHHA BCEX

BUJIOB KOHTaKTHOH U
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.
NHpukaTopel  JOCTHKEHUS

CaMOCTOSTEIbHOM pa60TBI

KOMIIETEHIINI

06yqaloumxc;1 B COOTBCTCTBHH

cuuTalOTCd  C(OPMHUPOBAHHBIMU  TPHU

JOCTMIKCHUU COOTBETCTBYIOIIUX UM PE3YJIbTATOB 06y'-IeHI/I$I.

2. CTpyKkTypa H coep:kaHue TUCHUTTUHBI
2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT




Oo6miast TpyaI0EMKOCTh ITUCIMILIMHBI cOcTaBiseT 3 3adeTHble eauHuipl (108 gacos), ux
pacmpezesieHue Mo BuaaM paboT IPeICTABICHO B TAOIHIIE

Buast padot Bcero ®dopma o0yueHust
4acoB OYHO- 3a04Has
OuHast
3a04yHast
2 X X X
ceMecTp ceMectp ceMecTp Kypc
(gacser) (gacser) (gacel) (gackr)

KonrakTHasi paboTa, B TOM 4ncJe:

AyIuTOpHBIE 3aHATHS (BCEro):

3aHATHS JIEKIIMOHHOTO THIIA 12 12

J1a00paTOpHBIE 3aHATHS 12 12

TMPAaKTUICCKUC 3aHATHUA

CCMHMHAPCKUC 3aHATU

HMHasi KOHTaKTHAasI paﬁoTa:

KoHTponb caMocTosaTenbHO# paboThI

(KCP)
ITpomexyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTesIbHAsI padoTa, B TOM
qucie:
Pedepat/acce (moaroroska) 10 16
CaMocCTOsTeNIbHOE HM3Y4YCHHE pasJielioB,
CaMOIIOITOTOBKA (mpopabotka "
MOBTOPEHUE JICKIMOHHOTO MarepHana | 12 24
MaTepuajia  y4eOHHKOB W Y4eOHBIX
NOCOOMIA, TOArOTOBKa K JIA0OPaTOPHBIM
3aHSTHAM, KOJUIOKBHYMaM H T.J1.)
BeImonHeHe MHIAMBUIYATbHBIX 3aJaHHI 10 16
(moxroToBka cooOIIEHHUH, TPE3EHTAIHN)
[ToaroToBka K TeKynieMy KOHTPOJIIO 16 16
KoHTpob:
IToaroToBKa K 9K3aMEHY 35,7 35,7
Oomasn yac. 108 108
TPY/10eMKOCTh B TOM YHCJIe
KOHTAKTHAasA 24,3 24,3
padora
3a4. e 3 3

2.2 CopeprxaHue TUCHHUILINHBI
Pacnpenenenne BuoB yueOHOI pabOTHI U MX TPYIOEMKOCTH IO pa3jieiaM JUCIUTUINHBL
Paznensl (TeMbl) AUCHUILIMHBL, H3ydaeMble B 2 cemectpe (1 kypce) (ouHast popma oOyyeHHst)

KomngectBo gacoB
Bueayaur
Ne HanmenoBanwne pazaenos (Tem) AyauTopHas OpH};.SI
Bcero pabora
pabora
JI 113 JIP CPC
1. OO6ume MOHATHS SHEPreTHIECKOT0 MeTaboIm3Ma MPOKAPHOT 12 2 2 8
5 Cyb6ctpaTtHoe hochopunupoBaHue Kak Criocod MosTydeHus 12 2 2 8
DHEPTHH.
3. BpoxeHns, ocymecTBiIsieMble MPOKapHOTaMH. 12 2 2 8
4. OxucnurensHoe GochopruImpoBaHuE. 12 2 2 8
5 dorodochopunrpoBanue. XeMOCHHTE3 KaK YaCTHBIN CIIydai 12 2 2 8
) OKHCIUTEIHHOTO (POChHOPHIHPOBAHHS.
6. Mertouueckue moIX0 bl K HCCIIEIOBAHUIO KaTaboan3Ma 12 2 2 8
MPOKAPHOT.
UTOI'O no pasoenam oucyuniurvl 72 12 12 48
KonTtpons camocrosrensroi padotsr (KCP)
ITpomexyrounas arrecrauus (MKP) 0,3
TToArOTOBKA K DK3aMEHY 35,7




Konnuectso yacos
Bueaynut
Ne HammenoBanwme paznenos (Tem) AymuTopHas OpHas
Bcero pabota
paboTa
JI 113 JIP CPC
OO01ast TPYAOEMKOCTb MO TUCIIATUTHHE 108

[Tpumeuanue: JI — nekmuu, [13 — mpaktudeckue 3ansTus / cemuHapsl, JIP — maboparopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUTLTHHBI
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

HaumenoBanue pasnena dopma TeKymero
P Coneprxkanue paszzena (TeMbl) P Y
(Tembr) KOHTPOJIS

1. [OO6uue noHaTUs [TonsTHe kataboNM3Ma U €ro poJib B MeTaboIn3Me OaKTepHid. vy
SHEPreTUYECKOro I'mpponn3  cioxHBIX cyOCTpaToB Kak Ha4aJbHBIM 3Tall
MeTabosM3Ma poKapruoT |kaTabonuama. ['maponutuyeckne (GepMeHTbl OakTepuid Kak
OCHOBA KaTabOINIECKOTro MOTCHI[HATIa MIPOKAPHOT.
Cy0ctparsl, MeTaboU3NpyEMbIE MHUKpPOOPTaHM3MaMH.
KaTtabommuecknii  MOTEHIMAN  NPOKapHOT  (TIPHUMEpHI,
B3aHMOCBSI3b CO CBOHCTBaMHU OakTepuil). DHEpreTHYecKUi
MeTabonu3M MpokapuoT. OCHOBHBIC TMOHATHA M IYTH.
CrocoObl  HAaKOIUICHHWS W COXpPaHEHHsS DJHEpPruM  Ha
MOJICKYJISIPHOM ~ YpPOBHE: MAaKpOApPrHM4YecKHe COCIUHEHUS.
Teopust Mutuenna: (hopMHUpPOBaHUE NPOTOHHBIX I'PAJUCHTOB
Ha OHMOJIOTMYECKHX MeMOpaHax Kak CIocod TpaHchopMaiuu
sreprun. DochopunupoBanne AJlP kak KIOYEBOH MOMEHT
SHEpPreTHUECKoro Metabommsma. Bupl GpochopunupoBanus.

2. |CybcrpatHoe IMonstue cybcrpatHoro  docdopmwrupoanus. Cucrema Y
(ochopunrpoBaHne KaK |OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX NPE0OPa30BaHUI BHYTPH
CIOCO0 TOTyYCHUS MOJeKynsl cyOcTtpara. OOmas aWHaAMHUKa CTaHIAPTHOU
SHEPTHUH. SHEPTUM peakiuii 0Opa3oBaHWS WHTEPMEINATOB Ha NMpUMEpe
TJIMKOJIU3A. Ponb 1,3-mudocdormmuepara u
tdocdoeHonmupyBara B obOpaszoBanun AT®. PasHooOpasme
HavyalbHBIX IyTeH pAacIIEIUICHUs YTJICBOJOB. | JIMKOIM3.
Beixon sneprun B ¢opme AT®. IlenrozodochaTHbiii myTh
pacmerienust  yriaeBonoB. Ponb. Beixox sHeprum. Ilyts
OutHepa-/ynopoBa kak cnenupuyeckuil HavdaabHBIH MyTh
pasiioxeHus yrieBosoB y mnpokapuor. Ocobennoctu. Poss B
MeTabonm3Me. XapakTepHble BO30YIUTEIH.

3. |Bpoxenus, [Tonstue o OpoxxeHusix. Buasl OpokeHMId, XapaKTepHbBIE v
OCYILECTBIISIEMBIE BO30yAUTENH. I'omodepmenTaTuBHOE MOJIOYHOKHCIIOE
MPOKAPHOTAMH. O6poxenune. XumusM, Bo3Oymurenu. ['erepodepmeHraTnBHOE
MOJIOYHOKHCIIOE ~ OpokeHHe.  XHUMH3M,  BO3OYAHTEIH.
[IpormoHOBOKMCIIOE ~ OpoXkKeHHME  —  XHMH3M,  pOJlb
(hopMHpOBaHUS TPEXYTIEPOAHOTO AKIENTOpa, BO30YAWTENH,
UCTIONIb30BaHUE. MacnsHoKuciioe OpoKeHne — XHMH3M,
3HaYeHHe O0Opa30BaHUS YETHIPEXYIJIEPOJHOTO AaKIIENTOopa,
BO30yAMTENIM, WX 3HaUeHHE. AILETOOYTHIOBOE OpOXKeHHE —
XAMH3M, POJb  OOpa3oBaHUS  HECKONBKHX  KOHEYHBIX
MPOAYKTOB, BO30OYIOWTENH, MPAKTHUIECKOE HCIIOJIB30BaHHE.
JBydaszHocTh OposKeHHH. Bbuonornueckuii CMBICI
pa3HooOpa3ust KOHEYHBIX MPOAYKTOB. CHHPTOBOE OpoKeHHE.
Xumusm. Bozoyaurenw.

4. |OxucauTenbHOE DJeKTPOHTPaHCIIOPTHOE(HOCHOPHINPOBAHHE. [puHIMTIBL vy
¢ochopunnpoBanue. OCYILIECTBJICHHS, CBA3b C XEMOOCMOTHYECKOW Teopuen
Muruenna. OxuciurensHoe  (ochopunupoBaHue U
torodochopumposanune. Posrb popMupoBaHus MEMOpaHHOTO
rpaauenTa. Llens nepeHoca 35eKTpoHOB y Oaktepuil. OOmee
cTpoeHue, ocoOeHHocTH. CpaBHHUTENbHas DSHeEpreTHyeckKas
3¢ (HEeKTUBHOCTH cybcTpaTHOTO u OKHCIIUTEITLHOTO
dbochopunmpoBannii. MeMOpaHbl OaKTepuil: CTPYKTypHas,




HaumenoBanwue pazaeia

®dopma TeKyIIero

KaTaboau3Ma IPpOKapuoT.

q)GHOTHHa. Hcnons30BaHue 3JIEKTUBHBEIX M 00OTraTHTEILHBIX
Cpea AJi1 BbBIABJICHHSA TPYHIL 6aKTCpI/II71, pa3anvaromunuxcsa
THUIIOM MeTab0JIH3Ma.

Ne (Temb) Conepxanue paszzena (TeMbl) KoHTpOIIS
MOJIEKYJISIpHasl OpraHu3alys, XUMHYECKUI cOCTaB, (DyHKIUH,
¢usmonornueckne ocobeHHocTH. Llens nmepeHoca 31eKTPOHOB.
Pa3HoOOpasne  KOHEYHBIX  aKLIENTOpPOB y  OakTepHii.
OxucnurensHoe (ochopunupoBanne. AHaA3pOOHOE IBIXaHHE
npokapuot. Hwutpar- m cymedarpenykuus. Mcmoms3oBanne
WHBIX aKIENTOPOB 3JIEKTPOHOB NIPH aHA3POOHOM IbIXaHUH.

5. |®orodochopumuporanne. | @oTocuaTeTHYECKOE (PochopmmupoBanue. Pomb obpaTHOTO v

XeMOCUHTE3 KaK 4acTHBIH |epeHoca 3JIEKTPOHOB. [lypniypHeie MeMOpaHbI

Cily4ai OKHUCIIUTENBHOTO |(DOTOCHHTE3UPYIOMNX apXed. OKCUIeHHBIH M aHOKCUTCHHBIN

¢dochopunrpoBanus. ¢orocunres. IlpencraButenu. IlypmypHbile cepHble H
HecepHble, 3elieHble  (OTOCHMHTE3UpyolHe  OaKTepuH.
Pa3zHoOOpa3ue NCTOYHHMKOB 3JIEKTPOHOB ISl HELUKINYECKOTO
TpaHCIIOpPTa 3JIEKTPOHOB INpH OaKTepUaIbHOM (OTOCHHTESE.
Hcnonp30BaHMe MPOKAPHOTAMH HEOPTaHMYECKHUX BELIECTB B
Ka4yecTBE MCTOYHHMKOB IEKTPOHOB W 3Hepruu. Ponsp Me3zocom
B TIPOCTPAHCTBEHHOM PacIOiI0XeHHN (pEpMEHTHOTO ammapara
XEMOJIUTOABTOTPO(OB.

6. |Metoanueckue noaxoasl |Mcnonb3oBaHME SIEKTHBHBIX M OOOTATHTENBHBIX CPEl OIS v
K MICCJICTOBAHUIO BBIBICHUST TPYNI OakTepwi, pa3IHyarolINXcs THIIOM
KaTaboM3Ma MpoKapuoT. [Merabomm3ma. MccnenoBanne KaTaboONMUECKOH AaKTHBHOCTH

MHUKPOOPIaHM3MOB ~ uepe3  BBISBICHHE  OCOOCHHOCTEH
(denorumna. OreHka KaTaOOJIMUYSCKOrO MOTCHIMANA IITaMMa
MOJICKYJIAPHO-TCHETUYCCKUMU MCTOJaMU: BLIABJICHUC TC€HOB
Ouoaerpaganuu Pa3IUYHBIMU METOJAaMH.
MynbTHCYOCTpaTHOE TECTHPOBAaHHME KaK DKCIIPECC-OLeHKa
KaTaboJIm4ecKoil aKTHBHOCTH M30JIATA.

Ycrasiit onpoc (Y)

2.3.2 3aHATHSA CEMHHAPCKOro THNA (JIA00PATOPHBIEPAOOTHI)

Ne HaumenoBanue paszzaena Tematnka sansTHit/paGor dopma TeKyIero
(Temsr) KOHTPOJIA

1. |O061me noHATHS OO0mue TOHATUS, TPOUECChH W  METOIUKA  HM3ydeHUs V., P
IHEPreTUYECKOTO HayaJbHBIX  JTaIoB 9HEPreTUYECKOTO MeTabosn3mMa
MeTaboJI3Ma IIPOKapUOT |POKAPHOT. Cy0ctpartsl, MeTaboIM3UpyeMble

MHKPOOPTaHU3MaAMH.

2. |CybcTpaTHOE CyoctpaTtHoe ¢ochoprmmpoBanue. PazHooOpa3ue Ha4aIbHBIX v, P
(ochopunrpoBaHne Kak |MyTed paciieruieHust yriieBogoB. [nukomms. ITyte DHTHepa-
CIOCO0 TOJTyYeHUS JynopoBa kak crieliupUuecKHid HaYalbHBIN MyTh Pa3I0KeHHS
SHEPTHUH. YTJIEBOJIOB Y IPOKapHOT. XapaKkTepHbIe BO30YINUTENH.

3. |bpoxeHus, Uzydenue OposkeHMA, OCYIIECTBIEMBIX MHUKPOOPTaHH3MaAMU: V,P
OCYIIECTBIISIEMbIE THIBI OpOXXEHWH, TPOAYKTHI, Bo30ymurenu.buonormyecknit
POKAPHOTAMH. CMBICJI Pa3HOO0OPa3Hsi KOHEYHbBIX IPOAYKTOB.

4. |OxuciuTenpHOe CpaBHeHue OKHCJIUTEIILHOTO u cybcTpaTHOTO vV, P
hochopunmpoBanue. dbochopunupoBanus. OOpazoBaHne OHMOMACCHl Kak (QYHKIIHS

s¢¢exTHBHOCTH  Kartabomm3ma.  MemOpaHsl  OakTepwii:
CTPYKTypHas, MOJEKYJIsIpHas OpraHu3alus, XUMHUYECKUN
cocTtaB, (HYHKIIUH, PU3NOJOTHIECKHE OCOOEHHOCTH.

5. |Dotodochopummposanue. [ PotodochopumupoBanne u xemocuHTe3. IlpemcraBurenu. Vv, P
XeMocHuHTe3 KaK 9acTHHIH |Pa3Ho0Opas3ne NCTOYHHUKOB 3IJIEKTPOHOB IS HEIMKIMIECKOTO
CJly4al OKHUCIIUTEIBHOTO |TPaHCIIOPTa 3JIEKTPOHOB MU OaKTepHaIbHOM (OTOCHHTESE.
hochoprmrpoBaHus.

6. |Metomnueckue noaxoxasl |HMccienoBanue KaTabOoJINIecKOn AKTUBHOCTH V,P
K MCCIICIOBAHUIO MHUKPOOPTaHM3MOB  4Yepe3  BBIABIEHHE  OCOOEHHOCTEH

Yernsriit onpoc (Y),

Harnicanue pedepara (P).




[Ipy  wW3ydyeHWW  OUCHUIUIMHBI  MOTYT TPHMEHSTCS  JJICKTPOHHOE  OOy4deHue,
JUCTAaHIIMOHHBIC 00pa3oBaTeNbHbIe TeXHOJIOorHH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IIlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBble paboTbl HE IPELYCMOTPEHBI

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeHHsl AJs CAMOCTOATEIbLHON padoThI
00y4YaIIUXCS M0 JUCHHUILINHE (MOYJII0)

[epeuenp y4eOHO-METONUECKOTO 0OECTICUEH S AUCIIMIUINHEI 110
Ne Bun CPC BBINOJTHEHHUIO CAMOCTOSITENILHOM PaboThI

1 |Hamucanue pedepatos MeTtoanveckre peKOMECHIAIIMY TI0 OPTaHU3aIMU CAMOCTOSTEIBHOM PabOThI
CTYZICHTOB Ka(ephl FTCHETUKH, MUKPOOHOJIOTUU U OMOXUMUH, YTBEPIKICHHBIC
kadeapoii nporokos Ne 07 ot 18.02.2021 ¢

2 |[logroroBka Metoandeckue peKOMEHJalluK 10 OPTaHU3alMK CaMOCTOSATENIbHON paboThI
MYJIBTUMEIUHHBIX CTYZIEHTOB Ka(epbl FeHETUKU, MUKPOOHOJIOTHH ¥ OMOXUMHUH, YTBEPKICHHBIC
Mpe3eHTALNN kadenpoii mpotokon Ne 07 ot 18.02.2021

3 |CamonoarotoBka Meroaudyeckne pPeKOMEHAAIMH 10 OPTaHM3AIMH CaMOCTOSTEIFHOH PabOTHI

CTYZIEHTOB Ka(eaApsl TeHETHKH, MUKPOOHOJIOTHY B OMOXUMHH, YTBEPKACHHbIE
kadenpoii mporokon Ne 07 ot 18.02.2021

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00y4YaroIUXCs M3
YHCJIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTasistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbS U BOCHPUATHS HH()OPMAITHH:

JUist a1 ¢ HapyILEHUSIMU 3pEHMSL:

—B TEYaTHOH (popMe yBETHMUSHHBIM MIPU(TOM,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTa,

— B (opme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B popMme ayaunodaiina.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETM3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
o0ydJaronuxcs.

3. OOpa3zoBaTe/bHbIe TEXHOJIOTMH, NPHUMeHsieMble NPH OCBOCHHMH JHCHUIIUHBI
(Monxyuis)

[Ipu peanusanuu yueOHOI pabOTHI 10 OCBOEHUIO Kypca «DHEpPreTH4ecKuil MeTadoIn3M
POKAaPUOT) UCIIONIB3YIOTCS COBPEMEHHbIE 00pa30BaTEIbHBIE TEXHOIOTHH:

—HMH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUH;

—IPOEKTHBIE METOBI O0YUECHHUS;

—HCCIEI0BATENIbCKUE METO/IbI B 00yUEHHH;

—npo0ieMHoe o0yueHue

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.

4. OueHoyHble cpeacTBa sl  TEKYLIEro KOHTPOJIA  yCIEBAEMOCTH H
NMPOMEKYTOUHOI aTTecTAlNU

OrneHOYHBIC CpeNCTBAa TpeAHA3HAYEHBI 11 KOHTPOJIS M OIEHKH 00pa3oBaTeNbHBIX
JTOCTHKEHUH 00YJaroIIUXCsl, OCBOMBIINX MPOTpaMMy y4eOHOU AMCHUILTHHBI « JHEPTETHYECKHIA
MeTab0JIM3M IPOKAPUOT.



OneHouyHbIE CpeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ui MPOBEACHUS TeKylIero
KOHTPOJIsE B (OopMe3aluThl MPAKTHUECKOW pPaboThl, YCTHOTO ompoca, pedepara, mokiana-
MPE3EHTALMU 110 IPOOIEMHBIM BOIIPOCaM, U MPOMEKYTOUHOI aTTecTanuu B GopMe BOIPOCOB K
IK3aMEHY.

CprRTypa OLHCHOYHBIX CPEACTB NJHA TeKleIeﬁ H l'lpOMe)KyTO‘lH()ﬁ aTrreCTanmumn

HauMenoBaHue O11eHOYHOTO CpCACTBa

Ne Kon u HaumeHoBaHMe
Pesynbrarsl 00ydeHust . [IpomexyrouHas
n/n HMHIUKaTOpa Texyumii KOHTPOIb
aTTecTanys
UIIK-1.1. [Tonumaer u 3HaeT (yHIaMeHTaJIbHbIC IIpakTuueckas Bomnpocs! Ha
MPUMEHSET B pa3IUYMs MEXITY pabora NeNel,6; SK3aMeHe
npodeccroHaNbHOM SHEPreTUUECKUMHU IIPOIiecCaMU B pedepar; noxiaz- 1-9
JIeSITEIbHOCTH OCHOBBI MIPUCYTCTBUH U OTCYTCTBUU Npe3eHTalus
(yHIaMEHTaIbHBIX U KOHEYHOTO aKIIeNTopa; yMeeT
1 MPUKJIATHBIX PA3EIIOB MIPUMEHSATH B IPO(ECCHOHATIBHON
OGuonornyecknx u JEeATEbHOCTH MIPUKIIAHbIC
9KOJIOTHIECKUX METO/IBI SHEPTETHIECKOTO
JVCIUIIIHH. MeTaboJIN3Ma IPOKAPHOT; BIAAEET
TIpUeMaMH MPUKIATHBIX PA3/IEeIoB
SHEPreTUUecKoro MeTadoamu3ImMa
MIPOKAPHOT.
WIIK-1.2. ITnanupyet u 3HaeT  MOJIEKYJSpHbIE  OCHOBHI | IIpakTnyeckas Bomnpocs! Ha
IIPOBOJUT MEPOIIPUATHUSL NpeBpalleHus] YHEPTUH B JKUBBIX | pabora NeNe2-5; JK3aMEHE
0 YKOJIOTHYECKOMY cUcTeMax Ui IUIAHUPOBaHUsA | pedepart; MOKIai- 10-18
MOHHUTOPHHTY H OXpaHe MEpOIPUSATHH TI0 IKOJIOTHYECKOMY | Mpe3eHTaIHs
HPUPOJIBL. MOHUTOPHHTY B TPHUPOJIE; yMEET
TOTOBUTH 3JICKTUBHBIC CPEABI IS
BBIJICTICHUS ¢oro- "
2 XEMOCHHTE3UPYIOMINX  OaKTepHid,
reTepoTpoPHBIX  OakTepuii B
paMKax MEpOTIPUSATHI 1o
9KOJIOTHYECKOMY MOHHTOPHHTY;
BJaJeeT HaBBIKAMH paboOTBl €
HPOJYKTaMHU HHEPTreTHUECKOTO
MeTtabonu3ma  Oaxktepuil I
OLICHKH 9KOJIOTHYECKOTO
COCTOSIHUSI IPUPOJIBL
WUIIK-1.3. 3HAeT CoAepkKaHue coBpeMeHHbIX | IIpakTuyeckas Bomnpocs! Ha
JeMoHcTpupyeT Biafenue | uHopManmMoHHBIX pecypcoB 1o | pabora NeNel-2, 6; JK3aMeHe
COBPEMCHHBIMHU OCHOBHBIM ITyTSIM OHOXMMHYECKHX | pedeparT; TOKIa- 19-27
MH()OpMAaMOHHBIMA NIPEBPAIlEHUH  HHEPreTHYECKUX | Mpe3eHTaIHs
pecypcamu cyOCTpaToOB NPOKAPHOTAMH; YMEET
OGHMOJIOrMYECKOTo U MIPEABUICTH Ppe3yIIbTaThl
9KOJIOTMYECKOTO KYJIbTUBUPOBAHUS
3 COJIepIKaHus, U MHKPOOPTaHU3MOB UL
HCTIONB3YET UX B HCIIOIb30BaHUS B
npodeccrnoHaTbHON po¢heCCHOHATIBHOM
JIeSTeIbHOCTH. NeSITeIbHOCTH; BIIAJIEET
METOIUKAMU MTONCKa
COBPEMEHHBIX HH()OPMAIMOHHBIX
pecypcos o TEeMaTHKe
9HEPreTHYeckoro  meraboim3Ma
IIPOKAPHOT.
UIIK-1.4. Amanusupyer 3HAeT aJITOPUTM anHamusa | IIpakTuueckas Bomnpocs! Ha
Pe3yJIbTAaThl HAYYHBIX Ppe3yJbTaThI Hay4HBIX | pabota NeNel, 6; 9K3aMeHe
SKCHEPUMEHTOB U JKCHEPUMEHTOB B obmnactu | pedepar; noxai- 28-37
4 NPE/ICTABISIET X B JOPME | DHEPreTHYECKOTO  MeTaboyn3Ma; | Mpe3eHTalus
nyOauKanuii B yMEeT MPEICTABIATh BBIBOJBI O
peLEeH3UPYEMbIX HayYHBIX | MOJIEKYJISIPHBIX OCHOBaX

W3IaHUSX, TPOBOJIUT
JIUCKYCCHM Ha HaYyYHBIX

npeBpal€Huss DHEPIruu B KUBBIX
CUCTEMax (cybcTpatHoe,




HaumenoBanne OIICHOYHOTI'0 CpEACTBA

Ne Kox n nanmeHnoBanue
PesynbraTel 00y4eHus . IIpomesxyTrounast
n/n HHIUKaTOpa Texkymui KOHTPOJIb
aTTecTalys
MEPOTPUITHSIX. OKHUCIIUTEIILHOE "

¢borodochopunupoBanue,
XEMOCHUHTE3) M Pe3yJbTaThl
9KCIIEPUMEHTOB B ¢dopme
nyOJHMKalnii B PELECH3UPYEMbIX
HAay4YHbIX  W3JAHUAX;  BiageeT
MOHATHITHOHM 0a30#f 0 TpOBeICHUH
JIMCKYCCHH Ha Hay4YHBIX
MEPOIPHATHIX OTHOCHTEJIEHO
pe3yIbTaTOB IKCIIEPUMEHTOB 10
9HEPTeTHYECKOMY  MeTaboiu3My
MPOKApPHOT.

TunoBble KOHTPOJIbHBIC 3aJaHHUSI MJIM HHbIe MAaTepHAJbl, He00XOAUMBbIE JIA
OlLlCHKW 3HAHUH, YMEHHi, HABBIKOB M (MJIH) ONbITA AeATEJbHOCTH, XapaKTepU3YyHIIUX
Tanbl GOPpMHUPOBAHNSI KOMIIETEHIMH B Mpoliecce 0CBOEHUs 00pa30BaTeIbLHON MPOrpaMMbl

Tewmbl pedepaToB U JOKIAJ0B-IIPE3ECHTALIUNI!

JpixaTenbHas Lenb a’poOHbIX Oakrtepuil. CTpoeHue, JIOKaIU3alus, MEXaHU3M JIEHCTBUA.
OTnuuus 0T H3YKapHMOTHUECKON JAbIXaTeIbHON LEeMH.

CriocoObl HAKOIUIEHUS ([EM0) SHEPruM Yy TMPOKapuoT (TpaHCMEMOpaHHBIH MOTEHIHA,
aKTUBUPOBAHHbIE COEIUHEHUs, oOpasyromuecs Mnpu cydcTtpaTHOM (ocohopHIIMpOBaHUH,
HAJZIH, AT® wu pnp.). 3amacHele NUTaTelbHbIE BeElIeCTBA y OakTepuil M CHOCOOBI HX
UCIIOJIb30BaHUS JUIs [TOJIy4EeHUs SHEPTUU.

[Tosryuenue mpokapuoTaMH SHEPrUU INpU XemocuHTese. llpucnocobiieHus K HMCIONIb30BaHUIO
HEOPraHMYEeCKUX JOHOPOB.

Hctopusi OTKpBITHS XEMOCHHTE3a Yy MpoKapuoT. Pa3BuThe KOHUENIMM MEXaHU3MOB
XEMOJIUTOABTOTPO(PHUH.

AHa’poOHOE [pIXaHME Yy TMpoKapHoT. JlpIxaTenbHas LENb IPOKAPHOT, CHOCOOHBIX K
aHa’YpPOOHOMY JBIXaHHUIO.

@DOTOCUHTETUYECKUH anmnapaT y NpokapHuoT. [IurmenTel. yHKIIMOHAIBHBIE CTPYKTYPBI.
bakrepuanbHbIit AHOKCUT€HHBIN dboTocuHTE3. buopaznoobpazue
AQHOKCUT€HHBIX()OTOCUHTETUKOB. JIOHOPBI  3JIEKTPOHOB. BepTtukansHOe pacnpeneseHue
(OTOCUHTETHKOB B BOJJOEMAX.

OxcurenHslii  (otocuHTe3 nuaHoOakTepuil. @Porocuctembl. CxoacTBa W OTIAMYUSA  OT
(doTocuHTE3a 3YKapHOT (BBICUIMX PACTEHUN).

CyOctpaTtHoe ¢ochopunrpoBaHne Kak Hauboiee NPUMUTHBHBIN CIIOCOO MONyYEHUs] SHEPTrUu
rereporpodamu.

OBouoLs CHOCOOOB TOJIYYEHUS] SHEPruu. DHJIOCHUMOMOTHYECKAas TEOpUs MPOUCXOXKICHUS
MHUTOXOHJIPHUI U XJIOPOILIACTOB.

3ayeTHO-IK3aMeHALMOHHBIE MATEPUAJBIIIA MPOMEKYTOYHOI aTTecTalNu
(3x3ameH/3a4eT)
[TepeueHb BOMPOCOB JIJIsl TPOMEKYTOUHON aTTecTalu (IK3aMeH):
1. TlonsaTue kaTaboaM3Ma U €To POJIb B METa0OIM3ME OaKTepuil.
2. Tuppomms clnoXHBIX CyOCTpaTOB KaKk HadaJbHBIA ATanm Katabonmusma. [maponurudeckue
(depMeHTHI OaKkTepuil KaKk OCHOBA KaTabOJIMYECKOT0 MOTEHIIHANa IPOKAPHUOT.
3. CyOctpatbl, MeTabOTU3UPYyEMbIe MUKPOOPTaHU3MaMH. KaTaboamaeckuii moTeHuan

NPOKapUoT (IpUMEpPHI, B3aUMOCBS3b CO CBOMCTBaMU OaKTepUid).

4. DHepreTH4ecKuil MeTaboIu3M MPoKapuoT. OCHOBHBIE MOHSATHUS U MYTH.
5. CnocoObl HaKOIUIEHWS W  COXPAaHEHHUs] OSHEPrHM HA  MOJEKYISIPHOM  YPOBHE:
MaKpOIPTruYeCKHe COCTUHEHUS.




6. Teopus Mutuenna: GopMHpPOBaHHE MPOTOHHBIX TPATUEHTOB HA OMOJIOTHUYECKUX MEMOpaHax
KaK croco0 TpaHchOopMaluu SHEPTUH.

7. ®ochopunupoBanue AJID kak KIHOUEBOH MOMEHT DHEPIreTHYECKOro Merabonn3ma. Buabl
dbocdoprmpoBanus.

8. Ilomustue cybcrpatHoro docopunupoBanus. Cucrema OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
peoOpa3oBaHuii BHYTPU MOJIEKYJIbI cyOcTpaTa.

9. OOwmas ouHaAMHKa CTaHIAPTHOM OHHEPruM peakiuii o0pa3oBaHUS WHTEPMEIUATOB Ha
npuMmepe raukonmsa. Ponb 1,3-mudochormunepata u dochoeHonmupyBata B 00pa3oBaHUU
ATO.

10. Pa3HooOpa3ue HavadbHBIX MYTEH pacIeIUICHUs yriieBojoB. I mukomm3. Beixon sHepruu B
dbopme ATD.

11. Ilenro3odochaTHbIil MyTh pacHienyieHus yriieBo1oB. Poib. Beixon sneprum.

12. Ilyte DHTHEpa-/lynopoBa kak cnenuduUecKrii HauaabHbIH MyTh Pa3IOKEHHS YIJIEBOJIOB Y
npokapuot. Ocobennoctu. Ponb B MeTabonmm3me. XapakTepHbIe BO3OYAUTEIH.

13. Tlonsitue o 6pokenusx. Bunbl OpoxeHuil, XxapakTepHble BO30YIUTEINH.

14. T'omoepMeHTaTUBHOE MOJIOYHOKHCIIOE OpoxKeHrne. XUMU3M, BO3OYTUTEIIH.

15. T'erepodepMeHTaTUBHOE MOJIOYHOKUCIIOE OposkeHne. XUMHU3M, BO30OYAUTEIH.

16. IlponmoHOBOKHMCIIOE OpOKEHHWE — XHUMH3M, pPOJIb (OPMUPOBAHUS TPEXYIIEPOIHOTO
aKIenTopa, BO30yAUTEH, UCIIOJIb30BAHHUE.

17. MacnsHokucnoe OpOXEHHEe— XUMHU3M, 3HaueHUE OOpa30BaHUS YETBHIPEXYIJIEPOIHOTO
aKIenTopa, BO30YAUTENH, UX 3HAYCHHE.

18. AneroOyrunoBoe OpokeHHE— XHUMH3M, pOJIb 00pa3oBaHMsA HECKONBKHX KOHEYHBIX
MPOJYKTOB, BO30OYIAUTENH, MPAKTUYECKOE UCIIOJIb30BaHNUE.

19. JIBydaznocts OpoxxeHnid. brnonornueckuii cMbIc pa3HOOOpa3Hsi KOHEUYHBIX MPOYKTOB.

20. CnuproBoe Opoxenue. XuMu3M. BozOynurenu.

21. DnexTtpoHTpaHcnopTHoe (ocdopunupoBanue. I[IpUHIMIIBI  OCYIIECTBICHUS, CBS3b C
XE€MOOCMOTHYECKOU Teopuel Muruesuia.

22. OxucnurenbHoe (ochopunupoBanne u (doropochopummpoBanue. Poms GopmupoBanHus
MeMOPaHHOTO I'PaAUEHTA.

23. llenb mepeHoca 3JIEKTPOHOB y OakTepwid. O0IIee CTpOoeHUE, 0COOSHHOCTH.

24. CpaBHHTeNbHAs dSHepreTuueckas 3(Q(EeKTUBHOCTh CYOCTpPAaTHOIO M OKHCIUTEIHHOIO
dbochoprnpoBaHUH.

25. MemOpaHbl OakTepuil: CTPYKTYypHas, MOJEKYJSpHas OpraHu3alus, XMMHUYECKHH COCTaB,
byHKIMH, pU3HOIOTHYECKHE OCOOEHHOCTH.

26. llens nmepeHoca 351eKTpoHOB. Pa3HOOOpa3ne KOHEUHBIX aKIENTOPOB Y OaKTEpUid.

27. OxwucnurensHOe (HOCHOpUITHPOBAHHE.

28. Ana’poOHoe npixaHue npokapuoT. Hurpar- u cynbdarpenykuus. Mcnonab3oBaHME HMHBIX
aKIENTOPOB JIEKTPOHOB MPU aHAYPOOHOM JIBIXaHUH.

29. ®orocunTeTnyeckoe GochopunupoBanue. Posb 06paTHOro nepeHoca 3JIeKTPOHOB.

30. ITypmypHBIe MEMOpaHBI (HOTOCHHTE3UPYIOIINX apXEH.

31. OkcureHHbli W aHOKcUTreHHBIH ¢orocunte3. IlpencraBurenu. IlypmypHble cepHble U
HECEpHbIE, 3eTIeHbIe (POTOCHHTE3UPYIONINE OaKTePHH.

32. Pa3HooOpa3ue NCTOUHMKOB AJIEKTPOHOB JJISi HELUKIMYECKOTO TPAHCIIOPTa AJIEKTPOHOB IpHU
OaxTepuaabHOM (POTOCHHTESE.

33. Hcnonb3oBaHMe NPOKAPUOTAMH HEOPraHMYECKHUX BEIIECTB B KauyecTBE HCTOYHUKOB
DIIEKTPOHOB W DHEPTUU. Poib Me30COM B NPOCTPAHCTBEHHOM pACHOJIOXKEHHH (HEPMEHTHOTO
anrmapara XeMOJIUTOABTOTPO(OB.

34. Vcnonb30BaHHE AJIEKTUBHBIX M OOOTATHTENBHBIX CpPEl JJIsi BBISIBICHHS TPYNI OaKTEpHid,
pa3INYaoIUXCsl THIIOM MeTa0oIu3Ma.

35. HccnenoBanue kaTabOIMUECKOW aKTUBHOCTH MUKPOOPTaHU3MOB Yepe3 BBISBICHUE

ocoOeHHOCTeN peHoTumna.



36. Ormenka kaTaboJIMYeCKOro MOTEHIMAJIA ITTaMMa MOJICKYJISIPHO-TEHETUYECKIUMH METOIAMU:
BBISIBJICHHE T€HOB OMOJIETpaallii Pa3IMYHBIMA METOIAMHU.

37. MynbpTHCYOCTpaTHOE TECTHPOBAHHME KaK JKCIPECC-OIEHKAa KaTaObOIMYeCKOH aKTUBHOCTU
H30JIATA.

Kpurepun oueHuBaHus pe3yJibTaToOB 00y4eHHUs

Onenka Kputepuu onieHrBaHus 10 9K3aMEHY
Bhicokuil OLECHKY ~«OTIMYHO» 3aCHYKUBACT CTY/EHT, OCBOMBIIIMI 3HAHUS,
YPOBEHD «5» YMEHUS, KOMIETCHLUMH M TEOPETHUECKHH MaTepual 6e3 mpobenos;
(oTHuHO) BBHITIOJTHUBIIMIA BCE 33JaHUs, MPEAYCMOTPEHHBIC y4eOHBIM IUIAHOM Ha
BBICOKOM KaueCTBEHHOM YpPOBHE; PaKTHYECKHE HaBBIKU
po(heCcCHOHATLHOTO MPUMEHEHHS] OCBOCHHBIX 3HAHMI C(HOPMHUPOBAHBI.
Cpennnii OLICHKY «XOpOILO» 3aCIyXUBAET CTYACHT, MPAKTUYECKU MOJHOCTHIO
YPOBEHB «4» OCBOMBIIMN 3HAHUS, YMEHHUS, KOMIETEHIIMM U TEOPETUUYECKUM
(xopor110) MaTepuai, y4deOHble 3aJaHHsl HE OIICHEHbl MaKCHUMAJIbHBIM YHCIOM
0aJuI0B, B OCHOBHOM C(HOPMHPOBAT MTPAKTUIECCKIE HABBIKH.
[Toporossrii OIICHKY «YyJIOBJIETBOPHUTEIHHO» 3acITy>KUBAaeT CTYAEHT, YacTUYHO C
YPOBEHB «3» npoOenaMyd  OCBOMBIIMN  3HAHUS, yMEHHS, KOMIIETEHUUH U
(YAOBIETBOpUTE | TEOPETUYECKUN MaTepuall, MHOTrHe yueOHble 3adaHus Jubo He
JILHO) BBITIOJTHWI, JIMOO OHU OIEHEHBI YHCIOM OauIoB ONU3KUM K
MUHUMAJIbHOMY, HEKOTOPbIE MPAKTUYECKHE HABBIKU HE CPOPMHUPOBAHBI.
MuHUMaJIBHBI | OIIEHKY «HEYJOBIETBOPUTEIHHOY 3aCIIy)KMBAET CTY/IEHT, HE OCBOUBILIUN
YPOBEHB «2» 3HAHUA, YMEHUS, KOMIIETCHIIMN U TEOPEeTUUYECKUIl MaTepuas, yuyeOHbIe
(HeYIOBIIETBOPHY | 3a/laHUs HE BBIMOJHUI, IPAKTUYECKUE HABBIKU HE CPOPMUPOBAHBI.
TEJILHO)

OrneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BRIOMPAIOTCS C YI€TOM WX WHAMBHIYATBHBIX TICHXO()U3UIECKIX 0COOCHHOCTEH.

— NpU HEOoOXOAMMOCTH HHBAJIMAAM M JIMLIAM C OrPAaHHYEHHBIMH BO3MOXHOCTSIMHU
3/10pOBbS MTPEIOCTABIISETCS JOMOJIHUTEIBHOE BpeMs IS IOATOTOBKU OTBETA Ha dK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00YyUSHHsI HHBAJIUIOB U JIUIL C
OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 370POBBSI IIPEAYCMATPHBACTCSI UCTIOIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpU HEOOXOAUMOCTH JIJIsl O0YJArOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLEAypa OLEHMBAHUSA pE3YyJIbTaTOB OOyYEHHUS MO JUCHUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponiennypa onieHMBaHUs Pe3yJbTaTOB OO0Y4YEHMs WHBAJIUAOB U JIUI[ C OrpPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbSl 10 JUCHMILIMHE (MOAYNIO) MpEeayCMaTpUBAET MPEIOCTaBIECHUE
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHMYEHHSIM HMX 370POBbS U BOCIPHUATHA
uH(popMauu:

Jist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00yJaromuxcs.



5. IlepeveHnb y4eOHOI JIuTepaTypbl, HHHPOPMALMOHHBIX PeCYPCOB U TE€XHOJIOTHii

5.1. YueOHasi auTeparypa
1. CoBpemenHas Mukpo6uomnorus. Ipokapuors! : [yae6noe nmocodue] : B 2 1. T. 1/ mox pen. H.
Jlenrenepa, I'. [Ipesca, I'. [llnerens ; nep. ¢ aura. M. A. bepra u np. nox pea. A. U. HerpycoBa u
T. C. Unbunoii ; [C. Aaxes u ap.]. - M. : Mup, 2005. - 654 c., [8] 1. un. - (JIyummii 3apyOesxHbIii
yueOHuK). - bubmmorp. B konme riaB. - ISBN 503003707. - ISBN 5030037063. - ISBN
3131084111 : 1415 p. 70 k. (49 3k3).
2. CoBpeMeHHas Mukpoouonorus. [IpokaproTs! : [yue6Hoe mocobue] : B 2 1. T. 2 / mox pex. M.
Jlenrenepa, I'. JlpeBca, I'. Illnerens ; nep. ¢ aarn. W. B. Andeposoii, A. B. Jlebenunckoro u K.
JI. TapacoBa nox pen. A. . Herpycosa ; [A. byt u ap.]. - M. : Mup, 2005. - 493 c., [12] . un. -
(JIyumuit 3apyOexHbiii yueOHHK). - bubmmorp. B xonue rias. - ISBN 50300370X. - ISBN
5030037063. - ISBN 3131084111. (50 3k3).
3. Herpycos, A. 1. Muxkpobuosiorusi: Teopus 1 npaktuka B 2 4. Yactp 1 : ydeOHUK Ui BY30B
| A. U. Herpycos, 1. b. Koroa. — Mocksa : MznatenbctBo Opaiit, 2021. — 315 ¢. —
(Boiciree oopazoBanue). — ISBN 978-5-534-03805-7. — Texkcer : anexrponnsiit // DBC HOpaiit
[caiir]. — URL.: https://urait.ru/bcode/468999 (nara obpamenus: 01.05.2021).
4. Herpycos, A. 1. Muxpobuosiorusi: Teopus U NpakTuka B 2 4. Yactp 2 ;| y4eOHUK Ui BY30B
| A. U. Herpycos, 1. b. Koroa. — Mocksa : Mznatenbcto IOpaiit, 2021. — 332 ¢. —
(Boiciiee oopazoBanue). — ISBN 978-5-534-03806-4. — Texkcer : anexrponnsiit // DBC HOpaiit
[caiir]. — URL.: https://urait.ru/bcode/470688 (nara obpamenus: 01.05.2021).
5. HMBmuna, Upuna bopucoBHa. bonbmoit npaktukym "Muxpobuosnorus” [Tekcr] : yueOHoe
nocobue ans cryaeHtoB By3oB / M. b. MBmuna. - Cankt-IletepOypr : IIpocnext Hayku, 2014. -
108 c. : w1 - bubnworp. B KoHIE 3a1a4. - bubnmorp.: c. 92-94. - ISBN 9785903090976 : 521.50.
6. Ewmmes B.T. Mukpo6uomnorus / B.T. Emues, E.H. Mumryctus. - 6-¢ u3n., ucop. - M.: llpoda,
2006. - 445 c.: un. - (Boiciiee obpazoBanue). c. 427-428. - ISBN 5358004432. (20 3k3).
7. Ky3nenos, Anekcanap EsrenbeBuu. Hayunsie ocHOBBI AK0OHOTEXHONIOTHH [ TekeT] : yuebHoe
nocobue 171 ctyaeHToB By30B / A. E. Kysnenos, H. b. I'pagosa. - M. : Mup, 2006. - 503 c. : un.
- bubnmorp. : c. 488-489. - ISBN 5030037659 : 245 p. (20 3k3).
8. I'opnenko, B.A. Hayunble ocHOBBI OumoTexHonoruu : yyeOHoe mocobue / B.A. TI'opieHko,
HM. Kyry3oBa, CK. Ilarynuna ; MuHuctepctBo o0Opa3oBaHus M Hayku Poccuiickoit
Oenepanun, denepasbHOE TOCYAAPCTBEHHOE OOJUKETHOE O00pa3oBaTelIbHOE YUpEkKAECHUE
BBICHIETO MPO¢eCCHOHATBLHOr0 00pazoBaHus «MOCKOBCKUN MeJarorndeckuii rocy1apcTBEHHbIN
yauBepcuteT». - M. : Ilpomereit, 2013. - Y. I. Hanorexnonoruu B 6uosnoruu. - 262 c. : ui.,
Tabnm., cxem. - ISBN 978-5-7042-2445-7 ; To xe [Dnextponnsii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=240486 (nara ob6pamienus: 16.05.2021).

5.2. Ilepuoanyeckasi JUTepaTypa

HasBanune n3ganus [TeprognaHOCTH BBIXO/A Mecro xpaHeHus 3a KaKue roJsl
(B rom) XpaHUTCs
Mukpobuosiorus 6 1944-2016 u3
1956-1983,

Bectnux MI'Y. Cepus: buonorus 4 1987-2016 43

Knnangeckas u maboparopHast 12 2001-2016 s

JIMarHOCTHKA

Mukoutorus U puTonarosaorus 6 2001-2016 43
MHuUKpOOHOJIOTHYECKHiT KypHAI 6 1987-2016 43
MornekyJsipHasi Ou0JIOTust 6 1978-2016 43
BuorexHonorust 6 1996-2016 43

Mspectits PAH Cepis: 6 1936,1944-2013 | /3
Bbuosnoruueckas

[MpuknaaHas GHOXUMHUS U 6 1968-2016 s
MHUKPOOHOJIOTHS

Buonorus. PedeparuBabiii 1970-2013 3an PXK




HazBanue nznanus IeprnoauuHOCTD BBIXOAA Mecto xpaHeHUs 3a Kakue ToAbl
(Bron) XpaHUTCS

)kypHas. BUHUTH

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHbIe Npo(eccHOHAIBHBIE 0a3bl
JAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
DJ1eKTPOHHO-0u0InoTeYHbIe cucTeMbl (IBC):
1. DBC «FOPAUT»https://urait.ru/
2. ObC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4. 9BC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpodeccnonanbubie 6a3b1 JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirectwww.sciencedirect.com
Kypuanst uznarenscrea Wileyhttps://onlinelibrary.wiley.com/
Hayunast snextponnas 6ubiaunorexa (HIb)http://www.elibrary.ru/
ITomHOTEKCTOBEIE APXUBbI BEAYIIUX 3allaAHbIX HAYYHBIX )XYpPHAJIOB HAa Poccuiickoin
nJIaT(bopMe HayuHbIX xypHaioB HOMKOHhttp://archive.neicon.ru
7. HauumonanpHass dJEKTpOHHass OuOmmoTeka (AOCTym K DJIEKTPOHHOM  OMOJIIMOTEKE
auccepTanuii Poccuiickoit rocyaapcrsennoit oubnmuorexu (PI'B) https://rusneb.ru/
8. Tlpesunentckas oubnmorexa um. b.H. Enpuunahttps://www.prlib.ru/
9. DnekrponHas koyekuus Oxkcdopackoro Poccuiickoro @onnaa
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. "Jlexropuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas unpopmaironnas cucrema POCCUS  http://uisrussia.msu.ru
HNupopmManoHHbIE CIPABOYHbIEC CHCTEMBI:
1. KoucynwsranT [Lmtoc - cipaBovHast MpaBoBasi cUCTEMa (JIOCTYII TI0 JIOKAJILHOMW CETH C
KOMIIbIOTEPOB OMOINOTEKH)
Pecypchl ¢cBOGOIHOTO T0CTYNA:
1. AwmepukaHCKas maTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/
2. Tlomuble TEKCTHI KaHAJACKUX Auccepraruii hitp://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka(http://cyberleninka.ru/);
4. MWUHHCTEPCTBO HAyKH U BhIcIIero oopazoBanusa Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;
5. ®enepanbHblii mopTan "Poccuiickoe oopazosanue"http://www.edu.ru/;
6. Hnadopmarnmonnas cuctema "EnnHOE OKHO AOCTyIa K 00pa30BaTEIbHBIM
pecypcam"http://window.edu.ru/;
7. Enunas xoyutexius mudpoBbIx 00pa3oBaTenbHbIX pecypcoshttp://school-collection.edu.ru/ .
8. ®depmepanbHbIi IICHTP HHOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);
9. Ilpoext I'ocynapcTBeHHOTO HHCTUTYTA pyccKoro si3bika uMeHu A.C. [lymkuHa
"Oo6pa3oBanue Ha pycckom"https://pushkininstitute.ru/;
10. CnpaBouHo-uH(popMannoHHBIH mopTan "Pycckwuii si3pik"http://gramota.ru/;
11. Cnyxba TeMaTHYECKUX TOJKOBBIX ciioBapeiihttp://www.glossary.ru/;

Sus PR
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12. Cnosapu u suimkinoneauuhttp://dic.academic.ru/;

13. OO6pa3oBatenbHblil moptan "Yuebda"http://www.ucheba.com/;

14. 3akonompoekT "O6 obpazoBanuu B Poccuiickoit @enepanun. Bompock u orBeThINttp://XN--
273--84d1f.xn--plai/voprosy i_otvety
Co0OcTBeHHbIE JIEKTPOHHbIE 00pa3oBaTe/ibHbIe U MH(opManuoHHbIe pecypcbl Kyol'Y:

1. Cpena MomynpHOTO TuHaMu4eckoro ooyuenushttp://moodle.kubsu.ru

2. baza yueOHBIX IJIaHOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB, IyOIUKAIMi U KOHGEpeHIUH
http://mschool.kubsu.ru/

3. bubnuoreka nHGpOPMAIMOHHBIX PeCypcoB Kadeapbl HHHOPMAITMOHHBIX 00pa30BaTEIbHBIX
texHosoruiihttp://mschool.kubsu.ru;

4. DnexktpoHHbI apxuB qokymeHToB KyoI Vhttp://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa3oBaTeiIbHbIC pecypchl Kadeapsl HHPOPMAIMOHHBIXCUCTEM U TEXHOJIOTHIA
B oOpazoBanun KyOI'Y wu nHayuHo-metomuueckoro skypHana "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeToauyeckne yKa3aHusi [IJsi 00y4YalOIIHUXCA 10 OCBOEHHIO JIHCHUILUIMHBI
(MmonxyJis)

Jleknus:

PaboTta Ha sekuuu SBISAETCS OYEHb BAKHBIM BHUJIOM CTYAECHUYECKON AEATENBbHOCTU IS
U3y4YeHHsI TUCIUIUTMHEL, T.K. HA JIEKIUU MIPOUCXOAUT HE TOIBKO COOOIIEHIE HOBBIX 3HAHUI, HO U
cucreMaTu3anus U o0oO0IeHNe HAKOIUICHHBIX 3HaHUH, GopMUpOBaHHE HA UX OCHOBE MACHHBIX
B3IJIAJIOB, YOEKICHUH, MHPOBO33PEHUS, Pa3BUTHE ITO3HABATEIBHBIX M TNPO(ecCHOHATBHBIX
uHTEepecoB. JIEKTOp OpUEHTHPYET CTYIEHTOB B yueOHOM Marepuane. KpaTkue 3amucu Jiekuui
(KOHCIIEKTHPOBAHKE) IOMOIa€T YCBOUTH MaTepual.

Hanucanue xoHcnekTa JIEKLIUH: KpaTKoO, CXEMAaTU4HO, IOCJIEI0BaTEIbHO (PUKCUPOBAThH
OCHOBHBIE TIOJOKEHHUS, BBIBOABI, (OPMYIMPOBKH, OOOOLICHHMS; MOMEYAaTh BAXKHBIE MBICIH,
BBIJICJIATH KIIFOUEBbIE CJIOBA, TEpMHUHBI. KOHCIEKT JiyuIlle moipa3ieisaTh Ha MyHKTHI, Haparpadsl,
coOnrofast KpacHyro CTpoky. IIpuHIMNUanmbHBIE MecTa, OIpeneieHHs,, (OpMyJbl CIeayeT
COIIPOBOXKJATh 3aMEUAHUSIMH: «BA)KHO», «OCO00 BaKHO», «XOPOIIO 3allOMHUTH» M T.NI. WU
noJYepKuBaTh KpacHou pyukoi. llemecooOpasHo pa3paboTaTh COOCTBEHHYIO CHMBOJIHKY,
COKpAILlEHUS CJIOB, YTO IO3BOJHUT CKOHLIEHTPUPOBaTb BHUMaHME Ha BaXXHBIX CBEIEHUSIX.
[IpocnymBanme 1 3aMUCh JIEKIIMKA MOYKHO TMTPOU3BOIUTH TIPH TIOMOII COBPEMEHHBIX YCTPOUCTB
(tuktooH, HOYTOYK, HETOYK W T.M.). PaboTas Haj KOHCIIEKTOM JIEKLMH, BCerja cleayeT
UCTIONIB30BaTh HE TOJBKO Yy4eOHWUK, HO M Ty JIUTEpaTypy, KOTOPYIO IOMOJHHUTEIHHO
PEKOMEH/IOBaJI  JIGKTOp, B TOM YHCJIE€ TEPUOAMYECKHE HW3JaHMS COOTBETCTBYIOLIECH
HanpasieHHocTU. [lo pesynbraramM paboOTBl C KOHCIEKTOM JIEKIUHU CJIEAyeT OO003HAYUTh
BOIPOCHI, TEPMUHBI, MaTepUall, KOTOPBIN BBI3bIBAET TPYAHOCTH, TOMETUTH M MOIBITAThCSI HAWNTH
OTBET B peKOMeHAyeMoW nureparype. Eciam camocTosiTenbHO He yaaercss pa3oOpaTbcsi B
MmarepHaie, Heo0XoJuMOo c(hOpPMYIMPOBATH BONPOC U 33/1aTh MPENOJIaBATE0 HAa KOHCYJIbTAllUH,
Ha OONICHWM B KOHTAaKTHBIE Yachl. JICKIIMOHHBIN MaTepuan sBJsieTcss 0a30BBIM, C KOTOPOTO
HE00X0/IMMO HayaTh OCBOECHHE COOTBETCTBYIOIIErO paszjiena Wid Tembl. IlnaH moaroToBku K
JEKLUU:

— O3HAKOMMTBCS C TEMOU JIEKITUU

—  O3HAaKOMHTHCS C MPEUIOKEHHBIMU BOTIPOCAMHU

— HM3YYHTH COOTBETCTBYIOIIUI MaTepra

— O03HAaKOMHTBCS C JTUTEPATypOil MO TeMe
JlaGopaTopHbie padoThbI

B nporecce noaAroToBku K ga00paTopHOil paboTe HEOOXOIUMO 03HAKOMUTHCS ¢ paboueit
pOTPaMMOM JMCHUIUIMHBL, TEMaMH W IUIaHAMHU JIADOPATOPHBIX 3aHATHH, yaensis ocoboe
BHUMaHME IENIsIM M 3a/a4aM, CTPYKTYpe U COIEp)KaHUIO IMCLUUIUIMHBI, TPOBECTH AaHAIHU3
OCHOBHOIl yueOHOW JIUTEpaTyphl, Iocae 4ero paboTaTb ¢ pEKOMEHJIOBAHHOM JOMOIHUTEIbHON
auteparypoid. IIpu yCTHOM BBICTYIJICHMH IO KOHTPOJIBHBIM BOIPOCaM JIAOOPATOPHOTO 3aHSATHS
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HY)KHO wu3laraTh (HE 4YWTaTh) MaTepual  BBICTYIUIEHHS cBoOoaHO. HeobOxommmo
KOHILICHTPUPOBATH CBOC BHMMAHHUEC HA TOM, YTO BBICTYIIJICHUC 06pameH0 K ayJuTOpHH, a HC K
MpernoaaBaTesnio, T.K. 3TO 3HAUMMBbIN acleKT npodeccHoHaIbHbIX KoMieTeHIuil. [lo okoHuanun
71a00paTOPHOIO 3aHATHUS CIEAYET IOBTOPUTH BBIBOJBI, CKOHCTPYMPOBAHHBIE B XOJE YCTHOI'O
orpoca, IPOCIeIUB JOTHUKY UX MOCTPOEHUS, OTMETHB MOJIOXKEHUS, Jie)Kalue B X OCHOBe. [
3TOTO B TE€UYEHHE OMpOoca APYIHX YYalluXcs CIeayeT aenarb nmoMmeTku. bomee Toro, B ciydae
HETOYHOCTEH M (WUJIM) HEMOHMMAHUS KaKoro-ITubO BOMpoca MPOWIEHHOr0 MaTepuala CledyeT
o0paTHThCS K TPEMOJaBaTeNI0 ISl MOMy4eHUsT HEOOXOAUMON KOHCYIbTAIlMM W Pa3bsCHEHUS
BO3HUKIIEH cuTyaru. CxeMa moJAroToBKU K 1a00paToOpHbIM paboTam:
— O3HAKOMHTbHCS C TEMOH, IIeJIbI0 U 3aJja4aMU pabOThI
— paccMOTpeTh MPeJI0KEHHBIE BOIPOCHI
— H3YYUTb JICKIHOHHBIM MaTepHUall, OCHOBHYIO U JOIOJHUTEIBHYIO JIUTEPATYPY
— O3HAKOMUTHCA C3aJaHUAMU U XOAO0OM HUX BBIITOJIHCHUA
— O03HAKOMHTHCS C 000pyIOBaHUEM 3aHATHS
— BBIIIOJIHUTH 3aJaHUSI B COOTBETCTBUHU C XOA0M pa6OTI)I
— THUCHMEHHO O(OPMHTH BBITIOJHEHHYIO paboTy
— TIOJIBECTH UTOT U CAENATh CTPYKTYPHUPOBAHHBIEC BHIBOJIBI
CamocrosiTesibHas padoTa
CaMmocTtosiTenbHasi paboTa CTYACHTOB JUCIHHIUIMHE OCYIIECTBISIETCS C  LEJIbIO
yTJIY6JICHH$I, pacmmpCHusd, CUCTEMATU3allUU U 3aKPCIUICHHA IHOJTYUYCHHBIX TCOPCTHYCCKUX
3HaHUH, (OPMUPOBAHUS YMEHHM MCIIOJIB30BATh JOKYMEHTAIMIO U CHEIHAIBHYIO JIUTEPaTypy,
pa3BUTHS TO3HABATENBHBIX CIIOCOOHOCTEH W AaKTHBHOCTH, a Takke (HOPMUPOBAHHA
CaMOCTOSITENIbHOTO MBIIUICHUS, CIOCOOHOCTEN K CaMOpa3BUTHUIO, CAMOCOBEPIIICHCTBOBAHUIO U
caMopealn3aluy,  pa3BUTHSA  HCCIENOBATENbCKUX  ymeHud. Ilepen  BwImonHeHueM
CaMOCTOSITENIbHOM PabOThl HEOOXOJWMO YETKO IMOHUMAaTh LENH M 3ajaud paboOThl, CPOKHU
BBIIIOJIHEHUS, OPUEHTUPOBOYHBIH OOBEM, OCHOBHBIE TpeOOBaHUS K pe3ylbTaraM padOThl,
KpUTEpUU OIICHKU. BO BpeMs BBIMIONHEHUS CaMOCTOSITENILHON pabOThl MpernoaaBaTelb MOKET
IIPOBOAMTH KOHCYJIbTAallMU. KOHTPOJIb pe3yabTaTOB CAMOCTOATEIbHOU PabOThI CTYIEHTOB MOXKET
OCYIIECTBIISITHCS B MMUCHMEHHOM, YCTHOM WJIM CMEIIaHHOM (opMe, ¢ MpeACcTaBIeHUEM MPOTyKTa
TBOPYECKOM JEATEIHLHOCTH CTy/eHTa. B kaduecTBe (hOpM U METOIOB KOHTPOJISI CAMOCTOSITEIIbHON
paboThl CTYIEHTOB MOTYT OBITh MCMOJH30BAaHBl CEMUHAPCKHUE 3aHSATHUS, KOJJIOKBUYMBI, 3a4€THI,
TECTUPOBAHUE, CAMOOTYEThI, KOHTPOJIbHbIE paboThl M Jp. KpUTepusiMu OLEHKH pe3ylbTaToB
CaMOCTOSITENIbHOW PabOThl CTyJEHTa SBISIIOTCA: YPOBEHb OCBOCHMS CTYJIEHTOM Y4eOHOro
Marcepuaia;, yYMCHUSA CTYACHTA HWCIIOJb30BATH TCOPCTUYCCKUEC 3HAHUSA TIIPU BBIIOJIHCHUN
WHAVBUAYAIbHBIX 3aJaHUil; 00OCHOBAaHHOCTh M YETKOCTh HU3JIOKEHHUs OTBeTa; odopmiieHue
Marcpurajia B COOTBECTCTBHHU C Tpe6OBaHI/I$IMI/I.
[1nan moATOTOBKH:
—  U3YYUTh COOTBETCTBYIOIIUMN JEKIIMOHHBIN MaTepHan
— U3YYUTh OCHOBHYIO JIUTEPATYPY IO TEME
—  U3YYUTH JOMOJIHUTENBHYIO JTUTEPATYPy MO TEME
— o(opMHUTH BBIOTHEHHYIO pPabOTy NUCHPMEHHO WJIM B BHUJE MPE3CHTAIMH B
3aBHCUMOCTH OT 3a/IaHUS
— cHenarh CTPYKTYpPUPOBAHHEIE BBIBOIBI
IHoaroroBka Kk 3K3aMeHy
[Ipy moaroroBke K 5K3aMeHy HEOOXOJUMO OpPUEHTHPOBATHCS HAa KOHCIEKTHI JIEKIIHH,
pabouyio mporpamMmy AUCHUILIMHBI, HOPMAaTUBHYIO, YUEOHYIO U PEKOMEHAYEMYIO JIUTEpaTypy.
OcCHOBHOE B TIOJITOTOBKE K cllaue SK3aMeHa — 3TO MOBTOPEHUE BCETO MaTepHalia JUCIUTUIAHEL,
[0 KOTOPOMY HEOOXOJIMMO claBaTh 3k3aMeH. [Ipu MOAroToBKe K cade 3K3aMeHa BeCh 00beM
paboTBl HY)XHO paclpeesisiTh PaBHOMEPHO IO JHSM, OTBEJCHHBIM [UJISI TOATOTOBKH,
KOHTPOJIMPOBATh KaXIbIH JI€Hb BBHIMOJHEHHE HaMEUeHHOW paboThl. B meproj mOArOTOBKH K
9K3aMEHY CTYACHT BHOBBH oOOpamaercs K YK€ H3ydYeHHOMY (TMpOHIEeHHOMY) Yy4yeOHOMY



marepuany. Iloaroropka BKIrouaeT B ce0s TpH dTama: caMOCTOsATENbHas padoTa B TEUEHHE
CeMeCTpa; HEIOCPEACTBEHHAs MTOATOTOBKA B JHH, IIPEIIECTBYIOLIUE DK3aMEHY 10 TEMaM Kypca;
IOJArOTOBKA K OTBETY Ha 33J1aHUs, COAEprKalMecs B Ouerax. DK3aMeH IPOBOJUTCA MO OuieTaMm,
OXBaTBIBAIOLIUM BECh IIPOMJIECHHBIA MaTepuan JUCLUIUIMHBI, BKIIOYas BOIPOCHI, OTBEICHHBIC
JUI CaMOCTOSITE€IbHOIO M3ydeHus. s ycnemHoil ciauu ykasaHHble B paboueil mporpamme
dopmupyeMble KOMIIETEHIIMM B pe3yibTaTe OCBOCHUS JHCLUUIUIMHBI JIOJDKHBI  OBITh
IIPOJEMOHCTPUPOBAHBI.
JIist ycriemHoM c1auu SK3aMeHa CTYICHTHI JOJKHBI IOMHUTD CIEAYIOLIEe:
— K OCHOBHBIM IIOHATHUSAM M KAaTE€rOpUsAM HYKHO 3HaTh OIPENEICHUS, KOTOpPbIE
HEO0XO/IMMO TOHMMATh U yYMETh MOSCHSTH, MPU MOJATOTOBKE K IK3aMEHY TpeOyeTcs
IIOMHUMO JIEKIIMOHHOTO MaTepuaja, IpOYHUTaTh €Ile€ HECKOJIbKO Y4YeOHMKOB IIO
JUCLUIIIIMHE, JONOJIHUTENIbHBIC UCTOYHUKHU, NPEUIOKEHHBIE U1 U3YYECHHs] B CIIMCKE
JUTEpaTyphl; CEMHUHAPCKUE 3aHATHUA CHOCOOCTBYIOT IIOJIYYEHHIO 0ojee BBICOKOIO
YPOBHs 3HAaHUU U, KaK CJIEJICTBHE, [TOJIy4YEHUE DK3aMEHA,
— TOTOBUTBCS K JK3aMEHy HY)XHO HayMHaTh C IIEPBOM JIEKUMU U CEMHUHapa, a He
BBIOMpAaTh TaK Ha3bIBAEMBIH «IITYPMOBOM METOI», TMpPH KOTOPOM MaTepuall
3aKpEIIETCS B IaMATU 3a HECKOJIBKO IOCJIEIHUX 4acoB U AHEH nepen 3aderoMm. Ilpu
OLICHUBAHWM 3HAHUW CTYJEHTOB IIPENOAABATENb PYKOBOJACTBYETCS, NPEKIE BCErO,
CIIENYIOIIMMU KPUTEPUSMHU: IPaBWIBHOCT OTBETOB Ha BONPOCHI; IOJHOTA U
JAKOHUYHOCTh OTBETa; CHOCOOHOCTh MPAaBWIBHO KBaTH(PUIUPOBATH (PAKTHl |
OOCTOSITENIbCTBA, AHAIM3MPOBATh CTATUCTUYECKHUE JaHHbIC; OPHUEHTHUPOBAHHE B
JUTeparype; 3HAHWE OCHOBHBIX MpOoOJIeM y4eOHOH JHUCHUIUIMHBI;, IMTOHHMMAaHHUE
3HaYMMOCTH Y4eOHOW IUCHMIIMHBI B CHCTEME; JIOrMKa W apryMEHTHPOBaHHOCTb
U3JI0KEHUs; KyiabTypa oTBera. Takum oOpa3oM, Ipud NPOBEACHUM D3K3aMeHa
IperoiaBaTelb ylenseT BHUMaHUE He TOJBKO COAEP)KaHHIO OTBETa, HO U (opMe ero
U3JI0KEHUS.
IHoaroroBka npeseHTanuii:
—3HAaKOMUTBCS C TEMOM, LIETIBIO U 3aa4aMHU
—COCTaBUTb IUIAH MPE3EHTALUU COITIaCHO OCBOEHHOMY TEOPETUYECKOMY MaTepuaiy
—IPOU3BECTU IIOMCK B JIEKIIMOHHOM Marepuaie, OCHOBHOW H JIONOJHHUTEIBHON
auTeparype GpakTHUeCKOro MaTepuaa 1o TeMe
—TPOU3BECTU IIOUCK UIUTFOCTPATUBHOIO MaTepHalla B CETH "MHTEPHET"
—COCTaBUTh NPE3EHTALNIO ITPH MIOMOILM crienranu3uposanHoro 10
—COCTaBUTh JOKJIAJ 10 WIJIIOCTPATUBHOMY MAaTepHUAIly IPE3CHTAUU
—OTpENEeTUPOBATh IIPE3CHTALUIO IIEPE] CAaueh

B  ocBoeHMM  IHMCIMIUIMHBI  HMHBAJMJaMM W JIMIAMA C  OIPAHUYEHHBIMHU
BO3MOKHOCTSIMU3IOPOBBSL  OOJIBIIIOE 3HAYEHHWE UMEET WHIWBUIyallbHas Yy4yeOHas pabota
(KOHCYNBTAIlUN) — JOTMOJIHUTEIBHOE Pa3bsICHEHNE Y4EOHOTO MaTepuraa.

NunuBuayanpbHble KOHCYJABTAllMU 1O TPEAMETY SBISIOTCS BaXHBIM  (HaKTOpPOM,
CIOCOOCTBYIONTUM MHIMBUIYaTU3allMd O0yUEHUSI U YCTAaHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBareeM H OOyJarouuMCcs HWHBAIUIAOM WM JIMIIOM C OrpaHWYEHHBIMHU
BO3MOXHOCTSIMH 3/I0POBBS.

7. MaTrepuaibHO-TEXHUYECKOe o0ecneyeHne 1o JUCHUILIHHE (MOAYJII0)

IIo Bcem BUIamM y‘I&6HOI>i ACATCIIBHOCTH B pPaMKax JUCHUIIIIMHBI MCITIOJIB3YIOTCA
ayUTOpUH, KaOMHETHl U JIa0OpATOPUH, OCHAIIEHHBIE HEOOXOIUMBIM CHEIHAIU3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHHEM.

HaumenoBanue CIICIUAJIbHBIX OCHaHIGHHOCTI) CIICuaJIbHbIX HepequL JIMIOCH3MOHHOI'O
HOMGIIIGHI/Iﬁ HOMGIIICHI/Iﬁ IIpOrpaMMHOTO obecreueHus

YueOHbIe ayUTOPUU i | MeOenb: yueOHas meOeb Microsoft Windows




MMpOBEACHUA 3aHATUI JICKIITMOHHOI'O
THIIA

Texuuueckue CpcacTBa 06y‘{€HI/IHI
OKpaH, IPpOCKTOP, KOMIILIOTEP

Microsoft Office

Vy4eOHbIe ayAUTOPHU st
npoBeNeHuUst TabopaTOpHBIX paboT.
Jlabopatopus 412, 414

Meo0enb: yueOHas meOeIb
TexHUUECKUE CPeNCTBA O0YUCHHUS:
9KpaH, MPOEKTOP, KOMIBIOTEP
O6opynoBaHue: nabopaTopHOe
MHUKpPOOHOJIOTHYECKOE 000pyI0BaHHE

Microsoft Windows
Microsoft Office
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CaMOCTOSTEILHONU

paboTel  oOydwaromuxcs

MPEAYCMOTPEHBl  MMOMEILICHUS,

YKOMILUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOebl0, OCHAIICHHbIE KOMIIBIOTEPHON TEXHUKOM ¢
BO3MOXKHOCTBIO MOJKIIOUCHUS K ceTu «HTepHeT» U 00ecledeHreM J0CTyNa B AJICKTPOHHYIO
nH(OPMaIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

HaumMmeHnoBaHue noMemeHu ais
CaMOCTOSATEIFHONW PabOTHI
oOyuaromuxcs

OcHaIIeHHOCTh TOMEIICHUH TS
CaMOCTOSTENFHON pabOTHI
o0yJarnuxcs

[lepeueHb NULIEH3UOHHOTO
MIPOTPAMMHOTO 00eCTICUCHHS

IomernieHne I caMOCTOSATENbHOM
pabOoThI 00YJAOLTUXCS (YUTATBHBII
3an HayuHoli Oubianorexu)

MebGenb: yuyeOHast MmeOemb

Kommnekr CIIelUaIU3UPOBAHHOU
MebeTH: KOMIIBIOTEPHbIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHMKa C  TOAKIIOYEHHEM K
HHPOPMALMOHHO-
KOMMYHHKAIMOHHON
«HTepueT»  u
EKTPOHHYIO HHGOPMAIIMOHHO-
00pa3oBaTeIbHYI0 cpeny
00pa3oBaTeNpHON OpraHu3anny, Beo-
KaMepsl, KOMMYHHKAIIMOHHOE
obopynoBaHue,  oOecleunBaroIee
JIOCTYII K CETH UHTEpHET (IIPOBOJTHOE
COEIIHEHHE u 6ecripoBoIHOE
coemunenne no texuonorun Wi-Fi)
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