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1 Hesu u 3agaun U3y4eHHsi AUCUUIJIMHBI (MOTYJIs1)

1.1 llean ocBOeHUN TUCIUILIHHDBI

Lenbto ocBoeHust UCHUILIUHBI «COBpEMEHHBIE JOCTUKEHHSI OMOTEXHOJIOTHI SIBIISIETCS
dbopMUpOBaHHE Y CTYACHTOB MPO(ECCHOHAIBHBIX KOMIIETCHIIMM B TPOU3BOACTBEHHOM,
MOHHMTOPUHIOBOW M HCCIIEI0BATENbCKONW NIEATEIbHOCTH, a TakXe aHalu3 (yHIaMEHTaTIbHBIX
3HAHWM, HANpPABICHHBIX HAa YCBOCHHE OOYYAIOIIMMHCS 3HAHWA O OMOTEXHOJIOTMH KaK O
COBPEMEHHOM KOMIUIEKCHOW 00JacTu AESITeTbHOCTH, B KOTOPOHl HOBBIE METOIbl T'€HETUKH,
MOJICKYJISIpHOM ~ OMojoruu  OOBEIMHEHBI C  YCTOSBIICHCS TMPAKTUKOM  TpaIuIlMOHHBIX
OMOJIOTMYECKUX TEXHOJOTUM, a Takxke (opMuUpoBaHHE O0a30BBHIX 3HAHWUK B oOyacTu oOmeH
OMOJ0TUH, HEOOXOIUMBIX JJIsI JOCTHKECHHSI 001IenpodhecCHOHATEHBIX KOMIIETCHIIHH.

W3BecTHO, 4TO OMOTEXHOJOTHS — 3TO HayKa O METOJIaX M TEXHOJIOTHMSIX MPOM3BOACTBA
Pa3TUYHBIX [EHHBIX BEIIECTB W MPOAYKTOB C HCIOJIB30BAHUEM MPUPOTHBIX OUOIOTHUYECKUX
00BEKTOB (MUKPOOPTAHU3MOB, PACTUTEIIbHBIX M )KUBOTHBIX KJIETOK).

Jns  BeICOKOMpO(EeCcCHOHANLHON  MOATOTOBKH  BBIMYyCKHUKA Kypc «CoBpeMeHHBIC
JOCTHKEHUSI OMOTEXHOJIOTUW» BaXKEH JJIsl YIUIyOJIEHHOTO MOHUMAaHUs CTyJAeHTaMu-OHuoioramu
MIPUHIIMIIOB OPTaHU3AIMH U (YHKITMOHUPOBAHMSI MUKPOOHOH KJIETKH, TOCIEACTBHIA BO3ICHCTBUS
Ha Hee pa3iINYHbIX (HAaKTOPOB OKpY’Karouieil cpeabl. buoTexHomorus TECHO CBsA3aHa C
MOJICKYJIIpHOM Ononoruelt, pusnonorueit 1 6MOXUMUEH MUKPOOPTraHU3MOB.

Baxnocth cBsi3M OMOTEXHOJOTMUM U OMOSPKOHOMHKH, HEOOXOAMMOCTh MOHMMAHUS
OCHOBHBIX OMOTEXHOJOTHYECKHX MPHUHIIUIIOB W IyTeH, TOYEK MPAKTHYECKOTO MPUMEHEHUS
oTpezieNisieT aKTyaJTbHOCTh U3YUYEHUS JUCIHUILIMHBI B paMKaX JAHHON MarucTepcKoi MporpaMMBbl.

1.2 3agauy JUCHUIINHEI

OcHOBHBIE 3aJlaud JTUCHUIUIMHBL C(HOPMHUPOBATh Yy CTYAEHTOB: 0a30BOE MBIIUICHHUE,
o0ecreunBarolee MpeaCTaBIeHUs] 00 OCHOBHBIX IMPHUHIUIAX HAyYHBIX OCHOB OMOTEXHOJIOIMH;
CHOCOOHOCTh TOHMMAaTh 3HAUYEHHUE TEOPETUUYECKUX OCHOB ATANOB OMOTEXHOJOTHYECKOTO
IIPOM3BOJICTBA; CIIOCOOHOCTh OPUEHTHPOBATHCS B COBPEMEHHBIX HAINPABICHHUSIX U METOJaX
OMOTEXHOJIOTHH; Pa3BUBATh y CTYJEHTOB YMEHHs HCIIOJIb30BaTh COBPEMEHHYIO ammaparypy H
BBIYUCIIUTENbHbIE KOMIUIEKCHI Ul BBIIIOJHEHHUS OMOJIOTMYECKUX PaldoT; MOKa3aTh ME€PCIEKTUBBI
NPUMEHEHHS IIUTOJIOTHYECKUX METOAOB B PA3IMUYHBIX 00IACTAX KU3HEICATEIHLHOCTH YeIOBEKa
(TPOMBILIIEHHOCTb, CETILCKOE X035ICTBO, HAyUHBIE UCCIIEAOBAHU U T. [1.);pa3BUBATh Y CTYJICHTOB
HaBBIKU PA0OTHI ¢ YIeOHON U HAyYHOU JIUTEPATYPOH.

1.3 MecTo aAucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucrunnnaa « COBpeMEHHBIC TOCTHIKEHUS OMOTEXHOJIOTHIY) OTHOCHTCS K biioky «DT/I.
®DaxyNnbTaTUBHBIC TUCITUILIMHBD Y4eOHOTO TUIaHA.

Kypc «CoBpemeHHbIE AOCTHXKEHHUSI OMOTEXHOJIOTUHU» Ba)KeH IJISl CTYJIEHTOB-OMOJIOTOB,
MOTECHIUATBHO CHEIUAIM3UPYIONINXCS, JIMOO KACAIOIIUXCS B CBOCH NEATENBHOCTH oOnacTei
OMOTEXHOJIOTHU W MHKpoOuosioruu. [[msi ycBoeHHs Kypca CTYIAEHTY HEOoOXOoauMo 0a30BO
OpUEHTUPOBAThCSA B TMpoOiemax oO0mie Ouosornu, a TakKe TEeHETUKH, MHUKPOOUOJIOTHH,
OMOXuUMHUM, (PU3HOJOTUM MHKPOOPraHU3MOB. MMeTh HaBBIKM CaMOCTOSITENbHON paboThl ¢
JUTEPATypOil, BKIOYAS TMEPUOIUYECCKYI0 HAydHYIO IJIUTEpPaTypy MO OaKTepUOJOTUU U
OMOTEXHOJOTMH, a TakXe HaBbIKM paboOThl C JJIEKTPOHHBIMH CpEICTBaMU HH(OpMAaILHH.
Nzyuennro quctuminabl « COBpeMEHHBIC TOCTHKEHUSI OMOTEXHOJIOTUIY TIPEIIECTBYIOT, 8 TAKKE
C Hel COYeTaroTCsl B CeMeCTpe TaKhe AUCHUIUIMHBL, Kak «CoBpeMeHHbIe TPOOJIEMbl OHOJIOTHIY,
«KoHIenuu cCOBpeMEHHOTO €CTeCTBO3HAHU», « YUeHne 0 Ouocdepe», KOTOpble U3ydalTcs, B
TOM uyucie, B pamkax HamnpasieHus 06.04.01 «buonorus». Marepuansl IUCIUIIIAHBI
UCTIONIB3YIOTCS CTYJICHTAMH B HAyYHOU pa0doTe MpHY MOATOTOBKE BHIMTYCKHON KBaTU(UKAIMOHHON
paboThl (MarkMCTEpPCKOM AUCCEepPTALNN) U BaXKHBI B OCYIIIECTBICHUN MMPAKTUYECKON NESTEIbHOCTH
MarucTpa OMOJIOTHH.



1.4 IlepevyeHb MIaHMpPYeMbIX Pe3y/JbTATOB OOyYEeHHUS MO JUCUMILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenne naHHOW ydeOHOW AWCHUIUIMHBI HampaBieHO Ha (OPMHPOBAHHE Y
00yYJaIOMUXCsl CISAYIONTUX KOMITETEHITHIA:

KO,H 1 HAUMCHOBAHUEC UWHAUKATOPA PeSyJ’ILTaTI)I 06yquI/m 0o AUCLHUILIINHE

MIK-4 CriocoGeH NMpUMeHSITh Ha TIPOU3BOJICTBE COBPEMEHHBIE METOABI 00pa0OTKH, aHAIM3a U CHHTE3a TOJICBOH,
MPOU3BOJICTBEHHOH 1 J1Jab0OpaToOpHO# OHOIIOTHYECKOit HHPOPMAIIHMK, IUIAHKPOBATH U MPOBOUTH MEPOIIPHUSTHSI 1O
J1200paTOPHBIM HCCIICAOBAHMSIM, OXPaHE MPUPOJIHl M BOCCTAHOBIICHHIO OHOPECYpPCOB

UIIK-4.1. 3naet npaBoBble OCHOBBI OXPaHbI 3HaeT [IpaBOBbIE OCHOBBI moxoopa MIPOYKTOB
MIPUPOABI U IPUPOAOIIOJIL30BAHHUS. OMOTEXHOJIOTUYECKHUX TPOU3BOJICTB U OXPAHBI MPUPOJBI U
MIPUPOAOIOIB30BaAHUS.

HUIIK-4.2. YMeeT opraHu30BbIBATh HAyYHBIE
UCCIICIOBAHUS U IPUPOJLOOXPAHHbIE
MEpPONPUSATHS C YIaCTUEM MPUBIEUSHHBIX

3HAaC€T COBPEMCHHBIC MCTOJAblI CO3AaHUS TMPOMBINUICHHBIX
MTaMMOB-TIPOAYLICHTOB C ydacTuem TMPUBJICUYCHHBIX
KOJUICKTHBOB MCIOJIHUTCIICH.

KOJUIEKTHBOB MCIOJIHUTEIICH. YMECT OPraHn30BbIBATb HAYYHBIC UCCIICTOBAHUSA MCPOIIPUATUAL

o KYJIbTUBUPOBAHHIO B 1a00paTOPHBIX u
MTOJTYTTPOMBIIIICHHBIX YCIIOBHISIX MHKPOOPTaHU3MOB-
MIPOAYIICHTOB.

BJIaJlcE€T HAaBBIKAMU OIICHKH OMO0E30IacCHOCTH TPOSYKTOB
OMOTEXHOIOTHIECKUX W OMOMEIUIIMHCKUX MPOU3BOJICTB IPH
OpTraHM3aIlMi HAYYHBIE MCCICIOBAHUN W MPHUPOTOOXPAHHBIX
MEpOMPHUSITUH.

NIIK-4.3. Bnageet MeToqaMH MPOBEACHUS
MEPOIPHUSATHIA IO OLICHKE COCTOSHHUS U

3HAET OCHOBHBIE METOIUKH nmoxbopa MIPOYKTOB
OMOTEXHOJIOTUYECKHUX MPOU3BOICTB OMOJIOTHYECKU aKTHUBHBIX

BOCCTAQHOBJIEHUIO IPUPOAHOM CpebL. BEIIECTB IPU OLEHKE COCTOSHHUS U BOCCTaHOBJIECHUIO
IPUPOIHOH Cpebl.
yMeer IIPUMEHSTh OCHOBHBIE 3aKOHOMEPHOCTHU
KU3HEACATEIbHOCTH MUKPOOPIaHU3MOB B
OMOTEXHOJIOTMYECKOM  NPOM3BOJCTBE  JUIS  IIPOBE/ICHHSA

MEpONPUATHIA IO 00pabOTKe MOJIEBOM, MPOU3BOJICTBCHHON U
J1a00paTopHO OMONOTHYECKOH MHPOpMAITHH.

BJIAJICET METO/IaMH I'€HETHYECKOr0 KOHCTPYHPOBAHHS
MHUKPOOPTaHU3MOB i Vifro U METOAUKAMH MOy YSHHUS
TOBapHBIX (POPM IPOITYKTOB OMOCHHTE3A B PAMKaX OIEHKH
COCTOSIHHSL 1 BOCCTAHOBJICHHUIO MPUPOIHON CPEbl.

PesynbraTsl 00ydeHUs NO IUCIMIUIMHE JIOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BHU/IOB KOHTAaKTHOM M CaMOCTOSITEIbHOM pabOThI 00yJaIOIMXCSl B COOTBETCTBHH C YTBEPIKACHHBIM
y4eOHBIM IIJTAHOM.

WNHIUKaTOpel  AOCTHM)KEHHSI KOMITCTCHIIMH  CUHTAIOTCS
JOCTH>KEHUH COOTBETCTBYIOIINX UM PE3YJIbTaTOB O0YUYCHHUS.

chOpMUPOBAaHHBIMH  TIPH

2. CTpyKTYypa M coiep:KaHue JMCIHIIIHHbI

2.1 Pacnipenesienre TPYA0EMKOCTH TUCHUIJIMHBI M0 BUIaM padoT

OObmast Tpyn0EMKOCTh JUCIUIUIMHBI COCTaBISeT 2 3aueTHbIe enuHUIbl (72 daca), uX
acrpeiesieHre 1o BUaaM pabOT MPeICTaBICHO B TAOJIHIIE

Bunet pador Bcero ®dopma oOydeHus
4acoB OYHO- 3a049Has
ormat 3a04yHas
2 X X X
CeMeCTp CeMeCTp CEMeCTp Kypc
(gackr) (gackl) (gacsr) (gackl)

KonTakTHas paboTa, B TOM YHciIe:
AynuMTOpHBIe 3aHATHS (BCEro):
3aHATHUS JICKIIMOHHOTO THIIA 12 12
71a00paTOPHBIE 3aHATHUS
NPaKTHYECKHE 3aHATHS




Bunst pabot Bcero

®dopma oOyuenus

4qacoB

OYHas

OYHO-
3a04yHasi

3a04Has

2

ceMecTp
(gacsl)

X
ceMectp
(gackl)

X
CEMeCTp
(gacsr)

X

Kypc
(gackl)

CCMUHAPCKHUE 3aHATUA

HNunas xoHTaKTHas pabora:

KOHTpOJ'IL CaMOCTOSITEIILHON pa6OTLI
(KCP)

[TpomexyTtounas arrecraius (MKP) 0,2 0,2

CamocrosiTe1bHasi padoTa, B TOM
4mcIie:

Pedepar/acce (moaroroska) 14 14

CaMOCTOSITEIBHOC HM3YYCHHE Da3JICIiOB,
CaMOTIOJITOTOBKA (mpopaboTka u
MOBTOPEHHUE JIEKIIMOHHOTO Marepuaia u
Marepuaia y4eOHMKOB W y4eOHBIX
MOCOOMH, MOATOTOBKAa K J1ab0paTOpHBIM
3aHSTHSIM, KOJUIOKBHYMaM H T.J.)

11,8 11,8

BrinmonHeHne WHAMBUIYAIbHBIX 3aJaHUN

2 . 14 14
(moiroToBKa COOOIICHUH, MPE3EHTAIMN)

IToaroToBKa K TEKYIIEMY KOHTPOJIIO 20 20

KonTpoas:

HO,HI‘OTOBKa K OK3aMCHY

Ooman Jac. 72 72

TPYA0EMKOCTH B TOM 4HCJIe
KOHTAKTHAS 12,2 12,2
padota

3a4. ef] 2 2

2.2 Copep:xanne TUCUMUIIJIMHBI

Pacnpenenenne BuaoB yueOHOIM pabOThI U UX TPYIOEMKOCTH IO pa3aeaaM JUCLIUTUIUHBL
Paznens! (TemMbl) TUCIMIUIMHBL, H3y4daembie B 2 cemectpe (1 kypce) (ouHas hhopma oOyueHus )

KonuuecTBo yacos

A Breayaur
No HaumenoBanwue pa3naesioB (Tem) yAHTOpHAA opHas
Bcero pabota
pabora
J 113 JIP CPC
1. OCHOBBI OMOTEXHOJIOTHYESCKOTO IPOU3BOICTBA 11,8 2 9.8
2 PazHo0o0Opasue Gpu3nonoro-OMOXMMHICCKUX CBOMCTB 12 10
MHUKpPOOPTaHH3MOB-TIPOIyLICHTOB.
3. CoBpeMeHHBIE METO/IbI CO3/1aHHs TIPOMBIIIIEHHBIX ILITAMMOB- 17 ) 15
[IPOJIYLICHTOB.
4. MukpoOHOJIOTHYECKOE TPOU3BOJICTBO OCIIKOB. 17 2 15
5. MuKpOoOHOJIOrHYeCKOE IPOU3BOJICTBO (DEPMEHTOB. 7 2 5
6. MuKpOOHOJIOrHYeCcKOE IPONU3BOICTBO OMOJIOTHYECKH aKTHBHBIX 7 ) 5
BEILIECTB.
HUTOI'O no pasdenam oucyuniurl 71,8 | 12 59,8
Konrpoiss camocrositensHoit pabotsl (KCP) -
[Ipomexytounas arrecraums (MKP) 0,2
[ToaroToBKa K TEKyIIEMY KOHTPOJIIO
OO1mas Tpy1I0eMKOCTb I10 AUCIMIUINHE 72

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsaTus / cemuHapsl, JIP — maGoparopHbie

3anatus, CPC — camoctositensHas paboTa CTyJeHTa

2.3 Conepxxanue pa3aesioB (TeM) IMCUMILTAHbBI
2.3.1 3ansaATHSA JIEKIIMOHHOT0 THIIA



HaumenoBanue paznena
(Tembr)

Coneprkanue pazjena (Tembl)

®dopma TeKyIIero
KOHTPOJIS

OCHOBBEI
OMOTEXHOJIOTMYECKOTO
[IPOM3BOJICTBA

TumoBas cxema  OHOTEXHOJIOTMYECKOTO  MPOU3BOJCTBA.
Buonoruueckue areHThl, ChIPhE, ammaparypHoe oQopMIICHHE
OUOTEXHOJIOTUUECKUX MIPOHU3BOJICTB. Paznuums
OMOTEXHOJIOTUYECKHUX IIPOLIECCOB MO MPU3HAKY IIEIEeBOTO
nponykta.  OCHOBHBIE ~ CTaiud  OHMOTEXHOJOTHYECKOTO
MPOM3BOJICTBA: MOJATrOTOBKA CBIPbs, OHMOJOTHYECKOr0 areHra,
KyJIbTHBUPOBAHUE, BBIICIICHHE H OYHCTKA [[EJICBOTO MPOIYKTa,
[IPUTOTOBJICHUE TOBAPHBIX (DOPM MPOAYKTA.

v

PaznooOpazue
¢usmosoro-
OMOXMMHUYECKHX CBOWCTB
MHKpPOOPTaHH3MOB-
POy LICHTOB.

MUKpOOHOIOTHYECKAsT ~ HPOMBIIIIEHHOCTE —  CTEPXKEHb
COBPEMCHHOW OHOTEXHOJOTHH. TeXHOJOrMYeckas cxema
MHUKPOOHMOJIOTUYECKUAX  MPOU3BOJICTB. Pasznoo0Opasue
(U3N0IOr0-OMOXUMHYCCKUX ~ CBOWCTB ~ MHKPOOPTaHHU3MOB.
MUKpOOpPraHu3Mbl — MPOJAYLEHTH OHOJIOTMYECKH aKTHBHBIX
BELIECTB. IMonyuenne TOBapHBIX (QOPM  MPOIYKTOB
OMOCHHTE3A.

CoBpeMeHHBIE METO/TBI
CO3IaHMs
[IPOMBIIIJICHHBIX
[ITAMMOB-TIIPO/Y LICHTOB.

IlytTh  COBepIICHCTBOBAHMM  OWOJIOTHYECKHX  arcHTOB.
CoBpeMeHHbIE METOABI CO3MAaHUS MPOMBIIUICHHBIX IITaMMOB
MHKPOOPTaHU3MOB. MyTareHes, [eJeHapaBIeHHas CENeKINs
— cmoco0  TONydYeHHs  BBICOKOAKTHBHBIX  IITAMMOB
MPOAYIICHTOB. MeTOABsl TeHETHYECKOr0 KOHCTPYHPOBAHUS
MHKPOOPTaHU3MOB invitro. T'ennas HHKEHEPHUS
MIPOMBIILICHHO Ba)KHBIX MHUKPOOPTaHU3MOB.
KoncTpyupoBanue MTaMMOB-IPOAYICHTOB OHOJIOTUYCCKU
AKTUBHBIX BCIIICCTB. Kouctpyuposanue IITaAMMOB-
MPOAYIICHTOB HHTEP()EPOHOB YeIoBeKa. BHOTEXHOIOTHYECKOE
MOJIyYCHHE JICKAPCTBCHHBIX IPENapaToB HA OCHOBE IIITAMMOB-
MPOAYLIEHTOB C MCKYCCTBEHHO 3aJaHHONW T'€HETUYECKOM
nporpaMmoid. [Tpon3BOACTBO € MOMOIIBIO MHUKPOOPTAaHU3MOB
MTOJIMIIETITH/IOB: COMATOCTATHHA, HWHCYJINHA, HHTEP(EpPOHOB,
MIENTHIOB-PETYISITOPOB.

MuxkpoOunosiornaeckoe
MTPOU3BOJICTBO OEITKOB.

Oco0eHHOCTH MUKPOOHUOJIOTHIECKOTO TIPONU3BOICTBA, OTIUIHS
OT XUMH4YeCKOT0. OCHOBHBIE TPHUHITUITEI MEKPOOHOJIOTHUECKOM
TEXHOJIOTUU.  MUKPOOPraHU3MbI — OCHOBHOW  OOBEKT
OMOTEXHOJIOTHH. OCHOBHBIC 3aKOHOMEPHOCTHU
KHU3HEICATCIBHOCTH  MUKPOOPraHu3MoB.  [Ipou3BOICTBO
KOPMOBOTO W THIIEBOro Oeika. [IpoAyleHThI, ChIpbE.
[MonyuecHue CEJIbCKOXO035HCTBEHHBIX Ouornpenaparos,
OMoIerpaIaHTOB.

Mukpobuonoruyeckoe
MPOH3BOJICTBO
(bepMeHTOB.

[peumymectBa MHUKPOOHOTO CUHTE32 (epMeHTOB.
Hcnonp3oBaHue MHUKPOOHBIX (EPMEHTOB B  MEIMIIUHE.
Hcnonk3oBanne MHUKPOOHBIX (dhepmeHTOB 1107000 (S:10)71
MPOMBIIIUIEHHOCTH. Vcmoib30BaHe MUKPOOHBIX (hepMeHTOB
XHUMHUYECKOI POMBINLICHHOCTH. VICTob30BaHHEe MUKPOOHBIX

(hepMEHTOB PKOJIOTHIECKON MUKPOOHOJIOTHH.

MuxkpoOunosiornaeckoe
POU3BOJICTBO
OHOJIOrMYECKH aKTUBHBIX
BEILIECTB.

Muxpobnomornaeckoe TIPOU3BOJICTBO AMUHOKHCIIOT.
MuxpoOHoIorHIecKoe MPOU3BOJACTBO OPTaHUIECKHAX KHCIOT.
Muxpobnomornaeckoe TIPOU3BOJICTBO BUTaMHHOB.
MUKpOOHOIOTHYECKOE MIPOU3BOJCTBO MOJINCAXapUIOB.
MuKpoOHOIOTHYECKOE  MPOU3BOJCTBO AHTUOMOTHKOB.
MuUKpOOHOJIOTHYECKOE MTPOU3BOJICTBO AJTKAIOUJIOB.

Yernsrit onpoc (Y)

2.3.2 3aHATHSA CEeMHUHAPCKOT0 TUNA(TIPAKTHYECKHE / CEMUHAPCKUE 3aHATHSI/
JabopaTopHbIe padoThbI)
3aHATHS] CEMUHAPCKOTO TUIIA HE MPEIYCMOTPEHBI

2.3.3 IlpumepHasi TeMaTHKA KyPCOBbIX PadoT (IMP0EKTOB)
KypcoBble paboTsl HE TPETyCMOTPEHBI




2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecneyeHH sl A CAMOCTOATEIbLHON padoThI
00y4YaIIUXCS M0 JUCHHILINHE (MOYJII0)

[epedenp yueOHO-METOANYECKOTO 00ECTIEYEHUsI AUCLIUIUIMHBI 110
Ne Bun CPC BBITIOJTHEHHIO CAMOCTOSITENILHOM PaboThI

1 |Hamucanue pedeparon Meroauyeckre peKOMEHALUK [0 OPraHnu3alii CaMOCTOSTENbHON paboTh
CTYZAEHTOB Ka(epbl FTeHETHKH, MUKPOOHOJIOTUH N OMOXUMHUH,
yTBepxkJeHHbIe Kadeapoi npotokoa Ne 07 ot 18.02.2021 r

2 |llogroroBka MeToandeckre peKOMEHIAIMH [0 OPTaHU3AIIH CAMOCTOSATEIILHON paOOTHI
MYJIbTUMEIUHHBIX CTYJCHTOB Kaepbl FTCHETUKH, MUKPOOHOJIOTUN 1 OMOXUMUM,
TIpe3eHTAINH yTBepkaeHHbIe Kadempoit mpoTokoa Ne 07 ot 18.02.2021 1

3 |CamomnoaroroBka MeTomuieckue PeKOMEHIAIMN TI0 OPTaHMU3AIMH CAMOCTOSTEILHOW PabOThI

CTYICHTOB Kadepbl TeHETUKH, MUKPOOHUOJIOTHH U OHOXUMHU, YTBEPKICHHBIE
kadenpoii mpotokos Ne 07 ot 18.02.2021 r

VY4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaAMOCTOSITEIbHONW pPabOThl OOYyYaloOLIUXCS W3
YHCIIa MHBAJIHM/IOB U JIMII C OTPAHUYEHHBIMI BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasisorcs
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbsS M BOCHPUATHS HH(OPMAITIH:

JU7st UL ¢ HapyIIeHUSIMH 3PEHUS:

- B IIEYaTHOH (OpMe yBETUUYEHHBIM HMIPHU(PTOM,

- B (opMe MEKTPOHHOTO JOKYMEHTA,

- B ¢popme aynuodaiina,

- B mevaTtHou (opme Ha s3b1ke bpaiins.

JUist a1 ¢ HapyIIEHUsIMH CITyXa:

- B TevaTtHou dopwme,

- B (hopMe MEKTPOHHOTO JOKYMEHTA.

JUst UL ¢ HapyIIeHNSIMH OTIOPHO-/IBUTATEIILHOTO amIapara:

- B IIEYaTHOH (opme,

- B (opMe MEKTPOHHOTO JOKYMEHTA,

- B ¢opme aynuodaiina.

JlaHHBII TIepedeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00ydJaromuxcs.

3. Oo0pa3oBaTe/ibHbIE TEXHOJOTHMH, NMPUMEHsieMble MPH OCBOCHHH MCHUIIHHBI
(MoayJisn)

[Mpu peanmzanuu y4eOHOUM pabOTHI O OCBOEHUIO Kypca «COBpPEMEHHBIE TOCTHKCHHUS
OMOTEXHOJIOTHN» MCIOIB3YIOTCS COBPEMEHHBIC 00pa30BaTEIbHBIC TEXHOJIOTHH:

— uHPOPMAIIMOHHO-KOMMYHHUKAITHOHHBIE TEXHOJIOTHH;

— TPOEKTHBIC METOABI OOYUCHUS;

— HCCIIeIOBATEIHLCKUE METOIbI B O0yUCHUH,

— mpobieMHOe 00ydeHue.

Jns U1 ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEYCMOTPEHA OpPraHU3aIus
KOHCYJIbTallMld C UCIOJIb30BAHUEM DJIIEKTPOHHOMU ITOYTHI.

4. OneHo4YHbIe CpeAcTBA VI TEKYLIero KOHTPOJIsl YCIIeBAaeMOCTH M IIPOMEKYTOYHOM
aTrecTauuu

OreHoUHBIE CpelcTBa MpeJHa3HAueHbl Ui KOHTPOJIS M OLEHKM 00pa3oBaTENbHBIX
JOCTHKEHUI 00ydYaromMxcsi, OCBOMBIIUX MporpamMmy y4deOHOW aucuuruinHbl «CoBpeMeHHbIE
JOCTH>KEHUSI OMOTEXHOJIOTUI.

OrneHOYHBIE Cpe/ICTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUasbl ISl IPOBEACHUS TeKYIero
KOHTPOJISI B (OpMe 3alIMThl MPaKTHYECKOW pabOThl, YCTHOTO orpoca, pedepara, nokiaga-
Mpe3eHTALUHU 0 MPOOJIEMHBIM BOIIPOCaM, U MPOMEKYTOUHOM aTTecTalluM B popMe BOIIPOCOB K
9K3aMEHY.

CTpyKTypa OLEHOYHBIX CPEACTB /sl TeKylleil 1 MPOMeKyTOYHOM aTTecTaAlluu



HamMeHoBaHME OIEHOYHOTO CPEICTBA
Ne Kon 1 HanmMeHnoBanue ~
PesynbraTel 00yueHus Tekymuii IIpomesxyTouHast
/11 HHUKATOpa
KOHTPOJIb aTTecTalys
HIIK-4.1. 3naer 3HaeT TPaBOBBIE OCHOBBI TOA00Opa | Pedepar; nokman- | Bompocs Ha
1 MIPaBOBBIC OCHOBEI MPOIYKTOB OMOTEXHOJOTHYECKUX | TPE3EHTALIUS 3a4geTe
OXpaHbl PUPOJIBI K MIPOU3BOJICTB ISl OXPAHBI IPUPOJBI U 1-11
MIPUPOIONIOIH30BAHUSI. PHUPOAONOIH30BAHUS;
HIIK-4.2. YMmeer 3HAaeT COBPEMEHHBIE METOBI co3aanus | Pedepar; nokmaa- | Bompocs! Ha
OpTraHN30BBIBATh TIPOMBIIITICHHBIX IITAMMOB- | TIPE3EHTALUS 3a4geTe
HAay4YHbIEC UCCIICI0BAaHUSA IIPOJYLIEHTOB c y4acTueM 12-23
U TIPUPOIOOXPAHHEIC MPUBJICYCHHBIX KOJUJICKTHBOB
MEPOIPHUAITHS C UCTIOJIHUTENEI]; ymeer
ydacTHeM OpTraHU30BBIBATh HAYYHBIC
MIPUBJICUCHHBIX UCCIIEJIOBAaHUSl ~ MEPONPHATHS IO
) KOJIJICKTHBOB KyJIbTHBUPOBAHUIO B Ja0OPATOPHBIX U
HCTIOTHATEIEH. TTOJTYTIPOMBIIIUICHHBIX YCITOBUSX
MHUKPOOPTaHN3MOB-TIPOTyIICHTOB;
BJIaJeeT HaBBIKAMH OIICHKHU
O6nobezonacHOCTH MIPOAYKTOB
OMOTEXHOIOTHIECKIX u
OMOMEIUITMHCKUX IIPOU3BOJCTB IpH
OpraHu3aly Hay4yHbI€ UCCIIEIOBAHUN
U MPUPOIOOXPAHHBIX MEPONIPHSITHH.
WIIK-4.3. Bnaneet 3HAaeT OCHOBHBIC Meroaumku mnoxbopa | Pedepar; noxnan- | Bompocs Ha
METO/IaMH TIPOBEACHHS IPOAYKTOB OMOTEXHOJIOTMYECKUX | MPE3ECHTALUS 3aueTe
MEpPONPUSTUH IO OLEHKE IIPOU3BOJCTB Ononornyecku 24-35
COCTOSTHHS 1 AaKTHBHBIX ~ BELIECTB IIPH  OICHKE
BOCCTaHOBJICHHIO COCTOSTHUS u BOCCTaHOBJICHHIO
MIPUPOAHON Cpeapl. IIPUPOJHON cpenbl; yMEET NPUMEHATD
OCHOBHEIE 3aKOHOMEPHOCTHU
KU3HEICATETHHOCTH
MHKPOOPTaHU3MOB B
OMOTEXHOJIOTUIECKOM MPOHM3BOJICTBE
3 JUlsl TIPOBEACHUSI MEPOIPUATUN IO
00paboTke MOJICBOH,
MIPOM3BOJICTBEHHOW W JIabOpaTOPHOM
6uosorn4eckoit uHpopmannmy;
BJajfeeT METOJaMH T'€HETHYECKOro
KOHCTPYHUPOBAHUS MHUKPOOPTaHHU3MOB
in vitro U METOAUKAMHU ITOIYyYECHUS
TOBAPHBIX bopm MIPOIYKTOB
OWocuHTE3a B paMKax  OICHKH
COCTOSTHUS u BOCCTAHOBJICHHIO
MIPUPOJIHOM CpEeJIbI.

Tunosbie KOHTPOJIbHBbIE 32JaHUS MJIH MHbIE MaTEePHAJIbI, HEO0X0AUMBbIE VISl OLCHKH
3HAHWH, YMEHHUIl, HABBIKOB W (MJM) ONbITA JAEATEJbHOCTH, XaPAKTEPHU3YHIOIIMX ITAIbI
¢dopmMupoBaHus KOMIIETEHLIMH B Npolecce 0CBOEHHUsI 00Pa30BaTeJbHOM MPOrpaMMBbI

Tembl pedepaToB U TOKIAJOB-IIPE3CHTALIHIA:

Muxkpobuosniorndeckas NpOMBIIIJICHHOCTb — CTEPKEHb COBPEMEHHOM OMOTEXHOIOTHH.
OcHoBHBIE CTaIUU OMOTEXHOJIOTMYECKOTO MPOU3BO/ICTBA.

[TyTu coBepuIeHCTBOBaHMH OMOJIOTMYECKHX arcHTOB.

KoncTpyupoBanue mraMMoB-IpOAYLIEHTOB OMOJIOTMUECKH aKTUBHBIX BEIIECTB METOJaMU F€HHON
WHXECHEPUU.

Oco0eHHOCTH MUKPOOHOJIOTUYECKOTO MPOU3BOACTBA: OTINYMS OT XUMUYECKOTO CUHTE3A.
[IpenmymiecTBa MUKPOOHOTO CHHTE3a (PEPMEHTOB.

Hcnonp3oBaHrne MUKPOOHBIX (PEPMEHTOB B MPOMBILIUIEHHOCTH U MEAUIIMHE.
Muxkpo6uonornyeckoe Mporu3BOACTBO BUTAMUHOB.



MukpoO6HoIOTHIeCcKOe MPOU3BOICTBO HHTEP(EPOHA.
MukpoOroIornuecKoe Mpou3BOACTBO HHCYIIHHA.

3a4eTHO-3K3aMeHAIlHOHHBbIe MaTepHAaJIbI 1JIsl IPOMEKYTOYHOM aTTecTalliu
(3K3aMeH/3a4€T)
[IepeueHb BONpoOCOB 1l MPOMEKYTOYHOM aTTECTALlUU (3a4ET):
1. TunoBas cxema OMOTEXHOJOTUUYECKOTO MPOU3BO/ICTBA.
2. buomormueckue areHTbl, ChHIpHE, ammapaTrypHoe odopMiIeHHEe OHOTEXHOIOIMYECKHX
IIPOU3BO/ICTB.
3. Paznanuus OMOTEXHOJIOTMYECKUX MPOIECCOB M0 MPU3HAKY LIEJIEBOTr0 MPOIYKTA.
4. OcHOBHbIE cTaguM  OHWOTEXHOJIOTMYECKOTO  MPOU3BOACTBA:  MOATOTOBKA  CBIPbS,
OMOJIOTHYECKOTO areHTa, KyJIbTHMBUPOBAHUE, BBIACICHHE W OYMCTKA IIEJIEBOTO TPOIYKTa,
MPUTOTOBJICHHE TOBAPHBIX (POPM MPOIYKTA.
Muxkpobuonorndeckas NpOMBIIIJICHHOCTb — CTEPKEHb COBPEMEHHOM OMOTEXHOIOTHH.
TexHonornueckas cxema MUKpOOHOIOTHYECKUX MPOU3BOCTB.
Paznoo6pasue ¢pu3noaoro-OnoOXuMHIECKUX CBOMCTB MUKPOOPTaHU3MOB.
MukpoopranuzMbl — IPOAYLEHTHl OMOJIOTUYECKH aKTUBHBIX BEILIECTB.
9. TlomydeHue TOBapHBIX GOPM MPOIYKTOB OMOCHHTE3A.
10. ITyTtu coBepIeHCTBOBAaHUM OMOJIOTHYECKUX areHTOB.
11. CoBpemeHHBIE METOIBI CO3JaHUS POMBIIIEHHBIX IITAMMOB MUKPOOPTaHU3MOB.
12. MyTareHes, 1ieIeHallpaBiIeHHAas CENIEeKIUs — CIIOCO0 MOMyUYeHHUsI BHICOKOAKTUBHBIX IITAMMOB
IPOJYLIEHTOB.
13. MeTobl TeHeTUYECKOT0 KOHCTPYHUPOBAHHUS MUKPOOPTaHU3MOB 1nVitro.
14. T'ennast UH)K€HEPHsI IPOMBIIIJIEHHO BaXXHBIX MUKPOOPTaHU3MOB.
15. KoHcTpynpoBaHH€e IITAMMOB-IIPOAYLIEHTOB OMOJIOTUYECKH aKTUBHBIX BEUIECTB.
16. KoHcTpyupoBaHHE IITAMMOB-IIPOAYIIEHTOB HUHTEP(HEPOHOB YETIOBEKA.
17. BMOTEXHOJIOTMYECKOE MOJyYEHHE JIEKAPCTBEHHBIX MTPENApaTOB HA OCHOBE IITAMMOB-

N

MPOAYIIEHTOB C UCKYCCTBEHHO 3aJITaHHOM Fr€HETUYECKOU MPOrpaMMOH.
18. IIpou3BOACTBO C MOMOIIBIO MUKPOOPTaHU3MOB MOJIUIIENTHAOB: COMAaTOCTaTUHA, UHCYJIMHA,
UHTEPPEPOHOB, MENTHI0B-PETYISATOPOB.

19. OcobeHHOCTH MHUKPOOHOIOTHYECKOTO MPOU3BOACTBA, OTIIMYHUS OT XMMUYECKOTO.
20. OcHOBHBIE MPUHIIUITEI MUKPOOHOJIOTHYECKON TEXHOJIOTHH.

21. MuKpoopraHu3Mbl — OCHOBHOH OOBEKT OMOTEXHOJIOTHH.

22. OCHOBHBIE 3aKOHOMEPHOCTH KU3HEIECITEIbHOCTH MUKPOOPTaHU3MOB.

23. ITpou3BOACTBO KOPMOBOI'O U MHUIIEBOTO Oenka. [IpoayrieHTsI, chipbe.

24. TlomyyeHue CeNbCKOXO3SHCTBEHHBIX OMOIpenapaToB, OMOeTrpaJaHTOB.
25. IIpeumyiiecTBa MUKPOOHOTO CUHTE3a (PEPMEHTOB.

26. Hcnonb3oBaHue MUKpOOHBIX (PEPMEHTOB B MEAMIIMHE.

27. HWcnonb3oBaHuEe MUKPOOHBIX (DEPMEHTOB MUIIIEBOI MPOMBIILUIEHHOCTH.
28. Hcnonp3oBaHne MUKPOOHBIX (DEPMEHTOB XUMUYECKON TTPOMBITIUICHHOCTH.
29. Hcnonp3oBaHne MUKPOOHBIX (DEPMEHTOB HKOJIOTUIECKONH MUKPOOHOIOTHH.
30. MukpoOHOIOTHYECKOE TPOU3BOJACTBO AMHUHOKHUCIIOT.

31. MukpoOuoI0ornyecKoe MPOrU3BOACTBO OPTAHMYECKUX KUCIIOT.

32. MukpoOuosoruueckoe mporu3BoACTBO BUTAMHHOB.

33. MukpoOnoIOorHuecKoe MPOM3BOICTBO MOIHCAXAPUIOB.

34. MukpoOnoI0orH4ecKoe MPOU3BOICTBO aHTHOMOTHKOB.

35. MukpoOroIOrHYeCcKOe MPOU3BOJICTBO ATKAJIOUIOB.

Kputepuu onieHnBanus 1o 3a4ery:



- OLIEHKA «3aYTEHO» BBICTABISETCS CTYIEHTY, €CJIM CTYACHT IOKa3ajl IPU OTBETE JOCTAaTOYHOE
3HaHME MaTepuana, I[OHMMaHHWE CYHIHOCTH pacCMAaTPUBAEMBIX IOHSATUM, SBJICHUH U
3aKOHOMEPHOCTE;

- OLICHKA «HE 3a4TEHO» BBICTABJISIETCS CTYJIEHTY, €CJIU CTYACHT HE ITOATOTOBUIICS U HE OTBETUJ Ha
BOIPOCHI WJIM OTBETUJI HEMPaBUIIbHO; MOKa3all ciadble 3HAHUS MaTepuaia U JIOMyCTUl rpyobie
(baxTHUecKue OmmoKy.

OHGHO‘IHBIG cpeacrBa i HWHBAJIMAOB W JIUMI[ C OrPpaHUYCHHBIMU BO3MOXHOCTSAMU
3JI0POBbSI BEIOUPAIOTCS C YIETOM UX WHAUBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— Ipu HGOGXOI[I/IMOCTI/I HWHBAJIMAAaM U JIMIIaM C OrpaHUYCHHBIMU BO3MOXXHOCTAMU 3JOPOBbA
NPEIOCTABIISICTCS JOTIOJHUTEIIFHOE BPEMS JIJIs IIOATOTOBKM OTBETA Ha 3K3aMCEHE;

— IpU TPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3yJIbTaTOB 00yUEHUsS] MHBAINIOB M JIULL C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI TIPEAYCMATPUBACTCS MCIOJIh30BAHUE TEXHUYECKUX
CpCacCTB, HGO6XO,Z[I/IMBIX UM B CBA3HU C UX UHAUBUAYAJIbHBIMU OCO6€HHOCT}IMI/I;

— TIpY HEOOXOAUMOCTH ISl 00YUAIOIINXCS C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMHU 3/T0OPOBBSI
U MHBAJIUAOB TNpOIEAypa OLCHMBAHUS pPE3YyJbTaTOB OOYYEHUS N0 JUCHUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUs PE3yJIbTATOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbSI 10 JTUCHHIUIMHE (MOIYJIIO) TIPEIyCMATPUBACT TIPEIOCTABICHHE
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 370POBbS U BOCIPHUATHA
nHpopmanuu:

JUist uL ¢ HapyLIEHUSMU 3PEHUS:

— B TIeYaTHOM popMe yBETUICHHBIM MIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIiist TUT ¢ HApyIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAI ¢ HAPYUICHUSAMU ONIOPHO-ABUT'ATCIIBHOIO aIllapara:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIaHHBIN TIEpeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00ydJaromuxcs.

5. IlepeveHnb y4eOHOIM JIUTepaTypbl, HHPOPMANMOHHBIX PeCypPCOB H TeXHOJIOTHil

5.1. YueOHas mureparypa
1. Herpycos, A. 1. Mukpo6uonorus: Teopus 1 npaktuka B 2 4. Yactp 1 : yueOHUK U1 BY30B /
A. U. Herpycos, U. b. KoroBa. — Mocksa : M3natensctBo FOpaiit, 2023. — 315 ¢. — (Bricmiee
oOpazoBanue). — ISBN 978-5-534-03805-7. — Tekct : anmexkTpoHHBIN // OOpa3zoBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/510995
2. Herpycos, A. 1. MukpoOuosnorus: Teopus U npakTuka B 2 4. YacTts 2 : yueOHHK 1JIs By30B /
A. U. Herpycos, U. b. KoroBa. — Mocksa : M3natensctBo FOpaiit, 2023. — 332 ¢. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-03806-4. — Tekct : snexkrpoHHbld // OOpazoBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512707
3. Emues, B. T. MukpoOuomnorus : yueOnuk s By30o8 / B. T. Emues, E. H. Mumyctun. — §-e
u31., uctp. u 1on. — Mocksa : U3gatenbctBo FOpaiit, 2023. — 428 ¢. — (Briciiee oOpazoBanue).
— ISBN 978-5-534-06081-2. — Tekcrt : anexkTpoHHbIH // O6pazoBaTenbHas miatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/510779
4. Ocunosa, JI. A. T'eneruka. B 2 4. Yacts 2 : yuebHoe nocobue /s By30B / JI. A. Ocunoa. —
2-¢ w3a., ucnp. U gon. — Mocksa : MznarensctBo FOpaiit, 2023. — 251 ¢. — (Bwicuiee
oOpazoBanue). — ISBN 978-5-534-07722-3. — Tekct : anekTpoHHBIH // OOpa3zoBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513818



https://urait.ru/bcode/512707
https://urait.ru/bcode/510779
https://urait.ru/bcode/513818

5. buorexHonorus : y4eOHHMK W MMPAKTUKYM I By30B / o penakuueit H. B. 3arockunoii, JI. B.
Hazapenko. — 4-e u3z., ucnp. u gon. — Mocksa : U3narenscrBo HOpaiit, 2023. — 384 c. —
(Beicmee oOpazoBanme). — ISBN  978-5-534-16026-0. — Tekcr : 2JIEKTPOHHBIN //
O6pazoBarenpHast mwatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530288

5.2. llepuoauyeckas gureparypa

Hazpanue n3nanus [epromu4HOCTH BBIXOIA MecTto xpaHeHHs 3a KaKkue Tkl
(B TOM) XPAHUTCS
MukpoOuoorHst 6 1944-2016 93
1956-1983,
Bectauk MI'Y. Cepust: buosorust 4 1987-2016 93
Knunamaeckas u maboparopHast 12 2001-2016 s
JIMarHOCTHKA
Mukonorus ¥ puTonaToIorus 6 2001-2016 93
MuKkpoOHOJIOTHYECKUH KYPHAI 6 1987-2016 93
Mousnekymsipaas OMOJIOTHS 6 1978-2016 93
Brotexnonorus 6 1996-2016 q3
Mssecrii PAH Cepis: 6 1936, 19442013 | w/s
buonoruueckas
[pukiaaHas OCHOXUMHUS U 6 1968-2016 s
MHKpPOOHOJIOTHsI
Buonorus. PedeparnBHblit
sypran, BUHUTH 1970-2013 3an PK

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJe COBPeMeHHble NpodeccHOHANIbHbIE 0a3bl
NaHHBIX U HHGOPMAIIMOHHBIE CIPABOYHBIE CHCTEMbI
DJ1eKTPOHHO-0u0IMoTeuYHbIe cucTeMbl (IBC):

1. DBC «IOPAWT»https://urait.ru/

9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3BbC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

. OBC «JIAHb» https://e.lanbook.com

Hpocbeccnonanbnble 0a3bl JaHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirectwww.sciencedirect.com

XKypnans! uznarenscrsa Wileyhttps://onlinelibrary.wiley.com/

Hayunast anexktponnas 6uommoreka (HOb)http://www.elibrary.ru/

[ToHOTEKCTOBBIC APXUBBI BEAYIINX 3alaIHBIX HAYYHBIX )KypHAIOB Ha Poccuiickoit
rmaT(bopMe Hay4HbIX )XypHaToB HOMKOHhttp://archive.neicon.ru

7. HauumonanbHas anekTpoHHas OuOinmoreka (moctym K DJIEKTPOHHONH — OMOIMOTEKe
nucceptanuii Poccuiickoit rocyaapcrserHoi oubnuorexu (PI'B) https://rusneb.ru/
8. IIpesmnmentckas 6ubmmorexa uM. b.H. Enpriunahttps://www.prlib.ru/

9. DnexrponHas koymekus Oxchopackoro Poccutickoro ®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 nadpopmaruonHas cuctema POCCHUS http://uisrussia.msu.ru

PIESRONS
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NupopMmannoHHble CIPABOYHbIE CUCTEMBbI:

1. KoucyabranT [Lntoc - cripaBouHasi mpaBoBasi CUCTEMa (JJOCTYII MO JIOKAJIbHOM CETH ¢
KOMITHIOTEPOB OMOINOTEKH)

Pecypchl cBOGOIHOTO 0CTYNA:

1. AmepukaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAICKUX IuccepTauuii http://www.nlc-bnc.ca/thesescanada/

3. KwubepJlenunka(http://cyberleninka.ru/);

4. MMHHUCTEpPCTBO HayKH U BbIcIIero oopaszoBanus Poccuiickoit @enepanuu

https://www.minobrnauki.gov.ru/;

5. ®enepanbHblit moprtan "Poccuiickoe oopazoBanuehttp:/www.edu.ru/;

6. Hudopmanmonnas cucrema "ExrHOe OKHO J0CTyIa K 00pa3oBaTeIbHBIM

pecypcam"http://window.edu.ru/;

7. Enunas komieknus nu@poBhIX 00pa3oBaTenbHBIX pecypcoBhttp://school-collection.edu.ru/ .

8. ®denepanbHBIN HEHTP HHPOPMALIMOHHO-00pa3zoBaTenbHbIX pecypco (http://feior.edu.ru/);

9. IIpoekt ['ocynapcTBEeHHOTO HHCTUTYTa pyccKoro sizbika uMeHu A.C. [lymknna

"O6pa3oBanue Ha pycckom"https://pushkininstitute.ru/;

10. CnpaBouyHo-uH(pOpManMOHHBIN TopTan "Pycckwuit si3p1k"http://gramota.ru/;

11. Cmyx0a TeMaTH4eCKUX TOJIKOBBIX cloBapeiihttp:// www.glossary.ru/;

12. CnoBapwu u sHIMKIonenuuhttp://dic.academic.ru/;

13. OObpa3zoBarenbHblil mopran "Yueba'"http://www.ucheba.com/;

14. 3axonompoekT "O06 ob6pazoBanuu B Poccuiickoit deneparuu. Bonpock! u oTBeTHIhttp://XNn--

273--84d1f.xn--plai/voprosy_i_otvety
CoOcTBeHHbIE 3JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HHPpopManoHHbIe pecypcbl KyoI'Y:

1. DnexrtponHbIii Katanor Hayunoit 6ubmnorexu Kyol'Y http:/megapro.kubsu.ru/MegaPro/Web
DNeKTpOHHAs oubmmoTeKa TPYIOB YUYCHBIX KyoI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MomynpbHOTO TMHAMHYECKOro oOydenwus http://moodle.kubsu.ru

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

5. bubnuorexa MHGOPMAIMOHHBIX pecypcoB Kadeapsl MH(POPMAIMOHHBIX 00pa30BaTENbHBIX
texHosoruit http://mschool.kubsu.ru;

6. DnektpoHHbIN apxuB gokyMeHTOB KyOI Yhttp://docspace.kubsu.ru/

6. MeToqnueckue ykazaHus JJis1 00y4alOUIUXCS M0 OCBOEHUIO U CHMILIUHBI (MOIYJIS)

Jlekumus:

PaGota Ha nekiuu SBISETCS OYEHb BAXKHBIM BHJIOM CTYICHUECKOH AEATEIbHOCTU IS
U3yYEHUs TUCIMILUIMHBIL, T.K. Ha JIGKIIUU TPOUCXOUT HE TOJIBKO COOOIIEHNE HOBBIX 3HAHUHN, HO U
cucTeMaru3anus 1 0000IIeHre HAKOIUICHHBIX 3HaHWM, (GOpMHpOBaHNE HA WX OCHOBE HJIECHHBIX
B3IJIAJIOB, YOCKACHUN, MHPOBO33PEHUS, DPA3BUTHE IO3HABATEIBHBIX M MPOPECCHOHATBHBIX
uHTEepecoB. JIEKTOp OpHEHTHPYET CTYJACHTOB B ydyeOHOM Martepuaine. Kparkue 3amvcu JeKIui
(KOHCIIEKTHPOBAHUE) TIOMOTAET YCBOUTh MaTepUal.

Hanucanue xoHcmekTa JIEKIM: KpaTKO, CXEMaTHYHO, MOCJIeI0BaTeIbHO (UKCUPOBAThH
OCHOBHBIC TIOJIOXEHHUS, BBIBOABI, (OPMYIMPOBKH, OOOOILICHMS; MOMeYaTh Ba)KHBIE MBICIH,
BBIJIETISATH KIIIOUEBBIE CJI0BA, TEPMUHBL. KOHCIEKT JTydllle MOAPa3aeNaTh Ha MyHKTHI, maparpagsl,
coOuoiasi KpacHyro CTpOKy. IIpHHIMIIUANbHBIE MECTa, OIpeNeseHus, (OpPMYINbl CIeayeT
COMPOBOXKAATh 3aMEUAHUSMU: «BAXKHO», «OCO00 Ba)XKHOY», «XOPOLIO 3alIOMHUTHY» U T.N. WU
NOJUYEepKUBaTh KpacHoi pyukoil. lLlenecooOpazno pazpaboTrarh COOCTBEHHYIO CHMBOJHKY,
COKpAIIEHUS CJIOB, YTO IIO3BOJIUT CKOHIEHTPUPOBATh BHHMAaHHWE Ha BaXXKHBIX CBEACHMSIX.
[IpocnymumBanue 1 3aMuUCh JEKIIMA MOKHO NPOU3BOAUTH MIPU MTOMOIIN COBPEMEHHBIX YCTPOHCTB
(muxTodoH, HOYTOYK, HETOYK W T.m.). PaGoTas Haj KOHCIEKTOM JIEKIIMH, BCEraa CieayeT
UCTIOJIb30BaTh HE TOJBKO YYEOHHK, HO U TY JINTEPATYPY, KOTOPYIO JOMOJTHUTEIHHO PEKOMEH10BaJI
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JEKTOp, B TOM 4HCIIe NEpUOAMYECKHE U3JIaHUS COOTBETCTBYIOIIEH HampaBieHHocTU. Ilo
pe3yabpTataM paboThl ¢ KOHCIIEKTOM JIEKIIMHU CIIEAyeT 0003HAYUTh BOIPOCHI, TEPMHHBI, MaTepHal,
KOTOPBI BBI3bIBACT TPYIAHOCTH, MOMETHUTh W TOMBITATbCS HAWTH OTBET B PEKOMEHIyeMOM
auteparype. Ecin camocTosTensHO He yaaeTcs pa3o0paThCsi B MarepHuale, HeoO0XOAUMO
chopMynupoBaTh BONPOC W 33JaTh NPENOAABATENI0 HA KOHCYJbTAallMM, Ha OOLICHUH B
KOHTAKTHBIC Yachl. JISKIIMOHHBINA MaTepuall sBJseTcs 6a30BbIM, C KOTOPOTO HEOOXOAUMO HAYaTh
OCBOEHHE COOTBETCTBYIOIIETO pa3zesia Win TeMbl. [1aH moAroToBKH K JEKUIUU:

— O3HAKOMHTHCS C TEMOMU JIEKIIUU

— O3HAaKOMMTHCS C IPEII0KEHHBIMUA BOIIPOCAMH

— M3YYUTh COOTBETCTBYIOIIMNA MaTepHa

— O3HAKOMMTHCS C JIUTEPATYpPOH 10 TeEME

CamocrosiTesibHast padora
CamocrosiTenbHast paboTa CTyA€HTOB JUCIIUIUIMHE OCYLIECTBIISIETCS C IIeJIbI0 YIITyOJIeHuUs,
pacliMpCHus, CUCTECMATU3allUU W 3aKPCIUICHHA IMOJIYUCHHBIX TCOPCTHYCCKUX 3H3.HPII>1,
dbopMUpOBaHUS YMEHUI MCMOIb30BaTh JOKYMEHTAIMIO U CHEIHAIBbHYIO JUTEPATypy, pPa3BUTHUS
IIO3HABATCIIbHBIX CHOCO6HOCTCI>1 N AaKTHMBHOCTH, a TaKXC q)OpMI/IpOBaHI/IH CaMOCTOATECIIBHOT'O
MBIIUICHHSI, CIIOCOOHOCTEH K CamMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO U CaMOpealln3aluH,
pa3BUTHS HCCIEIOBATENbCKUX yMeHHUH. [lepen BBIMOTHEHMEM CaMOCTOSATENBHOM pPabOThI
HEOOXO0JUMO YEeTKO MOHUMATh LIETU U 3a/1a4l pabOThl, CPOKH BHIIIOJHEHUS, OPUEHTUPOBOYHBIN
00BbeM, OCHOBHBIE TPEOOBAaHHUS K pe3yiIbTaTaM padOThl, KPUTEPUH OLIEHKU. Bo BpeMs BBITOTHEHUS
CaMOCTOSITENIbHOM paboThl MpenojiaBaTellb MOXET MPOBOAUTH KOHCYyJIbTaluu. KoHTpousb
PE3YJILTATOB CaMOCTOSITEIBHOM paGOTBI CTYACHTOB MOKCT OCYILICCTBIIATHCA B HHCBMCHHOﬁ,
YCTHOW WJIM CMEImIaHHOW (opme, C MpeaCcTaBICHHEM IMPOAYKTa TBOPYECKOW IEATEIBHOCTH
cTyaeHTta. B kauectBe ¢opM U METOOB KOHTPOJIS CAMOCTOSATEIILHOM PabOThl CTYJEHTOB MOTYT
OBIThH HCTIOIb30BaHbl CEMUHAPCKHUE 3aHATHS, KOJUJIOKBUYMBI, 3a4€Thl, TECTUPOBAHNE, CAMOOTYETHI,
KOHTpOJIbHBIE paboThl U Ap. KpuTepusiMu OLIEHKH pPE3yIbTaTOB CaMOCTOSTEIBHOW PaOOTHI
CTyJEHTa SIBISIOTCSA: YPOBEHb OCBOEHHUSI CTYJEHTOM Y4eOHOro MarepHualia; yMEHUsl CTy/AeHTa
HCIIOJIb30BATh  TCOPCTHYCCKUC 3HAHUA TIIPU  BBIIIOJHCHUU  HWHAWUBUIAYAJIBHBIX 3aﬂaHHﬁ;
000CHOBAaHHOCTh U YETKOCTh M3JIOKEHHUS OTBeTa; oopmiieHne MaTepuaiga B COOTBETCTBUU C
TpeOOBaHUSIMHU.
II;maH moAroTOBKHU:

— H3Yy4YUTbh COOTBETCTBYIOIINI JICKIIMOHHBIM MaTEpUail

— M3YYUTh OCHOBHYIO JINTEPATYPY IO TEME

— M3YYUTH JOIOJIHUTENBHYIO JUTEPATYypy MO TEME

— 0(OopMHUTH BBIMOJHEHHYIO pabOTy MHUCBMEHHO WJIM B BHJE NpPE3CHTALUU B

3aBHCHUMOCTH OT 3aJJaHHs
— cHenaTb CTPYKTYPHUPOBAaHHBIE BBIBOIbI

IoaroroBka k 3a4ety

[Ipy moxaroTroBke K 3adeTy HEOOXOAMMO OPHEHTHUPOBATHCS HA KOHCIEKTHI JICKIIHH,
pabouyio mporpaMMmy AUCIUIUIMHBI, HOPMAaTUBHYIO, YY€OHYI0O U PEKOMEHIyEMYIO JIUTEpPaTypy.
OcHOBHOE B IOJITOTOBKE K CAaue 3a4eTa — 3TO MOBTOPEHUE BCEro Marepralia TUCIUTUIMHEI, TI0
KOTOpPOMY HEOOXOIMMO caaBaTh 3a4eT. [Ipy moAroToBKe K clade 3adeTra BeCh 00beM pabOThI
HY)XHO pacIpenessTh paBHOMEPHO II0 IHSAM, OTBEACHHBIM U IIOATOTOBKH, KOHTPOJHMPOBATH
KaK]IbIH JICHb BBITIOJITHCHHE HAMEUECHHOW PabOoThI. B mepno1 moAroToBKM K 3a4€Ty CTYJIEHT BHOBb
oOparmaercs K yxe u3yudeHHOMY (TpoiiieHHOMY) yueOHOMY MaTtepuany. [loaroToBka BKIIOYaeT B
ce0s TpH dTama: caMoCTOsITeIbHAs paboTa B TEUEHHUE CEMECTPA; HETOCPEACTBEHHAS MTOATOTOBKA B
JHH, IPEAUIECTBYIOIIME 3a4eTy II0 TeMaM Kypca, IIOANOTOBKA K OTBETY Ha 3aJaHWd,
cojepxariuecs B Omierax. 3a4eT MPOBOAUTCS MO OMIETaM, OXBATHIBAIONIUM BECh MPOMACHHBIN
MaTepI/IaJI JUCHUITIIIMHBI, BKIIFOYasa BOHpOCBI, OTBCIACHHLBIC IJId CaAMOCTOATCIIBbHOI'O HByLIGHI/I}I. I[JBI



YCHEIIHOM cAauu yKa3aHHbIe B paboueil mporpamme popmupyemble KOMIIETEHIIUU B pe3yibTare
OCBOCHUS JUCIHUILTUHBI JOJHKHBI OBITH MPOJIEMOHCTPUPOBAHBI.

Jl5ig ycrienHo cjauu 3a4eTa CTyACHThI JOJKHBI TOMHHUTD CJeIyIollee:

— K OCHOBHBIM TIOHSTHUSM M KATETOPUSM HYKHO 3HATh OINpEACNICHUs, KOTOphIC
HE00X0IUMO IMOHUMATh U YMETh MOSICHSATH;

— TpH TOJATOTOBKE K 3a4eTy TpeOyeTcss MOMUMO JICKIIMOHHOTO MaTepuana, MPOYUuTaTh
elle HEeCKOJbKO YYeOHHKOB 1O JUCUUIUIMHE, JONOJHHUTEIbHbIE HCTOYHUKH,
MIpeITIOKEHHBIC I U3YUYCHHSI B CIIUCKE TUTEPATYPHI;

— TOTOBUTBHCS K 3au4eTy HY)KHO HauWHATh C MEpBOM JIEKIMU, a HE BBIOMpATh TaK
HA3BIBAEMBIN «IITYPMOBOW METO/», IPU KOTOPOM MaTepHall 3aKpEeIIseTCs B MaMSITH 3a
HECKOJIBKO TMOCJEJHUX YacOoB M JHEW mnepen 3adeToM. [Ipu OlleHMBaHWU 3HAHUUN
CTYJCHTOB  IPENoJaBaTelib  PYKOBOJACTBYETCS, MpPEXKAE BCEro, CIECIYIOUUMH
KPUTEPUSIMU: MPABHJIBHOCTh OTBETOB Ha BOIIPOCHI; MOJIHOTA U JIAKOHUYHOCTH OTBETA;
CIOCOOHOCTH MPAaBHJIBHO KBATH(PUIUPOBATH (PAKTHI U OOCTOSTEIHCTBA, AHATHU3UPOBATD
CTaTUCTUYECKHUE JIaHHbIe, OPUEHTUPOBAHHUE B JIUTEpPAType; 3HAHUE OCHOBHBIX MPOOIEM
y4eOHOW MUCIUIUIMHBI;, MOHUMAHUE 3HAYUMOCTH YY€OHOW TUCIUIUIMHBI B CHUCTEME;
JIOTUKA U apryMEHTHUPOBAHHOCTh H3JIOKEHUS;KYJIbTypa OTBeTa. TakuM 00pazom, mpu
MIPOBEJICHUH 3a4eTa MPEeroiaBaTeib yAeIsIeT BHUMaHUE HEe TOJTBKO COJCPKAHUIO OTBETA,
HO ¥ ()OpMeE €T0 U3JI0KECHHUS.

7. MaTtepuaibHO-TEXHHYECKOe o0ecnevyeHne Nno JUCHUuIInHe (MOAYJII0)
I[To BceM Bumam y4eOHOW JEATEILHOCTH B paMKaxX IUCHUIUIMHBI HCIOJb3YIOTCS
ayIUTOpUH, KaOMHETHI U JIaOOPaTOPUH, OCHAIIEHHBIE HEOOXOIUMBIM CIICIUATN3UPOBAHHBIM H

71a00paTOPHBIM 000PYIOBAHUEM.

HanmeHnoBanue crieliuajbHBIX
MOMEICHHI

OCHAaIIEHHOCTD CITEIHAIbHBIX
MOMEILCHHI

HepequL JIMIICH3UOHHOTI'O
MpOorpaMMHOT0 obecrieueHust

VYuebuble ayIUTOpUU TUTS
NIPOBEJICHUS 3aHATHH JIEKIIHOHHOTO

Meobenb: yuebHas MeOenb

Texuuueckue CpeacTBa 06yquI/IHZ

Microsoft Windows
Microsoft Office

THIIA

9KpaH, IPOCKTOP, KOMIILIOTEP

YueOHbIe ayIUTOpUU s | MeOenb: yueOHast meOeIb Microsoft Windows
NIPOBEJCHUs 1a00paTOpHBIX paboT. | TexHuueckue cpencTBa 00yUeHHUS: Microsoft Office
JlaGoparopust 412, 414 9KpaH, MPOEKTOP, KOMITBIOTEP
O6opynoBaHue:1a00paTopHOE
MHKPOOHOJIOTHYECKOE 000pyI0OBaHUE
Jns  caMmocTosTeNnbHOW — pabOThl  OOYyYalOUIUXCS  HPEAYCMOTPEHBI  MMOMELICHHMS,

YKOMITJICKTOBaHHBIE CICIIHATN3UPOBAHHON MeOEeIbI0, OCHAIIICHHBIC KOMITBIOTEPHOW TEXHUKOU C
BO3MOXXHOCTBIO MOJKITIOUCHUS K cetu «MHTepHeT» U o0ecreueHrneM JOCTyNa B DJICKTPOHHYIO
WH()OPMaAITMOHHO-00PA30BATENHHYIO CPETy YHHBEPCHUTETA.

3a1 Hay4Ho# Oubinorexu)

HaumMmeHnoBaHue noMemeHuit OCHAIIEHHOCTH ITOMEIIEHUH TSI CAMOCTOSTEIHHOM ITepeuens
IUTSL CAMOCTOSITEITEHON paboThI 00yUaromuxcs JUIEH3NOHHOTO
paboThI 00yJarOIMXCS MIPOTrPaMMHOTO
obecnieueHHs
ITomerienne st | MeGenb: yaeOHas mebenb Microsoft Windows
caMocCToATeNIbHOM  paboThl | KoMruiekT crien. MeOenu: KOMIbIOTEPHBIE CTOJIBI Microsoft Office
oOyuarormxcst  (uutanbHbelil | O0OpynoBaHUE: KOMIIBIOTePHAS TEXHHUKA c

MOJKJIFOUECHHEM K WH(POPMAIMOHHO-KOMMYHHUKAIIHOHHOMN
cetn «UHTEpHET» W JOCTYIOM B  DJICKTPOHHYIO
HH(OPMaIMOHHO-00pa30BaTeIbHYIO cpeny
00pa3oBaTenpHOU OpraHU3aIH, BeO-KaMephl,
KOMMYHHUKAIIIOHHOE 000pynoBaHne, oOecreunBaromnee
JOCTYl K CETH HWHTepHeT (TMPOBOJHOE COCAMHEHUE U
0OecrpoBOIHOE COeMHEHUE TI0 TeXHOoJIoruu Wi-Fi)
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