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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1
000pyIOBaHUS U HAYYHBIX TPHOOPOB

CnocoOHOCT, K TpoecCHOHATBHOM JKCIUTyaTalldd COBPEMEHHOTO OHOTEXHOJIOTHYECKOTO

IIK-1 ToToBHOCTH K TUTAHMPOBAHUIO, OPTAHHW3ALMUA U TPOBEACHUIO HAYYHO-HCCIICIOBATEIILCKUX padoT B
001acTH OMOTEXHOJIOTHH, CLIOCOOHOCTHIO TTPOBOJAUTH KOPPEKTHYIO 00paObOTKY pe3ysIbTaTOB HKCIIEPUMEHTOB

n aciaarb 00O0CHOBAHHBIE 3aKIIOUECHUS U BBIBOJIbI

1.2 Bunp! u 3a1aun mpo¢eCcCUOHATBLHOMN NeITETBHOCTH 110 UCITUTUIHHE:

- HAYYHO-UCCJICAOBATCIILCKAA

- moxbop, o0paboTka M aHANM3 HAYYHO-TEXHUYECKOM W MAaTeHTHON WH(OpMaIuu Mo TeMaTHKe
WCCIIC/IOBAHHUS C WCIIOJIb30BAaHHEM CIICIIUAIM3UPOBAHHBIX 0a3 JaHHBIX C HCIOJIh30BaHUEM

MH(OPMAITMOHHBIX TEXHOJIOTUN

- aHaJIW3 MoKa3arejae TEXHOJIOTHYECKOIO mnponecca Ha COOTBETCTBHUEC HAYYHBIM pa3pa60TKaM

- pa3paloTKa MporpaMM Hay4yHbIX HCCIIEIOBAaHUI, OIIEHKA 1 aHaJIN3 NOJYyYEHHBIX Pe3yJbTaToB

- TIOUCK U pa3paboTKa HOBBIX AP(PEKTUBHBIX MyTEH MOTyYEHHU OMOTEXHOJOTHUECKUX TPOIYKTOB,
CO3JJaHHE COBPEMEHHBIX OMOTEXHOJIOTHI, B TOM YHCJIE HaHOOMOTEXHOJOTHMH, TEXHOJOTHM
PEKOMOMHAHTHBIX J1€30KCUPHUOOHYKICMHOBBIX KHCIIOT, KJIIETOYHBIX TEXHOJIOTUH

- BBIJICTICHUE, WJCHTU(MUKAIMSA ¥ aHalu3 TMPOAYKTOB OHOCHMHTE3a U OuoTpaHchopmarumy,
MOJTYYCHHE HOBBIX IITAMMOB-TIPOIYLIEHTOB OMOJIOTHUECKUX MTPETapaToB

- CO3/1aHH€ KOMITO3UIIMOHHBIX (DOPM U ONTHMAJIBHBIX CIIOCOO0B MPUMEHEHHUs OHOIpenapaToB

- OPOBCACHUC BAJINAAIIUU TCXHOJOTHYCCKUX MPOLUCCCOB U aHAJTUTUYCCKUX MCTOAUK

- U3y4eHHE OMOXMMHUYECKHX W OHOJOTMYECKUX 3aKOHOMEPHOCTEH TIpOIecCOB OWOCHHTE3a,
MHUKPO- H MAaKPOCTEXUOMETPHUHU, MUKPO- H MAKPOKUHETHKH POCTa TOMYIISIIUNA MHKPOOPTaHH3MOB

U KIETOYHBIX KYJBTYD,

B3aUMOIEUCTBUS

MUKpPOOPTaHMU3MOB, BHUPYCOB C KJIETKaMH,

MeTa0OIMUeCKUX TyTeHd W OCOOCHHOCTEH yTWIM3aluM CcyOcTpara W CHHTE3a TPOAYKTOB

merabom3Ma

- CO3/1aHHE€ TEOPETHUUYECKUX MOJIENei, MO3BOJAIOIIMX IPOTHO3UPOBATh XapaKTep H3MEHEHUS
CBOMCTB CBIphSl B Ipoliecce ero OHoTpaHcPoOpMalMM U MONydaTh MPOAYKIMIO C 3aJaHHBIMU

KaQ4C€CTBCHHBIMH XapPaKTCPUCTUKAMU

- OKCHICPUMCHTAJIBHOC UCCIICAOBAHUC OHOJIOTHYCCKON M (I)I/I3I/IKO-XI/IMI/I‘-I€CKOﬁ KHMHCTHKHM Ha BCCX
CTaAUAX TCXHOJOTUYCCKOIO IMPONIeCCcCa U UX MaTCMAaTHYCCKOC OIMMCAHUC

- IIOATOTOBKA HAyYHO-TEXHUYECKOM OTYETHOM JOKYMEHTALWH,
JOKyMEHTallUM Ui y4acTUs B KOHKypcaX Hay4YHBIX IIPOEKTOB,

CIIPaBOK,

AQHAIMTUYECKUX O0030pOB U
MPOEKTOB

(apmakoneiHbIX cTareil (rocyIapCTBEHHBIX CTAHIApPTOB), MyONMKALUs HAyYHBIX pPE3yJIbTaToB,
3alIUTa UHTEJUIEKTYaIbHON COOCTBEHHOCTH

- IPOEKTHAs

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromInXCsl TOJKHBI ObITH COPMUPOBAHBI CIIETYIOIINE

KOMIIETEHIUH:
O0001IeHHBIC TPYIOBBIE Kon u HanmeHoBaHMe
(hyHKUMY / TPYAOBBIC komrieteHimu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHSA / KOMIIETCHLIUU
JeiicTBus (py HaTU9IUU WK IpoecCHOHATBHOTO
npodcTanaapTa) JEeHCTBUS
OIIK-1 CnocoGHOCTh K 3HaeT U IOHUMAaeT:
PO(eCCHOHANBHOM - METOIObl TEOPETHYECKOr0 M OIKCIEPUMEHTAIBHOTO
OKCIUTyaTallnH HCCJICIOBAaHUS B 00JIaCTH OMOTEXHOJIOTHH;
COBPEMCHHOIO - ONTHUMAJbHBIE W PALUOHAIBHBIE TEXHOJIOIMYECKUE
OHOTEXHOIOTHYECKOTO PEXUMBI KYTbTHBUPOBAaHUS OOBEKTOB OHOTEXHOJIOTHH,
000py0BaHNs M HAYYIHBIX  |paGoThl GHOTEXHOTOTHYECKOTO 060PYIOBAHMS;
nprubopoB - METOJIbI aHAJIN3a CBOMCTB CHIPbA U TOTOBOW MPOTYKIIUU




YMmeeT (crocoOeH MPOoAeMOHCTPUPOBATH):
- QHAJIM3UPOBATh OMOTEXHOJOTMYECKHUE IPOIECCH MPU

MPOEKTHPOBAHUHU BHOBb CTPOSIIINAXCA,
PEKOHCTPYUPYEMBIX U JEUCTBYIOIINX MPEITPUATHIHA;

- MPOBEACHUSA HEOOXOAMMBIX pacueToB
OMOTEXHOJIOTHYECKOTO MpOoIecca;

- pa3pabaTeiBaTh OWOTEXHOJOTHYECKHE TIPOIECCH U
000OCHOBBIBaTh  TpeOOBaHHWA K WX BEICHHIO B
MIPOM3BOJICTBO.

Bnaneer:

- HaBBIKAMU BEJICHUS OMOTEXHOJOTHYECKUX IPOIECCOB
MPOM3BOJICTBA;

- METOIUKOH pacuera MPOU3BOJCTBEHHBIX IIPOIIECCOB,
OT/ICTIBHBIX DJIEMEHTOB OHOTEXHOJOTMUYECKOTO Tpoliecca
MPOM3BOJICTBA;

- TIPOBENCHHS aHATU30B (HMCIBITAHWN) HA COOTBETCTBHC
MPOIYKIIMU YCTAHOBJICHHBIM TPEOOBaHUSM.

[TIK-1 I'oToBHOCTH K
MTAHUPOBAHUIO,
OpTaHHU3aIiy ’
MPOBEICHUIO
HAayYHO-UCCIICI0BATEIBCKIX
paboT B obnactu
OMOTEXHOJIOTHH,
CHOCOOHOCTBIO IPOBOIUTH
KOPPEKTHYIO 00paboTKy
pe3yNIbTaToB
IKCTIIEPUMEHTOB U JIeTIaTh
000CHOBaHHBIC 3aKTFOYCHUS
1 BBIBOJIBI

3HAeT ¥ IOHUMACT:

coJiepKaHKe u METOIOIOTHUECKHE OCHOBBI
TEOPETUYECKUX M  NPAKTUYSCKUX  3HAHUH I
onpeneacHus " pelIeHus HECTaHIapTHBIX
HCCIEA0BATEIbCKUX 3aJad B 00JacTH OHMOTEXHOJIOIHU;
CITOCOOKI, METOBI n MIPHEMBI peanu3amnuu

HCCIIENOBATEILCKHAX 3a0a4.

YMmeeT (crocoOeH MPOoAeMOHCTPUPOBATH):

- IPHUMEHATh CHCTEMY TCOPETUYCCKUX U IMPAKTHUECKHX
3HAHUU U1 OpPraHU3alMK U PELICHHUS MCCICI0BATEIbCKUX
3a7a4 B 00yacTH OMOTEXHOJIOTMH, KOMILJICKCHBIN aHaau3
Hay4HBIX [TPOOJIEM, pa3IMUHbIC MOIXObI K X PEIICHUIO;
- HCIIOJIb30BaTh COBPEMEHHBIC METOIbI OMOTEXHOIOTHH

Bmaneer:

- OCHOBaMH MOJECIUPOBAHUA H KOHCTPYHPOBAHUS
TUMHUYHBIX U HECTAHAAPTHBIX UCCIEAOBATEIBCKUX 3a/1a4 B
00pa30BaTeILHOM JIEATEIIEHOCTH;

- HaBBIKOM CHCTEMAaTU3UPOBAHUS TEOPETHUECKUX U
MPaKTUYECKUX 3HAHUM [JI1 TIOCTAHOBKM U PEIICHUSA
HCCJIEIOBATENLCKHUX 3a0a4.

1.4 CornmacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-1

CrocoOHOCTh

K

npodeccruoHanbHON

SKCIITyaTallun COBpPCMCHHOT'O

OMOTEXHOJIOTUYECKOTO OOOPYIOBAHUS M HAYYHBIX TPUOOPOB

Ne HaumeHnoBanue ®dopma
n/m JUCITUTIINH, o0ydeHus
OIPEACTIAIOIUX OuyHo-3a04yHas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3N 1 2 3 4
1 |broTexXHOIOrnYeCKHE +
OCHOBEI
(hapManeBTHUECKOTO
MIPOU3BOJICTBA
2 |Buorexnonorus +
TPOACKEH U
MHUIIETHATBEHBIX
rpuboB




3 |KyapTypbl KJIETOK U +
TKaHel

4 {OcHOBBI +
TIPOU3BOJICTBA
OMOJIOTHYECKHX
CPEIICTB 3aIUTHI
pacTteHuit

5 (ITumeBas +
OMOTEXHOJIOTHS

6 |IIpaxTuka mo + | +
MOJTY4YEHUIO
HEePBUYHBIX
poheCCHOHATTLHBIX
YMEHHH 1 HaBBIKOB

7 |Cenbckoxo3saiicTBEHHA +
s1 OMOTEXHOIOT U

8 |CoBpemenHbIC +
MPOOIIEMBI
OMOTEXHOJIOTHUH

9| TeopeTnaeckue u +
NPUKIIATHBIC aCTICKTHI
MHUKPOOHOJIOTHH

10 [Dxonoruueckas +
OHMOTEXHOJIOTHS

ITK-1 T'oroBHOCTB K MJIAHUPOBAHMUIO, Opra”Hu3aluu u MIPOBEJCHUIO
Hay4YHO-HCCIICJIOBATEIbCKUX paboT B  007MacTH  OMOTEXHOJOTHH, CHOCOOHOCTHIO
MPOBOJIUTh  KOPPEKTHYIO  00pabOTKy  pe3yJabTaroB  3KCIEPUMEHTOB U JenaTh
000CHOBaHHbIE 3aKIIOUEHUS U BHIBOJIbI

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIpENETIAIONINX
MEXIUCIUIUIMHAPHBIE
CBSI3H

OuHo-3a04Has
(cemectp)

112131415

1 |broTexHOIOrnYeCKHe +
OCHOBEI
(hapManeBTHUECKOTO
MIPOU3BOJICTBA

2 |buorexuomorus +
OMOJIOTUYECKHU
AKTUBHBIX BEIIECTB

3 |buoTexHONOTHA +
TPOACKEH U
MHIETHAIBHBIX
rpuboB

4 |buorexuoorus +
MPUPOAOIIOIB30BAHUS

5 | KynbTuBUpOBaHUE +
PaCTHUTENBHBIX KIETOK
¥ TKaHew in vitro

6 | KynbTyphl KJIETOK | +
TKaHEH

7|MonekynspHas +
ouonorus u
TeHETHYECKas
WHKCHEPHSI




8 |HanoOmnoTexuomoruu +
9 (HIP +
10|HoBble HanpaBneHUs +

OHMOTEXHOJIOTHH: mpoTe
OMHKaA, IICIITUAO0JIOTHUA

11 |TTnmeBas +
OHMOTEXHOJIOrUA

12 [ITpakTuka 1o + | +
MOy YEHUIO
MEPBUYHBIX
podecCHOHATBHBIX
YMEHUI U HaBBIKOB

13 [ITpemmumioMHas +
NpaKTHKA

14 (ITpuxnagnas +
OHMOTEXHOJIOTUA U
MHUKPOOHOIIOTHS

15 |Cenbckoxo3siicTBEHHA +
s1 OMOTEXHOIOT U

16 |CoBpemeHHBIC +
MPOOIEMBI
OMOTEXHOJIOTHH

17| Teopetuueckue u +
MIPUKJIAHBIE aCTIEKThI
MHKPOOHOJIOTHH

18 [Dkonoruueckas +
OHMOTEXHOJIOTHS

19 |9xoHOMUKA +
OMOTEXHOJIOTUU

2. Mecto nucunmimabl B cTpykrype OII marucrparypsi:

Hucuunnuna «l{nanobakrepun: GyHIaMEHTAIBHOE U MPUKIATHOE 3HAUEHUE» OTHOCHUTCS K 0a30BOM 4acTU
yaebHoro turana OIl mo nanpasnenuto noaroroBku 19.04.01 - buorexHomorusi.

Jucuunnuna «[{uanoGakrepun: pyHaaMeHTaIbHOE U MIPUKIIAIHOE 3HAUYECHUE» u3ydaercs B 1 cemectpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 2 3.€.
OuHo-3a04Hasg: 2 3.€.

OuHo-3a04YHas

Bun yueOHOM paboTHI
Y p (Bcero 4yacoB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
Konrakthas pabota 8
Jlexmm (JIextmm) 4
[Tpaktuaeckue (IIpaxr. pad.) 4
CamocrostensHas padota (CP) 64

3auer -

3.2.Cozepkanue Kypea:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS




Jlex |IIpa| CP
WU | KT.
pao.
0-3{0-3|0-3
1 cemectp
1 OCHOBHBIE TOHATHUS 1 T Omnpoc
0 IIMaHOOAKTEPHUIX
2 [{nanoGakrepuu u [IpakTnyeckas
1 1 |12
ouocdepa. pabora
3 [{nanobakrepun [TpakTrueckas
TepMaIbHBIX pabora;
1 1|12
HCTOYHHKOB. Kontponphas
pabora
4 [InankTOHHBIE [IpakTnyeckas
1 1 | 14
[IMaHOOAKTEPHH. pabora
5 benTocHbie [IpakTnyeckas
[IMaHOOAKTEPHH. pabora;
- 1 | 14
KonTtponbHas
pabora

Tema 1. OcHoBHbIe MOHsITUSA 0 nMaHOOakTepusx (IIK-1)
Jlexknus.

OcHOBHBIE TIOHATUS 00 OKCHUTEHHBIX (OTOTpPOpHBIX OakTepusix. Mopdonorus, yIbTPacTPyKTypa
[IMaHOOAKTEPHiA.

IIpakTH4eckoe 3aHATHE.
HE IIPETyCMOTPEHO
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1 Tunsl poTocuHTE3a Y TPOKAPHOT.
2 Crpoenue OakTepHaaIbHON KIECTKH.
3 OCHOBHBIE MHUKPOCKOITUYECKUE METOIBI.
4 MonekysipHO-TeHETHYECKHE METOIbl B MUKPOOUOJIOTHH.

Tema 2. Ilmanodaxkrepun u 6mocdepa. (OIIK-1)
Jlexknus.
Oxousnonorus nuanobakrepuit. DkcTpemMopuiIbHble nuaHoOakTepuu. PazHooOpasue muanoOakTepuil B
BOAHBIX dKocuctemax. @usnmdeckue @axropel. Cper. Ilurmentsl nmanoOakTepuil. Xpomarudeckas
anantanus. Temneparypa. [lcuxpoduisl, Mme3odpuiasl u TepModuiIbl. broreHHble 3MEeMEeHTHI, POsib a30Ta U
dochopa B pasBurum nuaHoOakTepuil. Azorduckaropbl, dHIOCMMOMO3. buoMuHepanuzauus,
cTpoMatonuThl. Ponk 1imanoOakTepuii B I00aIbHBIX IIMKIIAX JIEMEHTOB. Bupycsl
[MaHOOAKTePHii.
IIpakTnyeckoe 3ansATHE.
[TpuroToBnenue nurarenbHbIX cpea. Pabora ¢ komneknuelt uanodakrepuii. KynbTuBupoBaHue MITaMMOB
Ha 06e3a30THOI cperie.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1 Mopdomoruueckue 1 3K0I0ro-(hu3noJI0THIecKue 0COOCHHOCTH ITMaHOOAKTEPHI BOTHBIX SKOCHCTEM.
2 3aBUCHUMOCTb UX PAa3BUTHUS OT A0MOTHYECKHUX M OMOTHUECKUX (PaKTOPOB Cpe.bl
3 Vuactue B KpyroBopoTe ymiepoja 1 a3oTa.

Tema 3. [Ilnanodaxkrepuu TepMaabHbIX HCTOYHMKOB. (OIIK-1)
Jlekuus.



BunoBoe pazHooOpasue TepMO(UIBHBIX HUAHOOAKTEPH U WX pOJib B (POPMHPOBAHUU OHOCGHEPHI 3eMIIH.
bakrepuanbpHas najeoHTONIOTHs. 3HaUeHUE TEPMOPHIBHBIX IUAHOOAKTEPHIA 111 OMOTEXHOIOTHH.

IIpakTH4Yeckoe 3aHATHE.

BunoBoii coctaB nmaHOOAaKTEpHiA, OOUTAIOIINX B TEPMAIBLHBIX HCTOYHUKAX, 0COOCHHOCTH CTPOCHUS U
MeTabonm3Ma TepMOGUIBHBIX IMAHOOAKTEPUH: UCCIen0BaHne MOP(HOIOTHYECKUX OCOOEHHOCTEHN C
TIOMOIIBIO0 CBETOBOW MHKPOCKOITHH.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1 BunoBoe pazHoobOpasue nuaHo0aKTepuidi BOAHOW TOJIIIN MPECHBIX BOIOEMOB.
2 CoctaB nuaHOOaKTEpHAIBHBIX COOOIIECTB 03€p Pa3IMYHOr0 TPOPHUUECKOTO cTaTyca.
3 KonuuecTBeHHBIC MTOKA3aTeNN Pa3BUTHI [IHAHOOAKTEPHUH.

Tema 4. IlnankTonnbie nuanodaxkrepuu. (OIIK-1)
Jlekumus.
BunoBoe paznooOpasue u pazauuus BHIOBOTO COCTaBa OJHUIO-, ME30- U 3BTPO(HBIX BomoeMoB. CriocoObl
ydeTa YUCICHHOCTH U OMOMACChl Pa3IuYHBIX Pa3MEPHBIX TPy IHaHOOAKTEpUH (ITMKO- U HAHOTIJIAHKTOH).
KonnenTparus xmopoduiiia a u Tpodudeckuii ctaryc BogoeMa. MukpoOuaibHas eTIIs.

[MuanoOakTepuu U IPOOIEMBI IPUPOAOIIONB30BAHUS: «I[BETCHIE)» BOJBI M TOKCHHBI ITMaHOOAKTEepHii. Buabl
— BO30ymuTenu «uBeTeHUs». Kiaccudukanus TOKCHHOB IMaHOOakTepuil. MeToapl HICHTH(PUKAITII
TOKCUHOTEHHBIX IIMaHOOAKTepUid W UX TOKCHHOB. Pexomennmamuu BcemupHO#l — opranuzanuu
3PaBOOXPAHECHHUS 10 MOHUTOPUHTY ITUAHOOAKTEPUIA U X TOKCMHOB. [[nanoOakTepru Kak UCTOYHUK HOBBIX
OHOJIOTHYCCKU aKTUBHBIX BEILECTB.

IIpakTH4eckoe 3aHATHE.

[TonroroBka npemnaparoB Jyisi CBETOBOU U (DIIyopecIieHTHON MUKpocKonuH. [ToacueT YMCIeHHOCTH U
OromMacchl Iuano6axkTepuii. M3MepeHne KOHIEHTpaluy XJI0poguilia a ¢ TOMOIIBIO CIIEKTpodoTOMETpa.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1 Bunsl nnano6akTepuii, BEI3BIBAIOIINE «I[BETCHUS» BOIOEMOB B PA3TUYHBIX PETUOHAX 3€MITH.
2 Mertonb! aCHTHU(GUKAIMA TOKCUYHBIX ITMAaHOOAKTEPHIl M IX TOKCUHOB.

Tema 5. benTocHble nnanodakrepun. (OIIK-1)
Jlekuus.
HE MPETyCMOTPEHO
IIpakTH4Yeckoe 3aHATHE.

[TIIP-mnarnocTka HaTMYUsl TCHOB CUHTE3a MUKPOITMCTHHA, CAKCUTOKCHHA U IIWIMHAPOCIIEPMO3HHA B
po0ax BOJIbI M3 PA3TMIHBIX BOJJOEMOB.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

Mopdonorniyeckoe 1 reHeTHYECKOE pasHOOOpasne uano0akTepuil B OeHTOCE U EepU(UTOHE NMPECHBIX
BOJIO€MOB I10 JAaHHBIM MUKPOCKOITMYECKOTO HAOMIONEHHS ¥ BEICOKOIPOU3BOAUTEIHHOTO CEKBEHUPOBAHMUS.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
baniabHO-peHTHHTOBBIE MEPOTIPUSATHS HE MPETyCMOTPEHBI
4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounrtpoJsbHnasi padora
Tema 3. [luano6akTepun TepMaIbHBIX HCTOYHUKOB.

1 OcHOBHBIE TOHATHS 00 OKCUT€HHBIX (POTOTPOPHBIX OAKTEPHSIX.
2 Mopdomorus, yapTpacTpyKTypa IHaHOOaKTEPHil.



3 OcHoBHbIE OHATHA 00111eH Kooruu. AGnotndeckue paktopsl. [lomymsauu. CoobuiecTsa.
DKOCHCTEMBI.

4 Dxodusnonorus 1raHoOaKTepUil.
5 DxcTpemoduibHbIC IMaHOOaKTepuu. PazHOoOpasue muano0aKkTepuii B BOAHBIX IKOCHCTEMAaX.
6 ®usnueckue Gaxropsl. CeeT. [IurMeHTs! IaHobakTepuid. XpoMarudeckast aanTaris.
7 Temmneparypa. [Tcuxpodubl, Me30(HIbI 1 TEPMODUIIBI.
8 BuoreHHsIe 3I€MEHTHI, poJib a30Ta U hochopa B pa3BUTHH TUAHOOAKTEPUH.
9 A3zorduckaTopsl, SHIOCUMOHNO3.
10 buomuHepanu3anusi, CTpOMaTOJINTHL.

Omnpoc

Tema 1. OcHOBHBIEC TOHATHUS O IIHAHOOAKTEPUAX
1 Tunsl poTocuHTE3a Y TPOKAPHOT.
2 Crpoenue 6akTepraaIbHON KIECTKH.
3 OCHOBHBIE MUKPOCKOIIUYECKHE METO/BI.
4 MonekyasipHO-TeHETHYECKIE METO/Ibl B MUKPOOUOJIOTHH.

IIpakTyeckas padora

Tema 2. [luanoGakrepuu u 6uocdepa.

[TpuroTtoBnenue nurareabHbIX cpea. PadoTa ¢ komtekiueit mnanodakTepuii. KyasTMBUpOBaHKE ITAMMOB
Ha 0e3a30THOH cpeie.

Tema 3. luanoGaxkTepuu TepMaIbHBIX HCTOYHHUKOB.

BunoBoii coctaB nmaHOOAaKTEpHiA, OOUTAIOIINX B TEPMAIBLHBIX HCTOYHHUKAX, 0COOCHHOCTH CTPOCHUS U
MeTabonm3Ma TepMOGUITBHBIX [IMAHOOAKTEPUH: UCCeT0BaHne MOP(HOIIOTHUYECKUX 0OCOOEHHOCTEHN C
TIOMOIIBIO0 CBETOBOW MHKPOCKOITHH.

Tewma 4. [11aHKTOHHBIC TMAHOOAKTEPHUH.

[ToaroroBka mpemnapaToB AJsl CBETOBOM M (hryopeclieHTHON MUKpockonud. [logcuer uncinenHocTu u
6uomaccsl 1iaHobakTepuil. M3MepeHne KOHIEHTpaluy XJI0poduiia a ¢ OMOIIBIO CIIEKTPOPOTOMETPA.

Tema 5. beHTOCHBIE TMaHOOAKTEPUHU.

[TL{P-quarHocTrka HaJlM4rs FT€HOB CUHTE3a MUKPOLIMCTUHA, CAKCUTOKCHHA U UIMHIAPOCIIEPMO3HHA B
mpoOax BOJbI U3 PA3TUYHBIX BOIOEMOB.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE POBOIUTCS B JopMe 3adeTa

Tunossie Bonpocsl 3auera (OIIK-1, ITK-1)
1 OcHOBHBIE OHATHS 00 OKCUT€HHBIX (POTOTPOPHBIX OAKTEPHSIX.
2 Mopdomorus, yapTpacTpyKTypa IHaHOOaKTEPHil.

3 OcHoBHbIE OHATHA 00111IeH KoNoruu. AGnorndeckue paktopsl. [lomymsauu. CoobuiecTsa.
DKOCHCTEMBI.

4 Dxodusnonorus raHoOaKTEpUil.

5 DxcTpemoduibHbIC IMaHOOaKTepuu. PazHOOOpa3ue muano0akTepuii B BOJHBIX IKOCHUCTEMAaX.
6 ®usndeckue pakropsl. Cet. [IurMeHTH IaHOOaKTEpUid. XpoMaTHIEeCKas aIanTaIusl.

7 Temmneparypa. [Tcuxpodubl, Me30(HIbI 1 TEPMODUIIBI.

8 BbuoreHHbIe 3I€MEHTHI, poJib a30Ta U (hochopa B pa3BUTHH TUAHOOAKTEPUA.

9 A3zorduckaTopsl, SHIOCUMOHNO3.
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10 buoMuHepanu3anusi, CTpOMaTOJINTHL.

11 Ponp nmmanoOakTepuii B INTOOATBHBIX IIUKJIAX SJIEMEHTOB.

12 [unaHoGakTepuu TEpMaIbHBIX HCTOYHUKOB.

13 bakrepuanbHas MaJ€OHTOIOTHS.

14 3navyeHue TepMOGMIBHBIX [IMAaHOOAKTEPUH ISt OMOTEXHOIOTHH.

15 TlnankToHHBIC IMaHOOAKTEpUHU. BumoBoe pasHooOpa3re 1 pa3andrs BUIOBOTO COCTaBa OJIMTO-, ME30-
1 OBTPO(HBIX BOTIOEMOB.

16 CriocoOsI y4yeTa YMCICHHOCTH U OMOMACCHl Pa3IMYHBIX Pa3MEPHBIX TPYIIT IMAHOOAKTEpUH (TTHKO- 1
HAHOTUTAHKTOH).

17 KonnenTpamus xjmopoduiiia a u TpohuIecKuii craryc BogoeMa. MukpoOHnaibHast meTis.

18 IuanobakTepuu U MpoOIEMBI IPUPOIOIOIB30BAHUS: «IIBETCHUE)» BOBI U TOKCHHBI IMAHOOAKTEPHIA.

19 Bunbl — BO30OYIUTENN «IIBETCHUS.

20 Knaccuduxanus TOKCHHOB IIHaHOOAKTEPUH.

21 Metoasl uieHTU(GUKAIIMA TOKCHHOTEHHBIX IIMAHOOAKTEPUH U X TOKCHHOB.

22 TlmanoOakTepuu Kak HCTOYHUK HOBBIX OMOJIOTUYECKU AaKTUBHBIX BEIICCTB.

23 OcobeHHOCTH GOPMUPOBAHUS MUKPOOHOTO COOOIIEeCTBa B OUOTIIICHKAX.

24 buopa3nooOpa3ue 1uaHo0aKkTepuil ONOIICHOK PAa3IMYHbIX CyOCTPATOB.

25 DKOJOTHYECKHE TPYIIIBI ITMaHOOAKTEPHA: SIMHIUTHI, SITU(PUTHI, TEPUPUTOH.

Tunosble 3aganun aj4a 3auera (OIIK-1, IIK-1)
HE MIPETyCMOTPEHO

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypoBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKA3aTEIH

Onenka Kommnerenrim
TOCTYOKCHHSI pe3YJIBTaTa)

OIIK-1 OTAMYHO 3HAET METONIbl TEOPETHUECKOr0 M HKCIEPHUMEHTAIBHOTO
UCCIIeIOBaHUA B OOJNAacTHM OWMOTEXHOJOTHM; ONTHMAaJbHBIE U
palMoHaNbHBIE  TEXHOJOTHYECKHE PEKUMBI  KYJIBTHUBUPOBAHUS
OObEKTOB ~ OHMOTEXHOJNIOTHUH,  pabOTBl  OMOTEXHOJIOIMYECKOTO
o0OpyHIOBaHHUs; METOAbl AaHalu3a CBOWCTB CBIPbS U TOTOBOH
nponykiuu. OTIMYHO yMEeT aHaTU3UpOBaTh OMOTEXHOJIOTUYECKHE
IIPOLIECCHI; MIPOBOJUTH HEOOXOIUMBbIE pacyeTsl
OMOTEXHOJIOTUIECKOTO npoiiecca; pa3pabarbIBaTh
OMOTEXHOJIOTUYECKHE MPOIeCChl U 00OCHOBBIBATh TPEOOBAHUS K MX
BE/ICHUIO B MPOM3BOACTBO. CBOOONHO BiaJeeT HAaBBIKAMU BEICHUS
OMOTEXHOJIOTUYECKHX  IPOLIECCOB  IMPOM3BOJCTBA;  METOAUKOU
pacyera TMPOU3BOACTBEHHBIX IPOLECCOB, OTIENbHBIX 3JIEMEHTOB
OMOTEXHOJIOTUYECKOTO  MpoIlecca  IMPOU3BOJICTBA;  MPOBEICHHUS
AHaJIN30B (uctpiTaHmin) Ha COOTBETCTBUE MPOAYKIUU
YCTaHOBIICHHBIM TpeboBaHUAM. OTBET MOCTPOEH JIOTUYHO, MaTepHall
U3JIaraeTcs 4YeTKo, ICHO, XOPOIIUM S3bIKOM, apIyMEHTHPOBAHO.

«3a4YTCHO»




MK-1

OTAMYHO 3HAET COAEpPKAHME U  METOJOJOIMYECKHUE OCHOBBI
TEOPETUYECKUX M TMPAKTUYECKUX 3HAHUW JUISL OINpENeNIeHUs H
pelIeHUs] HECTaHJIAPTHBIX HCCIENOBATENIbCKUX 3aJad B 0O0JIACTH
OMOTEXHOJIOTUH; CHOCOOBI, METOIbl M TPHUEMBl peaH3aluu
HCCIIEIOBATeNbCKUX 3aad. OTIMYHO yMEEeT MPHUMEHSTh CHUCTEMY
TEOPETUYECKUX M MPAKTUYECKUX 3HAHUWA JJIs1 OpraHu3alud u
pelIeHHsT HMCCIeI0BaTeNbCKUX 3a/lad B 007acTH OMOTEXHOJIOTHH,
KOMIUIEKCHBIN aHaJIM3 HAy4YHBIX MPOOIeM, pa3IMuHbIEe MOIXObI K UX
PEIICHHIO; UCIIOIIb30BaTh COBPEMEHHBIE METO/BI B OMOTEXHOJIOTHH.
CB0OOAHO BIaJceT OCHOBAMH MOJEIHMPOBAHUS U KOHCTPYHMPOBAaHUS
TUIUYHBIX U HECTaHJAPTHBIX HCCIEI0BATENLCKUX 33/1a4 B OOJIACTH
OMOTEXHOJIOTUH; HABBIKOM CHCTEMAaTH3MPOBAHUS TEOPETUUYECKHUX H
NPAaKTUYECKHX  3HAHUM  JUIS  TOCTAaHOBKM W pPEUICHHUs
MCCIIEIOBATENIbCKUX 3a/1au.

OIIK-1

JleMOHCTpHUpYET claldblii YpOBEHb 3HAHMM TEOPETHUYECKHUX OCHOB
OonorexHojmoruu. He MOXeT NpHBECTH NpPHUMEPHl U3 pPeaTbHOU
MPAKTUKUA OHOTEXHOJOTUYECKUX HcchenoBanuil. HeyBepeHHO U
JIOTUYECKHU HETOCeI0BaTeIbHO U3JlaraeT MaTepuanl.

IK-1
«HE 3a4TEHO»

He 3HaeT MeETOMOJOTMYCCKHE OCHOBBI  TEOPETHYCCKUX U
MPAKTHYECKUX  3HAHWK  JUIA  ONpPENCIICHUS W PCEIICHHS
HCCIIEIOBATEILCKUX 3a1a4 B o0macTH OmorexHosoruu. He Bimameer
HAYYHO-METOIOJIOTHYECKOM 0a30i TCOPETHUUCCKUX M MPAKTHUYCCKUX
oreparii JiIs peau3alliyd UCCIIC0BaTeIbCKUX 3aJlad B 00JacTH
onoTtexHoyoruu. He opueHTHpyeTCs B HANPABICHHUIX HCCIICIOBAHMMA
B 00J1aCTH OMOTEXHOJIOTHH.

5. MeTonnuyeckue yKkazaHusi JAJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJI)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3aAIlN CaMOCTOSTEIBHOM PabOThI O0YUYaIOIIUXCSI:

[Tpuctynas K M3Y4YEHHIO AMCUMIUIMHBI, B TEPBYIO Odepenb OOy4arolUMMCS HEOOXOIUMO O3HAKOMMTHCS
copepkanueM paboueit mporpammbl nucumruinabl (PIT[), xotopas ompexpensier coiep:kanue, o0ObeM, a
TaKKe MOPAIOK N3yUEHHsI U TIPENoAaBaHus y4eOHOU AUCIUIUINHBI, €€ pa3/elia, YacTH.

Jl1st caMOCTOSITENTFHON paOOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U cofiepikaHue TUCIIUILTHHEDY,
«Y4eOHO-MeTomuueckoe U HH(popMaImoHHOE 00eCTIeYeHNE TUCIUILTHHBD U «MarepruaabHO-TEXHUIECKOEe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE o0ecrieueHue, MpodecCHoHaAIbHBIC Oa3bl TaHHBIX U
WH(POPMAIIMOHHBIC CIIPABOYHBIC CUCTEMBIY.

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBDY YKA3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJII OCBOCHHUS

IUCLUILINHEL.

5.2 PexomeHmanuu o0y4aromuMces 1mo paboTe ¢ TEOPETHISCKUMH MaTepraIaMu 10 TUCIUTINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JEKUMOHHOM 3aHATUM MaTepuand M JOMOJHUTh €ro C YYeTOM PEKOMEHJOBAHHOM JTOMOJIHUTEIHHOM

JUTEPaTypPhL;

- IIPY CaMOCTOSITEJIBHOM M3YyYE€HUH TEOPETUYECKOM TEMBI CHENIATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOThI, IO TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MIOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).

5.3 Pexomennamuu 1o pabote ¢ Hay4HOU U yueOHOM uTepaTypoit
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PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (OpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHUKOB U JINTEPATYpPBI I10 TEMATUKE JICKLIUN.

KoHCHeKT JIeKInu JOIKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax paclieuyaTKH BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JMUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh NOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XO4Yy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIrO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbU MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHalMy 10 OATOTOBKE K OTAEIBHBIM 3a/IaHUSM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpOCam
MPAKTHYECKOTO 3aHATUS C LIEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEIIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOIl 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHUaa;

- PallMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEPXKAHHS M JUTEPATYphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaATOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaME€HTa, SMOIMOHAJIBHOCTh, YMCHHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:



- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. ITaykos, A. I'., Tentuna, A. 1O., Kytnyauna, H. A., llaxmaros, A. C., IlaBnosckuii, E. B. Bogopocinu:
[IMaHOOAKTEPHH, KpacHBIE, 3€JICHBIE U XapOBBIE BOAOPOCIH : YueOHO-MeTonuueckoe mocodue. - 2026-04-22;
Bopopocnu: nunanobakrepuu, KpacHble, 3eJIeHbIe U XapoBble Bojopociu. - ExarepunOypr: M3narenscTBo
VYpansckoro ynmBepcurera, 2017. - 216 c. - Tekcr : amekrponusiii / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/106352.html

2. Herpycos A. 1., KoroBa U. b. Mukpo6uonorusi: Teopust u npakruka B 2 4. Yacts 1 : YueOHuk s
By30B. - Mockga: FOpaiit, 2021. - 315 c. - Tekcr : snexTponbiii / DBC «FOPAUT» [caiir]. - URL:
https://urait.ru/bcode/468999

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Emues B. T., Mumyctun E. H. O6mas mukpoouomnorus : YueOHUK U1t By30B. - Mocksa: FOpaiit, 2021. -
248 c. - Teker : anekrpoHHsiii // DBC «FOPAWTY [caiit]. - URL: https://urait.ru/bcode/471797

2. AnrtunoBa, E. M. boranuka. ['pubononoOusie npotuctel. Bomopocnu : yuyebHoe mocobwue. - Becb cpok
OXpaHbl aBTOpCKoro mpasa; boranuka. I'pubomnonoOubie mpotuctel. Bomopocnu. - Caparos: Ai [Iu Op
Menua, 2018. - 157 c¢. - Tekcr : osnekrponssii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/72798.html

3. Jlemesa, H. A. Ilpaktukym mo ocHoBam Ootanuku. Bomopocnm u rpubbl : ydeObHOe mocobue. -

2023-01-20; IIpakTukym mo ocHoBaM O0oTaHukH. Bogopociu u rpulsl. - MuHCK: Beimmiimas mkomna, 2017.
- 256 c. - Tekcr : anexrponnsiii // IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/90810.html

6.3 VHbpIe NICTOUHMKMU:

1. MukpoOuornor.py - http://micro-biolog.ru

2. Muxkpobuosnorus - http://microbiology.ucoz.org
3. DnemeHThLpy - https://elementy.ru/

4. Monb6uo.py - http://molbiol.ru/

7. MaTepuajibHO-TeXHHYeCcKoe o0ecrneyeHne TUCHMILIMHBI, MPOrpaMMHoe odecrneveHmne,
npogeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlnsg mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTALMH, TEKYLIETr0 KOHTPOJS U MPOMEKYTOUHOM arTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSTENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHOIN TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
UH(OPMAITMOHHO-00pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jl5ig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JInneH3noHHOE MPOorpaMMHOE 0OecIIeUeHuE:
7-Zip 9.20

14



15
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonansusiii moc 2007
Omnepannonnas cucrema Microsoft Windows 10

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. IPR BOOKS: snekrponno-6ubamnorednas cuctema. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com

3. Web of Science: monmuremarnueckas pedepatuBHO-OnOIMOrpaduueckas U HaykoMeTpudeckas Oasza
nanabix . — URL: https://apps.webotknowledge.com

4. ApxuB Hay4YHBIX XypHAJIOB 3apy0OexHbIX n3narenbcTB. — URL: https://arch.neicon.ru

5. TocynmapctBennass uHdpopmainmonHas cucrteMa «HarumonanpHas snekTpoHHass Oubmmoreka» . — URL:
https://rusneb.ru

6. Hayunas snexkrponHas 6ubmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
7. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas osmektponHas OubOnuoreka Poccuiickoit akamemun — ectecTtBo3Hanms. —  URL:
https://www.monographies.ru

9. IIpe3unenrckas 6ubmuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru
10. Poccwuiickas rocymapctBennas oubnuoreka. — URL: https://www.rsl.ru
11. Poccuiickas HanmoHanbpHast Oubnuoreka. — URL: http://nlr.ru

12.  VuuBepcurerckas OuONMMOTEKAa OHJIAHH:  ANEKTPOHHO-OmMOIMoTeyHas cucrema. — URL:
https://biblioclub.ru

13. ®enepanvHoe xpanwnuine «Enunas xomnmexuus 1u@poBbIX oOpasoBaTenbHBIX pecypcoBy». — URL:
http://school-collection.edu.ru

14. OBC «YuuBepcuterckas oubnmuoreka onnaita» . — URL: http://www.biblioclub.ru
15. DOnexrponnast 6ubnuoreka TI'Y. — URL: https://elibrary.tsutmb.ru/
16. Dnexrponnas 6mdmuorexka PODU. — URL: https://www.rfbr.ru/rfti/ru/library

17. DneKTpoHHas OoubamoTeKa. O6pa3zoBarenbHast matgopma «FOpaii». — URL:
https://biblio-online.ru/book/sud-prisyazhnyh-442275
18. DNEKTPOHHBIN Karajor dyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:

http://biblio.tsutmb.ru/elektronnyij-katalog
19. KOpaiit: sanexkrpoHHO-O0ubMMOTeyHast cuctema. — URL: https://urait.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpemnomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



