[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NucTuTyT ecTecTBO3HAHUS
Kadenpa 6uonoruu 1 6MOTEXHOIOTHH

YTBEPX/AIO:
JIMpEKTON MHCTHTYTA

E. B. Cxpunuukosa
«22» uronsa 2023 .

PABOYAS ITPOT'PAMMA

no nuctmiuinae OTJI. 1 [{uanobakrepun: GyHIaMEHTAIBHOE U MMPUKIIATHOE 3HAYCHHE
Hampasnenue noaroroBku/crnennanbHOCTh: 19.04.01 - buorexnonorus
[Tpoduns/HanpaBnerHoCTh/crieruanu3anus: O01as OMOTEXHOIOTUS
VYpoBeHb BbICIIET0 00pa30BaHUs: MarucTparypa
KBanu¢ukanusa: Maructp

roa Habopa: 2023

TambOo0B, 2023



ABTOp NMpOrpamMmsbi:
Kannunar cenbckoxo3siiicTBEHHBIX HaykK, noueHT CkpunHukoBa Enena BnagumupoBHa

Pabouas nporpamma cocrapnena B coorBeTcTBuu ¢ ®I'OC BO mo nampasienuto nmoarotroBku 19.04.01 -
buorexHonorus (ypoBeHb MarucTparypsl) (mpuka3 MHUHHCTEpCTBA HayKW W BhICIIET0 oOpa3oBaHusi PO ot
«10» aBrycra 2021 . Ne 737).

Pabouas mporpamma npunsata Ha 3acenanuu Kadenpesr 6momornn u 6uorexnonoruu «19» wmrons 2023 .
[TpoTtokomn Ne 8

Paccmorpena u oqoOpena Ha 3acenanun YueHoro coBeta MHCTUTYyTa ectecTBO3HaHUs, [IpoTokom oT «22»
nroHsa 2023 . Ne 10.



COIEPXAHUE

R (50077 fct:hi 1 1 89112 (61102 11 R0 1) SN 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT MaTHCTPATYPBL. ... uvtinttetteeeteetteeteeteeteeaeeereeeneeneennenns 5

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 5

. KorTpons 3HaHM# 00y4Jaronuxcst U TUTTOBBIC OITCHOUHBIE CPEICTBA. ... vtnureenrsenreenreenneenneenneenneenneans 7

. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 9

. YueOHO-MeTonnYeCKOe U HH(POPMAIIMOHHOE 00CCIICUCHHE TUCIIMIIMHBL. . ... vvvsenransereereareareensannnns 10
. MarepuanbHO-TEXHUIECKOE obecrieueHue JTUCITUTITAHBL, MpOrpaMMHOE obecrieueHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 11



1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-5 CmocobeHn  TutTaHWpoBaTh M NPOBOAWTH  KOMIUICKCHBIE  OKCICPUMEHTANIbHBIE U
pacueTHO-TEOPETUUECKUE KCCIE0BaHUsl O pa3paboTaHHON mporpamme, KPUTHUYECKH aHaJIU3UpPOBaTh,
000011aTh ¥ UHTEPIIPETUPOBATH NOTYUYEHHbIE IKCTIEPUMEHTAIbHbBIE TaHHbIE

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:
- Hay4YHO-HUCCIIEOBATEIIbCKUN

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B
cpepe: 01 OOpazoBanne u Hayka (B cdepax: peanusauu 00pa30BATEIBHBIX  IPOTPaMM
poeCCHOHAIILHOTO 00pa30BaHMs, BBICIIETO OOpa30BaHMA U JOMOJHHUTEIBHBIX MPO(ECCHOHATBHBIX
IIPOrpaMM; Hay4YHbIX UCCIIETOBaHUI)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumMeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrximn / Tpynoesie win HeobxoaMMOi 1t MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIPH HATHIUAH WIH TIPOo(heCCHOHATBLHOTO
npodcTangapra) TEHCTBUS
OIIK-5 Cnocoben Kputndecku ananusupyet, 00001aeT ¥ HHTEPIPETHPYET
IUIAHUPOBATh U IIPOBOIUTh  |PyHAaMEHTANbHBIE W TPUKIAJHBIC  3HaHUS O
KOMITJICKCHBIE UAHOOAKTEPUIX

AKCIIEPUMEHTAIBHEIC U
PacUeTHO-TEOPETHUYECKHE
HUCCIEA0BAHUA 110
pa3paboTaHHOI mporpaMme,
KPUTHYECKHU
aHAJIM3UPOBATh, 0000IIATh
Y MHTEPIPETUPOBATH
MOJTyYEHHBIC
AKCIIEPUMEHTAIBHEIC
JaHHEIE

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-5 CnocobeH miaaHUpPOBaTh M IMPOBOIUTH KOMIUICKCHBIE 3KCIIEPUMEHTAIIbHBIE U
pPacYeTHO-TEOPETUYECKUE HCCIEOBaHUS 1O pa3padOTaHHON MporpaMme, KPUTHYECKH
aHaTU3UpOBaTh, 0000IIATh W HUHTEPIPETHPOBATH IOMYyYEHHBIE SKCIEPUMEHTAIbHBIC
TaHHbIE

Ne HaumeHnoBanue ®opma
n/m JMCIATUINH, 0o0ydJeHus
OIPEACTIAIOIUX Ou4HO-33049H
MEKTUCITUTUTHHAPHEIE ast
CBA3U (cemecTtp)
1 {215
1|OcHOBEBI +
MIPOU3BOJICTBA
OMOJIOTHYECKHX
CPEIICTB 3aIUTHI
pacTteHuit




2 |Ilpegnummomuast +
MPaKTHKA

3| TeopeTuaeckue u +
MIPUKJIAHBIE aCTIEKTHI
COBpPEMEHHOI
MHKPOOHOJIOTHH

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:
HuctumnHa «llnanobakrepun: ¢pyHAaMEHTAIBHOE U MPUKIIAJHOE 3HAYEHUE» OTHOCHUTCS K 00s3aTelIbHOM
yactu yueOHoro miana OIl mo manpasnenuto noaroroku 19.04.01 - buorexHonorus.

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

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 2 3.€.
OuHo-3a04Has: 2 3.€.

Bun yueOHo# paboThI

OuHo-3a04Has
(Bcero 4yacoB)

O0mast Tpy10éMKOCTb TUCHMILIHHBI 72
Konrakthas pabota 8
Jlexmm (Jlextmm) 4
[Mpaktuaeckue (IIpaxr. pad.) 4
CamocrositensHas padota (CP) 64

3auer

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
LIUH | KT.
pao.
0-3|0-3|0-3
1 cemectp
1 OcCHOBHbIE TOHATHS 1 YD) Ompoc
0 IIMaHOOAKTEPUAX
2 [{uanobakrepuu u IIpakTrueckas
1 1 |12
ouocdepa. pabora
3 [{uanob6axkrepun IIpakTrueckas
TE€PMaJIbHBIX pabora;
1 1 |12
HMCTOYHUKOB. KontponbpHas
pabora
4 [InaHKkTOHHBIE IIpakTrueckas
1 1 |14
[IUaHOOAKTEPHH. pabora
5 benrocHsle IIpakTrueckas
[IUaHOOAKTEPHH. pabora;
- 1 |14
KontponbpHas
pabora

Tema 1. OcHoBHbIEe NOHATHS 0 HMaHoOakTepusix (OIIK-5)

Jlexkuns.




OcHOBHBIE TIOHATUS 00 OKCHUTEHHBIX (OTOTpPOpHBIX OakTepusx. Mopdonorus, yIbTPacTPyKTypa
[IMaHOOAKTEPHiA.
IIpakTH4Yeckoe 3aHATHE.
HE TIPESYCMOTPEHO
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1 Tunsl poTocuHTE3a Y TPOKAPHOT.
2 Crpoenue OakTepHaaIbHON KIECTKH.
3 OCHOBHBIE MUKPOCKOIIMYECKUE METO/IBI.
4 MonekyasipHO-TeHETHYECKIE METO/Ibl B MUKPOOUOJIOTHH.

Tema 2. llnano6axkrepuu u 6uocdepa. (OIIK-5)

Jleknus.
Oxousnonorus nuanobakrepuit. DkcTpeMopuiIbHbIe MaHoOakTepun. PazHooOpasue mmuanoOakTepuil B
BOAHBIX dKocuctemax. @usnmdeckue @axropel. Cper. Ilurmentsl nmanoOakTepuil. Xpomarudeckas
anantanus. Temneparypa. [lcuxpoduisl, Mme3odpuiasl u TepModuiIbl. boreHHbIe AEMEeHTHI, POJib a30Ta U
dochopa B pasBurum nuaHoOakTepuil. Azorduckaropbl, dHIOCMMOMO3. buoMuHepanuzauus,
cTpoMatonuThl. Ponk 1imano0akTepuii B I00aIbHBIX IIMKIIAX JIEMEHTOB. Bupycsl
[MaHOOAKTePHil.
IIpakTnyeckoe 3ansATHE.
[TpuroToBnenue nurarenbHbIX cpea. Pabora ¢ komneknuelt uanodakrepuii. KynbTuBupoBaHue MITaMMOB
Ha 06e3a30THOII cpere.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1 Mopdomoruueckue 1 3K0I0ro-(hu3noJI0THIecKue 0COOCHHOCTH ITMaHOOAKTEPHI BOTHBIX SKOCHCTEM.
2 3aBUCHUMOCTb UX PAa3BUTHUS OT a0MOTUYECKHUX M OMOTHUECKUX (DAaKTOPOB Cpe.bl

3 Vuactue B KpyroBopoTe ymiepoja 1 a3oTa.

Tema 3. [Ilnanodakrepuu TepMagabHbIX HCTOYHUKOB. (OIIK-5)

Jlekumus.
BunoBoe pazHooOpaszue TepMoPMIbHBIX 1TMAHOOAKTEPU W UX POJib B (hOpMHpOBaHUU Ouochepsl 3eMiIu.
bakrepuanbHas naneoHTonorus. 3HaueHne TePMOPMIbHBIX IUAHOOAKTEPHIL [JIs1 OMOTEXHOIOTHH.
IIpakTnyeckoe 3ansATHE.
BunoBoii coctaB nmaHoOakTepHii, OOUTAIOMUX B TEPMAJIBHBIX HCTOYHUKAX, 0COOEHHOCTU CTPOCHUS U
MeTabomu3Ma TepMOPHIBHBIX HIUAHOOAKTEPHIA: UCCIIeI0BaHUE MOP(OIOTHYECKUX OCOOCHHOCTEH C
IIOMOIIIbIO CBETOBOM MUKPOCKOIIHH.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 BunoBoe pazHooOpa3ue HuaHOOaKTepHii BOJHOM TOJIIN MPECHBIX BOJIOEMOB.
2 CoctaB MaHOOAKTEPUATBHBIX COOOIIECTB 03€p PA3TUIHOTO TPOPUIECKOTO CTATyCa.
3 KonngecTBeHHBIE TIOKA3aTENN PA3BUTHUS [IMAHOOAKTEPHiL.

Tema 4. Il.nankToHHbIe HUaHOOaKkTepun. (OIIK-5)

Jlexknus.
BunoBoe pazHooOpasue v pazaudus BHIOBOTO COCTaBa OJHUI0-, ME30- U 3BTPO(MHBIX BomoeMoB. CriocoObI
y4eTa YUCICHHOCTH U OMOMAcChl Pa3IMYHbIX Pa3MEPHBIX TPYII IIHAHOOAKTepUi (ITMKO- U HAHOTUTAHKTOH).
Konnenrparus xyiopoduiuia a u Tpopuueckuii craryc Bogoema. MukpobuaabHas NeTs.
[{nanobakTepuu U MpoOOIEMBI TPUPOIOTIONH30BAHUS: «IIBETEHUEY» BOJBI U TOKCUHBI IMaHOOaKTepuii. Bumbl
— BO30OymuTenu «1BeTeHUs». Kilaccudukanus TOKCHMHOB IMaHOOakTepuil. MeTonasl uaAeHTHU(DUKAIINI
TOKCMHOTCHHBIX  IIMAHOOAKTEpUH © WX TOKCHMHOB. Pexomenmamuu BcemupHoit  opraHuzanuu
3PaBOOXPAHCHUS TI0 MOHUTOPHHTY ITUAaHOOAKTEPHI M MX TOKCUHOB. [[naHoOaKTepry Kak HICTOYHUK HOBBIX
OMOJIOTMYECKH aKTHBHBIX BEIIECTB.

IIpakTnyeckoe 3ansATHE.



[ToaroroBka mpenapaToB AJsi CBETOBOM M (hryopeclieHTHON MUKpocKkonud. [logcuer uncinenHocTu u
6uomaccsl 1iaHobakTepuil. M3MepeHne KOHIeHTpauy XJI0poduiia a ¢ OMOIIBIO CIIEKTPOPOTOMETPA.

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1 Buasl mnanoOakTepuii, BRI3BIBAIOIINE KIIBETCHUS BOJOEMOB B PA3IMYHBIX pETHOHAX 3EMIIH.
2 Metoap! naeHTU(UKAUN TOKCUIHBIX [IMAHOOAKTEPUI 1 UX TOKCUHOB.

Tema 5. benrocHble nnanod6axkrepuu. (OIK-5)
Jlexknus.
HE MIPETyCMOTPEHO
IIpakTnyeckoe 3aHsATHE.

[TL{P-quarHocTrka HaJlM4us FT€HOB CUHTE3a MUKPOLIMCTUHA, CAKCUTOKCHHA U UIMHIAPOCIIEPMO3HHA B
poOax BOJbI U3 PA3TUYHBIX BOTIOEMOB.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

Mopdornornyeckoe u reHeTHYeCKoe pazHooOpa3re MMaHoOaKTepuil B OEHTOCE U Mepru(UTOHE TTPECHBIX
BOJIOEMOB I10 JAHHBIM MHKPOCKOIIMYECKOTO HAOIIONECHHS U BEICOKOIIPOU3BOAUTEIIHFHOTO CEKBEHUPOBAHHSI.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
banbHO-pEUTHHIOBBIE MEPOIIPUATHUS HE IIPELYCMOTPEHBI

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 3. luanoGaxkTepuu TepMaIbHBIX HCTOYHHUKOB.
1 OcHOBHBIC TTOHATHS 00 OKCUTEHHBIX (DOTOTPOGHBIX OAKTEPHUSIX.
2 Moposnorusi, yasTpacTpyKTypa HIHaHOOAKTEPHiA.

3 OcHoBHbIE TTOHATHUS 001IeH YKosorun. Adnotudeckue Gakropsl. [lomymsmuu. CoobiecTsa.
DOKOCHUCTEMEL.

4 Dxopu3NONOTHS ITUAHOOAKTEPHIA.
5 DkcrpeModuiabHble IMaHoOakTepun. PaznooOpasue nuano0akTepuii B BOIHBIX SKOCUCTEMAX.
6 ®usndeckue paxtopel. CreT. [TurmenTs IMaHOOaKTEpUi. XpoMaTHUECKas aaanTaIlusl.
7 Temmneparypa. [lcuxpoduisl, Me30¢uIbI 1 TEpMODUITHL.
8 buoreHHbIe 21€MEHTHI, poJIb a30Ta U ¢ocdopa B pa3BUTUH IMAHOOAKTEPHUH.
9 A3sor¢uckaropsl, 3HI0CUMOHO3.
10 buomuHepanuzanus, CTPOMATOJIMUTHI.

Onpoc
Tema 1. OCHOBHBIC IOHATHS O ITUAHOOAKTEPHSIX
1 Tumsl poToCHHTE3a Y TPOKAPHOT.
2 Crpoenne O0akTepruaabHOM KICTKH.
3 OCHOBHBIE MUKPOCKONTUYECKHE METO/BI.
4 MonekynsipHO-TeHETHYECKHE METObl B MUKPOOUOJIOTUH.

IIpakTnyeckasi padora

Tema 2. [{luanob6axrepun u 6nocdepa.



[TpuroToBnenue nurarenbHbIX cpea. Pabora ¢ komneknueit uanodakrepuii. KynbTuBupoBaHue mTaMMOB
Ha 06e3a30THOII cpere.

Tema 3. [luano6akTepun TepMaIbHBIX HCTOYHUKOB.

BunoBoii coctaB nmaHoOakTepHii, OOUTAIOMIUX B TEPMAIBHBIX HCTOYHUKAX, 0COOEHHOCTU CTPOCHUS U
MeTabomu3Ma TepMOPHIBHBIX IUAHOOAKTEPHIA: UCCIIeI0BaHUE MOP(OIOTHYECKUX OCOOCHHOCTEH C
MIOMOIIBIO CBETOBOW MHKPOCKOITHH.

Tema 4. [InaHKTOHHBIE TUAHOOAKTEPHH.

[TonroroBka npemnaparoB Jyisi CBETOBOU U (DIIyopecIieHTHON MUKpocKonuH. [TofcueT YMCIeHHOCTH U
OromMacchl Imano6axkTepuii. M3mMepeHne KOHIIEHTpauu XJI0poguilia a ¢ TOMOIIBIO CIIEKTpodoTOMETpa.

Tema 5. BeHTOCHBIE IMAaHOOAKTEPHH.

[TIIP-mnarnocTka HaTMYIUsl TCHOB CHHTE3a MUKPOITMCTHHA, CAKCUTOKCHHA U IMIMHAPOCIIEPMO31HA B
po0ax BOJIbI M3 PA3TMYHBIX BOJJOEMOB.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTHHE TPOBOAUTCS B hopMe 3aueTa

Tunossie Bonpocel 3aueta (OIIK-5)
1 OcHOBHBIC TTOHATHS 00 OKCUTEHHBIX (DOTOTPOGHBIX OAKTEPHUSIX.
2 Moposorusi, yasTpacTpyKTypa IHaHOOAKTEPHiA.
3 OcHoBHbIC TOHATHUS 001IeH YKosorun. Adnotudeckue Gakropsl. [lomymsmuu. CoobmiecTsa.
DKOCUCTEMBI.

4 Dxopu3NONOTHS ITUAHOOAKTEPHIA.
5 DkcrpeModuiabHble IHaHoOakTepun. PazHooOpasue nuano0akTepuii B BOIHBIX SKOCUCTEMAX.
6 ®usndeckue paxtopel. CreT. [TurmenTs IMaHOOaKTEpUi. XpoMaTHUECKas aaanTaIlusl.
7 Temmneparypa. [lcuxpoduisl, Me30¢uIbI 1 TepMODUITHL.
8 buoreHHbIe 21€MEHTHI, poJib a30Ta U ¢ocdopa B pa3BUTUH IMAHOOAKTEPHUH.
9 A3sor¢uckaropsl, 3HI0CUMOHO3.
10 buomuHepanuzanus, CTPOMATOIMUTHI.
11 Ponb mmanoGakTepuii B II100aTbHBIX IUKIIAX SJIEMEHTOB.
12 [{nanoOakTepuu TepMaIbHBIX HCTOUHUKOB.
13 bakrepuaibHas NajleOHTOIOTHS.
14 3nauenue TepMODHUIBHBIX IHAHOOAKTEPUH JIsl OMOTEXHOIOTHH.
15 IlnankroHHbIe IMaHOOAKTEpHU. BuioBoe pasHooOpas3ue U pa3inyus BUJIOBOTO COCTaBa OJIUI0-, ME30-
U 3BTPO(HBIX BOIOEMOB.
16 CriocoOsl yueTa YUCIEHHOCTH U OMOMACCHI PA3IMYHBIX pa3MEPHBIX TPy HUAHOOAKTEPHiA (TTMKO- U
HAHOIUIAHKTOH).
17 Konnenrpanus xiopoduiia a u Tpopuueckuii cratyc Bogoema. MukpoOuanbHast MeTIs.
18 [{nanoOakTepuu M MPOOIEMBI IPUPOIOTIONBE30BAHMS: KIIBETEHUEY BOJBI U TOKCUHBI IIMAHOOAKTEPHUH.
19 Bunsl — BO30yAUTENN «1IBETCHHSD.
20 Knaccudukaiys TOKCHHOB ITHaHOOAKTEPHIA.
21 Metonsl naeHTU(UKAIIMA TOKCHHOTEHHBIX [IMAHOOAKTEPUil U UX TOKCUHOB.
22 llmanoGakTepuu Kak HCTOYHUK HOBBIX OMOJIOTUYECKH aKTUBHBIX BEIIECTB.
23 Ocobennoctu (OpMUPOBaHUS MUKPOOHOTO COOOIIECTBA B OUOTIIICHKAX.
24 buopaszHoobpasue nmuaHo0aKTepuil OMOTUICHOK pa3InYHBIX CyOCTpaToB.
25 Dxonoruveckue rpymnibl MUaHOOAKTEPUA: STUIUTHI, STTU(YUTHL, TEPUPHUTOH.

Tunosble 3axanus A 3a4era (OIIK-5)
HE TIPETyCMOTPEHO



4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Ouenka KoMIteTeHm Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)

OIIK-5 Nmeer BBICOKHMIT ypOBEHb 3HAHWUW IO JUCIUILIMHE, MPOCIICKHUBACT

«3a4TECHON MEXIUCHUTITMHAPHBIE CBSI3H. Brnageer METOJlaMH
AKCIIEPUMEHTAJILHON PabOTHI

OIIK-5 HMMeer HU3KHN ypPOBEHb 3HAHUU 110 IUCLHUILIMHE, HE MPOCIEKUBACT

«HE 3a4TCHO» MEXIUCIUIUTMHAPHBIE CBSI3U. He BJIaJIeeT METOJIaMH
HKCTIEPUMEHTAIBHOM paboThI

5. MeTonnueckue ykazaHusi AJ1s1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILTUHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaMOCTOSTEIBHOM PabOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OO0ydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueii mporpammbl nuctuiumHbl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecrieueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKA3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TEXHUYECKOE OOECIeueHUue ITUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padoTre ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHaIbHbIC 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIE CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOTHI, 10 TeME MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopori Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpbl IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEeKT MoXkeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WK B OTAEIBbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.




KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. TTaykos, A. I'., Tentuna, A. 1O., Kytnyauna, H. A., lllaxmaros, A. C., IlaBnosckuii, E. B. Bogopocinu:
[IMaHOOAKTEPHH, KPacHBIE, 3€JICHBIE M XapOBBIE BOAOPOCIH : YueOHO-MeTonuueckoe mocodue. - 2026-04-22;
Bopopocnu: nunanobakrepuu, KpacHble, 3eJIeHbIe U XapoBble Bojopociu. - ExarepunOypr: M3nareascTBo
VYpansckoro ynmBepcurera, 2017. - 216 c. - Tekcr : smekrponusiii / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/106352.html

2. Herpycos A. 1., KoroBa U. b. Mukpo6uonorusi: Teopust u npakruka B 2 4. Yactb 1 : YueOHuk s
By30B. - Mocksa: FOpaiit, 2021. - 315 c. - Tekct : snekrponssiii / IBC «FOPAUT» [caiiT]. - URL:
https://urait.ru/bcode/468999

6.2 JlononHUTENBHAS JIUTEPATYpA!
1. Emues B. T., Mumyctun E. H. O6mas muxpoouonorus : YueOHHK U1t By30B. - Mocksa: FOpaiit, 2021. -
248 c. - Tekct : anexrponusiit // O3BC «KOPAUT» [caiit]. - URL: https://urait.ru/bcode/471797

2. AxrtunoBa, E. M. boranuka. ['pubonono0usie npotuctel. Bomopocnu : yuebHoe mocobue. - Becb cpok
OXpaHbl aBTOpCKOro mpasa; boranuka. I'pubomnonoOubie mpotuctel. Bomopocnu. - Caparos: Ai [Iu Op
Menua, 2018. - 157 c¢. - Tekcr : onekrponsusii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/72798.html

3. Jlemesa, H. A. Ilpaktukym mo ocHoBam Ootanuku. Bomopocnm u rpubbl : ydyeOHOe 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. MukpoOuonor.py - http://micro-biolog.ru

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

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

7. MaTepuaJbHO-TeXHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TNPOBEICHUS 3aHATHHM JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTALMM, TEKYLIET0 KOHTPOJSI M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSITEIIFHON padO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOebI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMHU JIJIs1 TIPEACTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuueH3MoHHOE U CBOOOTHO pacrpoCcTpaHseMoe IPOrpaMMHOE 00eCTIeueHHe:

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonanpusiii moc 2007

Onepanuonnas cucrema Microsoft Windows 10

ITpodeccronanbhpie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. LIndposoii obpazoBarensHbii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com
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3. Web of Science: momutemarudeckas pedeparuBHO-OMOIMorpadguueckas u HayKoMeTpudeckas 0aza
nauHbIX . — URL: https://apps.webofknowledge.com

4. Apx¥B Hay4HBIX )KypHaJIOB 3apy0OexxHbIX u3narenscTB. — URL: https://arch.neicon.ru

5. TocymapctBenHas uHpopmannoHHas cucrtema «HarmumonaneHasi snexTponHass O6ubnuoreka» . — URL:
https://rusneb.ru

6. Hayunas snexrponnas oubnunoreka «KubepJlennnakay. — URL: https://cyberleninka.ru
7. Hayunast snexkrponHas 6ubmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas onextpoHHas Oubnmoreka Poccuiickoii  akamemun — ecrectBo3HaHus. — URL:
https://www.monographies.ru

9. [Ipesunentckas 6udbmuorexa umenu b.H. Expiiuna. — URL: https://www.prlib.ru
10. Poccuiickas rocynapctBenHas oubnuoreka. — URL: https://www.rsl.ru
11. Poccwmiickas HanmoHanpHas 6uomuoreka. — URL: http:/nlr.ru

12.  VYuuBepcurerckas OuOIMOTEKa  OHJIAWH:  AJIEKTPOHHO-OMOMMoTeyHast cucrema. —  URL:
https://biblioclub.ru

13. ®enepanbHoe xpanwnuine «EguHas kommekmus 1mudpoBbIX oOpa3oBaTrenbHBIX pecypcoB». — URL:
http://school-collection.edu.ru

14. OBC «YnuBepcurerckas oubmuoreka onnaitn» . — URL: http://www.biblioclub.ru
15. Dnexrponnas 6mdmmoreka TI'Y. — URL: https://elibrary.tsutmb.ru/
16. Dnexrponnas 6ubnuorexka POOU. — URL: https://www.rfbr.ru/rffi/ru/library

17. OneKTpoHHas Ooubnuorexa. Ob6pa3oBarenpHas wiatpopma «tOpaiir». - URL:
https://biblio-online.ru/book/sud-prisyazhnyh-442275
18. ONEKTPOHHBIN KaTajaor dyHIaMeHTaIbHON OoubmuoTeKn TTV. — URL:

http://biblio.tsutmb.ru/elektronnyij-katalog
19. KOpaiit: snexTponHo-0mbamoTeuHas cuctema. — URL: https://urait.ru

DJIeKTPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnopaBarensi M CTyAE€HTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, UCHOIb3yEMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.



