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1 He.]'ll/l U 3aJa9M1 0CBOCHUSA TUCHUIIJIMHBI

Iean (1esim) OCBOCHUS AUCIUTIIAHDI:

OCHOBHO¥H TI€ITbI0O OCBOCHUS JAHHOUN NUCITUTUTHHEI SIBIISICTCS 3aKPEIUICHHE TCOPETUUCCKUX 3HAHUH B
o0JacTh METOJOB HCCIEIOBaHHsS OHOJOTHYECKHMX OOBEKTOB g (GOPMUPOBAHUA Yy CTYICHTOB
€CTECTBCHHOHAYYHOTO MHPOBO33PCHUS HAa OCHOBE CHCTEMHOrO TIOIXOJa, a TaKXKe pacIIupPeHHE
MPAKTUYECKUX HABBIKOB pa0OThI HA HAYYHOM OOOpYAOBaHUU, OOPaOOTKH IKCIEPUMEHTAIBHO MOTYYEHHBIX
JaHHBIX M WX aHaimu3a. Oco0oe BHUMaHWE OOpAIEHO Ha pPa3bsiCHEHHWE CMbICTa (PU3NYECKHX 3aKOHOB M
MPUMEHEHHE WX Ha TMpPaKTUKE B CTPYKTYPHBIX HCCIEIOBaHHUSAX B OONACTH MOJEKYJISIpHOW OHOJIOTHH,
onoxumun, OMOU3NKN 1 OMONH(POPMATHKH.

3apaun:

- 1aTh CBEJCHHUS, HCOOXOUMBIE JIJIsi TOHUMAHUS W TPAMOTHOTO MPUMEHEHHSI (PU3NIECKUX METOOB B
HAyYHBIX UCCJIEOBAHMIX IO MCCIEAOBAHUIO OHOJOTHYECKHMX OOBEKTOB, BBIPAOOTaTh Yy CTYIIEHTOB
HAYaJIbHBIC HABBIKM TIPOBEICHHS JKCIECPUMCHTAIBHBIX WCCIICIOBAHHA CTPYKTYPHI OWOMOJEKYJ, WX
WHTEPIPETANH U AabHEHIIIETO UCTIOIb30BAHNUS;

- TIOKa3aTh CHUCTEMHBIA XapakTep pPa3IMIHBIX SBICHHUM; CO31aTh y CTYICHTOB, IO BO3MOXXHOCTH,
LEJIOCTHYI0 KapTHUHY MHpA, HUCIONb3Yys W3BECTHbIE OSKCIEpUMEHTAIbHbIE (aKThl W TEOPETUUYECKUE
BO33PEHUS;

- pacUIMpUTh MPEACTaBICHUE CTYJCHTOB 00 IKCIIEPUMEHTAIHLHOM METO/I€ MIO3HAHUSA, O POJIH U MECTe
(yHIaMEHTAIBHOTO IKCIIEPUMEHTA B CTAHOBJICHHH €CTECTBEHHO-HAYYHOTO 3HAHHS, O B3aUMOCBSI3U TCOPHH
1 DKCIIEPUMEHTA.

2 MecTO IMCHUILUIMHBI B CTPYKTYype 00pa3oBaTe/ibHOH MPOrpaMMbl

JuciuninmHa OTHOCUTCSA K 00s3aTelbHBIM JAUCHUIUIMHAM (MOIYJISIM) BapuaTUBHOW yacTu Oioka /|
«JlucummIMHbI (MOJTYJIH )»

[TpepexBu3uTsl AucHUIUHbL: b1./1.5.28 Qu3uonocusn: 0cHOBbL U PYHKYUOHATbHBIE CUCTEMb]

[MocTpexBusutel aucuuruuel: 51./].B.0.7.2 Memoowl onpedeneHus aHmuOUOMUKONPOOYKYUU U
AHMUOUOMUKOYYBCNBUMETbHBIX MUKPOOPESAHUZMOB

3 TpeboBanus Kk pe3yJbTaTaM 00yYyeHHs MO JUCHHUILIIIMHE

[Tpornecc n3yueHus TUCIUTUTMHBI HATIPaBJIeH Ha (POpPMUPOBAHHE CIEIYIONUX PE3YIbTaTOB O0yUSHHS

[1nanupyemsle pe3yabTaThl
00y4eHus Mo TUCIUILINHE,
Kon n HanmenoBanue Kon u HauMeHOBaHME HHIUKATOPA
. XapaKTepU3yIOIIHe dTalbl
(opMHUpYEMbIX KOMIIETCHIIUN JOCTHKEHUS] KOMIIETEHIIUU
hopMHUpOBaHHS
KOMIETECHIMHI
YK-1 Cnocoben ocymectBisath | YK-1-B-2 OcymiecTBisieT KpuTHUECKHit 3HaTh:
KPUTHUYECKHUI aHaIU3 aHaJIM3 U CUHTE3 MHPOPMAIINH, TTIOJTYYEHHON |- 0COOCHHOCTH
npoOJeMHBIX CUTyalluid Ha U3 pa3HbIX UICTOYHHUKOB OpraHu3ali U MOCTAHOBKU
OCHOBe cucteMHoro nojaxona, |YK-1-B-4 Ilpumenser metoasl coopa, ¢duznyeckoro
BbIpabaThIBaTh CTPATETHIO XpaHeHus, 00pabOTKH, Nepejaun, aHaIu3a U |IKCIEPUMEHTa B 00JIaCTH
JEHCTBHAN CUHTE3a MHQOPMAIIIH C UCIIOJIb30BaHUEM HCCIeA0BaHUN
KOMIIBbIOTEPHBIX TEXHOJOTHH [l pelieHuss | OMOJIOrMYecKUX OObEKTOB.
IIOCTaBJICHHBIX 3a1a4 Ymern:
- CaMOCTOSITEIHHO CTAaBUTh
KOHKpETHBIE 3aJ]a41
HAYYHBIX UCCIIEOBAHUN B
00J1aCTH MOJICKYJISIPHOM




Ko n HanmMeHoBanue

(hopMUPYEMBIX KOMIETSHIIHIA

KOIL N HAMMCHOBAHUC MHUKATOpA
JOCTHIXXCHUA KOMIICTCHIIH

[Inanupyembie pe3ynbTaThl

00ydYeHUs IO TUCIIUIUTAHE,

XapaKTEePHU3YIOLIUE TaIbl
dhopmupoBaHH
KOMIIETCHITUMN

O01oI0ruy, OMOXHUMUH,
onousuke u
OnonH(pOpPMATHUKH U
peliaTh uX ¢ TOMOIIIBIO
COBPEMEHHOM anmaparypbl
¥ MH()OPMAITMOHHBIX
TEXHOJIOTHH C
UCTIOJIb30BaHUEM
HOBEHIIETO
OTEUYECTBEHHOTO U
3apyOeKHOTO OIBITA
Baagers:

- METO/IaMU
TEOPETUIECKOTO aHaH3a
pe3yabTaTOB HAOJIOICHUIA
Y DKCTICPUMEHTOB.

[1IK*-1 CiocobHOCTH
TUTAHUPOBATb,
OpPraHW30BBIBATD,

PCAIN30BbIBATh 3aKOHUYCHHBIC

HAyYHBIE TPOEKTHI,

MpeaACTaBIATH IPOMECIKYTOYHBIC

Y UTOTOBBIE PE3yJIbTaThI
IIPOEKTa

[IK*-1-B-1 IIpumensieT TeopeTUIecKue u
SMIUPUYECKUE MOJIENH NIPH INIAHUPOBAHUU U
peain3aluy HayYHbIX IPOEKTOB

[TK*-1-B-2 CucremaTu3upyer, aHaIu3upyeT
Y MHTEPIPETUPYET MPOMEKYTOUHBIE U
UTOTOBBIE PE3YJIbTATHI BHITIOJIHEHUS
HAy4YHOTO MPOEKTa

3HaTh:

- CBEJICHUS TI0 OpraHU3aIuu
HUCCIIEIOBAHUN
OHOJIOrNYECKUX 00BEKTOB;
YMeTh:

- OIPEEINIATh TIaH
HUCCJIEIOBAHUN CBOMCTB
OHOJIOTNYECKUX 00BEKTOB;

Baajern:
- IpUEeMaMH BBITIOJTHCHUS
71a00paTOPHBIX
OMOOTHYECKHIX
HUCCIIETOBAHUN.
[MK*-2 CiocoOHOCTH [TK*-2-B-2 OcymiecTBiseT OpraHu3aiuoHHO- [ 3HATh:
OCYILECTBIISATh YIPaBICHYECKYIO ACATEIBHOCTD Ha BCEX - IPUHIUIIBI CTPYKTYPHO-
OpTraHU3aI[IOHHO- dTamax peaau3alyy MmiaHa HayIHBIX (bYHKIIMOHATBHOTO
yIPaBJICHYECKYIO UCCIICIOBAaHHH YCTPOUCTBA OMOJIOTHYECKUX
JESITEIbHOCTD B 00JIACTH 00BEKTOB
OMOWH)KCHEPUH, YMeTh:

OnonH(MOPMATHUKH U CMEKHBIX

JUCHUITIINH

- UCIIOJIB30BAaTh 3HAHUS O
CTPYKTYpE€ OpraHuYECKUX
COCIMHEHMH 11
00BACHEHMS U
MpEeICKa3aHus UX CBOWCTB.
Buaagern:

CIIOCOOHOCTBIO
MIPEACTABIISITH PE3yJIbTAThI
MOJIEBBIX U JIA0OPATOPHBIX
OMOJIOrMYECKUX
UCCIIEA0BAHUM Pa3IMYHbIX
00BHEKTOB.




4 CTpyKTypa U coepKaHue IMCUUILIHHBI

4.1 CTpyKTypa QM CHUIIUHBI

OO61mas TpyJ0€MKOCTh JUCIUTUIINHBI COCTABISAET 9 3a4eTHRIX equHMUI (324 akaJleMUYECKUX Jaca).

TpyroemMKoCTb,
Bun pabotsr aKQICMHYECKUX YacOB
6 cemecTp 7 cemecTp BCETO
O01masi TPYyJ10€MKOCTD 108 216 324
KonTakTHas padora: 52,25 51,25 103,5
Jlexumu (JI) 18 18 36
[Ipaktrueckue 3anstus (113) 34 16 50
JlaGopaTtopubie pabotsi (JIP) 16 16
Koncynpranum 1 1
[IpoMexxyTouHas arTecTaiys (3a4eT, IK3aMEeH) 0,25 0,25 0,5
CamocrosiTesibHasi padora: 55,75 164,75 220,5
- BbINONIHEHUE UHOUBUOYATbHO20 MBOPUECKO20 3a0aAHUs
(UT3);
- HanucaHue 3cce (),
- Camono02omosKka (npopabomxa u nosmopenue 1eKYuoOHHO20
mMamepuana u Mmamepuaia y4eOHuKo8 u y4eOHblx nocooutl,
- U3yueHue pazoenos Kypca 8 cucmeme 31eKmpoHHO20
00yueHus;
- U3yueHue pazoenos Macco8020 OMKPbIMO20 OHIAUH-KYpCa
«buomexnonocuu: eennas unscenepusy;
- 10020MOBKA K 1a00paAMOPHbIM 3AHAMUAM,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,
- N0020MOBKA K PYOEHCHOMY KOHMPOIIIO U M.N.)
Buja utoroBoro KoHTpOJIs (3a4eT, IK3aMeH, 3a4yer IK3aMeH
anddepeHINPOBAHHBII 3a4eT)
Pa3zpensl qucuumunzel, n3ydaemsele B 6 ceMecTpe
KonnuecTBo yacoB
No ayauTOpHas
pasjena HaumenoBanue paszienon BCero pabora BHeay/l.
T3 | P pabora
1 OO01me mpeacTaBIeHUs O METOJaX HAYYHOTO 32 6 | 10 16
uccaeaoBanus. Mcnonb3oBaHne MOJIEITBHBIX
00BEKTOB B DKCIIEPUMEHTAILHOM MCCIICIOBAHUH
2 MeTo/ibl BbIZICTICHUS U pa3eieHus 38 6 12 20
MakpoMoJieKyJsl. OCHOBBI XpoMaTorpaduu
3 MeToapl CTPYKTYPHOTO aHaIM3a 38 6 12 20
Hroro: 108 18 | 34 56
Pazaenbl qucturuiMHbl, H3ydaemMbie B 7 ceMecTpe
KosinuecTBo yacoB
Ne ayIUTOpHAas
pasena HaumenoBanue pasnenon Beero aGoTa BHEay/l.
71113 paborta
4 OCHOBBI CIEKTPOCKONTUU. AOCOPOIIOHHAS 48 4 4 6 34
CreKTpocKonusi B Y® 1 BUJAMMOM JIMaIia3oHax




KoanuectBo uacos
Ne HaumenoBanue pasnenos ayuTopHas BHEay/I.
pasznena BCETO pabora
T3 | P pabora
5 ®nyopecueHysa. MeToibl uCCaeI0BaHUS 38 2 2 2 32
MEXMOJIEKYJIIPHBIX B3aUMOACHCTBUMA.
buonroMuHECHEHIIMSL.
6 Bunel Mukpockonuu. CBETOBass MUKPOCKOIIHS. 48 4 4 4 34
ATOMHO-CHIJIOBasi MUKPOCKOIHS. DJIEKTPOHHAs
MUKPOCKOIIHS.
7 MoneKyJIpHO-T€HETUYECKUE METOIbI. 44 4 4 2 34
8 TexHOI0rnu CEKBEHUPOBAHUS HYKIEHHOBBIX 38 4 2 2 32
KHCJIOT.
Uroro: 216 18 | 16 | 16 166
Bcero: 324 36 | 50 | 16 222

4.2 Conepxxanue pa3iesioB AUCHUNTHHBI

1 O0mue mpeacTaBjieHHs] 0 MeTOAaX HAYYHOro HcciaenoBanus. Mcmosib30BaHne MoaeIbHbBIX
00bEKTOB B IKCHEPUMEHTAIBLHOM HCCIeN0BAHUM. [lonsmue Hayku u kiaccuguxayus Hayk. OcHogHbie
NPUHYUNBL  NAAHUPOBAHUSL IKCNEPUMEHMAIbHO20 ucciedosanus. HMcemopus Gopmuposanus "gusuxo-
Xumuyeckou oOuonocuu” - KauecmeeHHO HOB020 YPOBHs pA38UMuUs ecmecmeo3Hanus. Brkiao 6uonozos,
XUMUKO8 U PU3UKO8 6 paszsumue 3mo2o Hanpasienus ouonocuu. Kiaccuguxayus puzuxo-xumuueckux
Memooos aHanuzd.

2 Meroasl BbleJeHUsI W pa3ejeHHuss MakpoMoJiekyJd. OcCHOBBI XpoMaTtorpaduu.
Hcnonvzoeanue memoooe pazdenenusi u OoyUCmMKU OUONOIUMEpPO8. Xapakxmepucmuka u Kiaccugurayus
ouonocuueckux makpomonekyn. Llenmpughyeuposanue, 6uovl yeHMpughyeuposanus: AaHAIUMUYECKOe,
npenapamugHoe, 30HANbHO-CKOPOCMHOE, U30NUKHUYECKoe, pAasHO8ecHoe, VIbmpayeHmpugpyuposanue.
3nauenue Konyenmpuposanusi u obracmu e2o npumenenus. Llenmpughyeuposanue Ouonocuueckux
mamepuanog. Teopemuueckue o0cHO8bl xpomamozpaguu. Buder xpomamozpaguueckozo auanusa.
Toukocnotinas u konronounas xpomamoepaguu. I azoeasn xpomamoepaghusi. Memoo BOKX.

3 Metoasl cTpyKTypHOro anaamsa. Cgiasb cmpykmypsl U QYHKYUU OUONOSUHECKUX MONEKYIL.
Cmpykmypa u @yukyuu HyKIeuHogvlx Kuciom. Jlomennas cmpykmypa 6Oenkog. OcHOGHble NPUHYUNBI
cmpykmypnot opeanuzayuu. OcHosHble usuyeckue Memoovl O0jisi AHANUZA NPOCMPAHCMBEHHO20 CIMPOEHUs.
buonocuueckux makpomonekyn. Penmeenocmpykmypnoii ananus. Kpucmannuzayus 6enxos. Ilpomeonus.
Kpuosnexmponnas  muxpockonus.  Cnexmpockonusi  510epHO20 — MacHumHoz2o  pe3oHanca  (FIMP).
Onexmpounnwiti napamacHumuwlii pezonarc (I11P).

4 OcHOBBI CIICKTPOCKOIIUH. Aﬁcopﬁunomlaﬂ CIICKTPOCKOIIUA B YO n BUIMMOM JHANIA30HAX.
3axon J]aM6epma-Eepa. Onmuyeckas njiomrocms, nNponyckKawue, nocioujerue. Konuwecmeennwiti ananus
eeuecme. Hpoeepka CcOON0O0eHUsL 3aKOHA U 0COOeHHOCmU NPUlLoOICeHUsl K oOuonocuYecKUM 0OvEKmMam.
Ceoticmea a0oumueHocmu onmuyeckou niomuocmu. Anaiusz cmecu eewecme no Cnekmpam nociouleHusl.
Ocnosnvle xpomocj)opbz OUONO2UYECKU  BAMCHBIX CO@()MHQHHIZ, GIUAHUE pacmeopumeilsl HA CneKkmpbol
nocioueHusl. Memoouwi a6COp6LﬂlOHHOZZ CneKkmpockonuu OUOSIO2UYECKUX CUCTHEM. CneKmpbl nociaoweHus
benkos u HYKJIEUHOBbIX Kucjiom.

S ®ayopecueHuus. Meroabl HCCIEI0OBAHMA  MEKMOJIEKY/JISIPHBIX  B3aMMOAEHCTBHIA.

BuosoMunecueHums. Cnexmpul JIIOMUHeCYeHYuu buonocuueckux 00beKmos.
Cnexmpoghnyopumempuueckoe uccnedosamue apomamu4eckux AMUHOKUCTIOM u benkos.
buontomunecyenyus.

6 Buabt Muxkpockonnu. CpBeToBas MHMKPOCKONHA. ATOMHO-CHJIOBAST MHKPOCKOIMS.
DJIEeKTPOHHAsi MUKpocKonusi. Mcmopus pazeumus muxkpockonuu 6 oOuonoeuu. Ceemosou MUKpOCKOn:

6



UHBEPMUPOBAHHBIN MUKDPOCKON, Memoobl HAOMIOOEHUS. 8 NPOXOOAWEM U OMPANCEHHOM ceeme, (Paz08020
KOHmpacma, memHo20 nons, obnacmu npumenenus. DiyopecyenmHvle MUKPOCKONbLL. YCMPOUCMEO U
NPUHYUNUATbHBIE O0COOEHHOCMU SNUPTYOPECYEHMHO20 U KOHQOKANbHO20 CKAHUPYIOUWe20 MUKDPOCKONOS;
obnacmu npumenenuss Ycmpoiicmeo u npunyun pabomvl CKAHUPYIOWUX 30HOOBbIX MUKPOCKONOS.
Ckanupyrowas myHHeNIbHAs MUKpockonus. AmomHo-cunoeas mukpockonus. Hccreoosanue 6enxos,
HYKJIEUHOBbIX ~KUCIOM U  HYKIEONPOMeEeUHOBbIX KOMNIEKCO8 C NOMOWbIO CKAHUpYioujel 30HO0801
MUKPOCKONUU. DNeKMPOHHAA MUKPOCKONUS NPUMEHUMENbHO K buonocudeckum oovekmam. Ilpeumywecmesa
U 02PaHUYeHUsI MUKPOCKONUYECKUX MemOo008.

7 MoJieKkyasipHO-TeHeTHYecCKHe MeTOAbL. Memoovl 2ubpuouzayuoHHo20 anaiuza 6 pacmeope uiu
Ha meepoom Hocumene. Cmaouu ananruza. Buowt 30n008. JJHK-mukpouunvl. Ipunyun I1L[P. Komnoxnenmoi
peakyuonrout cmecu ITILP. [uxiuueckuii memnepamyphuiti pexcum. Memoowvt npobonodcomosxku u
gvlOesieHusi Hykaeunogvlx xuciom. Ilocmanoska obpamunou mpanckpunyuu. I[P 6 peanvHom epemeHu.
Buzyanuzayus npooyxmoe I[P (¢hryopecyenmnasn u snexmpogopemuyeckas), 8603MOHCHblE apmepaxkmopi.
Pasnosuonocmu I1L[P. Bapuanmer nposedenus peaxyuu. I[Ipuboproe ocuawenue 011 nposedenus ITL[P-
ouaenocmuxu. Ipumenenue I[P 6 knunuyeckou meouyune. Ycmpoticmeo II1[P-nabopamopuu

8 TexHoorum CceKBEHHUPOBAHUS HYKJIEHMHOBBIX KHCIOT. [enomuxa. [Ipomeomuxa.
Memazenomuka. buoungopmamuka. Knaccuueckue memoowvl ceKeHUPOBAHUSA. CEKEEHUPOBAHUE C NOMOUYBIO
KanuunsapHo2o snekmpoghopesa u nupocekeerHoposanue. Hoevie memoowt cexeenuposanusi (NGS — Next
Generation Sequencing): 6biCOKONpOU3800UMENbHOE NUPOCEKBEHOPOBAHUEe, YUKIUYECKoe JU2asHoe U
NOJYNPOBOOHUKOBOE CEKBEHUPOBAHUE, CEKBEHUPOBAHUE HA MONEKVIAPHLIX KIACMepax ¢ UCNONIb308aAHUEM
Qryopecyenmno Mmeuennvix npeouiecmeennuxos. Hoeetiwue memoowvt cexeenuposanus (Next- Next
Generation Sequencing): mexHoNO2Us CEKEEHUPOBAHUS OOHOU MOJNEKYIbl, CEK8EHUPOBAHUEe eOUHUUHBIX
MOJIEKY]l 8 PeabHOM 6PeMeHU, CEKEEHUPOBaHUe Yepe3 HAHONOPY.

4.3 JlabopaTtopHbie padoThI

No JIP Ne HanmenoBanue 1abopaTopHbIX paboT Ko-50
paznena 4acoB
1 2,4 Metopn! BelaeneHus B ouncTky JJHK w3 KIeToK U TKaHew. 2
2,4 OcaauTenbHbIN aHAIN3 U TPAaBUMETPHS KICTOK M1 MAKPOMOJICKYJI 2
34 4-5 Crekrpodoro-, hayopomeTpus U HedeToMeTpus OMOTOTHISCKIX 2
00pa3IoB
5 5 Texnosnornu rudpuan3ali HyKJIE€MHOBBIX KUCIOT U 2
mukpounnupoBanus JJHK-30810B
6 6 ATOMHO-CHJIOBAasi MUKPOCKOITHsSI OMOJIOTHYECKHX 00HEKTOB 4
7 7 [puHIMIBl aMIIHUKAIMA HYKIEMHOBBIX KUCIOT U Pa3HOBUHOCTH 2
MOJMMEPA3HO-IIETHON PEaKIuu
8 8 MeTo/1bl CEKBEHUPOBAHUS 2
Hroro: 16

4.4 llpakTHyeckne 3aHATHA (CEMHUHAPBI)

No Koin-Bo
Ne 3ansTust Tema
pasnena JacoB

1-2 1 Poib pU3HKO-XMMUYECKUX METOHAOB UCCICIOBAHMS B OMOJIOTHH 4
3-5 1 buonosmmepsl U KX CTPYKTYPHBIE KOMIIOHEHTBI 6
6-7 2 [Tpumenenue neHTpUdGyrupoBaHus A7 U3yUEHUS KIETOK U UX 4

KOMITOHEHTOB. BO3MOYKHOCTH pa3IMYHBIX CTIOCOOOB

HEHTPUDYTHPOBAHUS
8-9 2 [IpuMmenenne xpomaTorpaduu Iy N3yUYCHUST OHOTIOIMMEPOB 4

10-11 2 [TpumeHeHne 31eKTPOPOPETUIECKIX METOI0B JIJIsl aHAINU3a OEITKOB 4
Y HYKJICMHOBBIX KHCJIOT. MeTo 1 OJIOTTHHTA




Ne Komn-Bo

Ne 3anarus Tema
paznena 4acoB
1-2 1 Pojib PU3MKO-XMMUYECKHUX METOAOB UCCACA0BAHMS B OMOIOTUH 4
3-5 1 buonoauMepsl U UX CTPYKTYPHBIE KOMIIOHEHTHI 6
12-17 3 CBsi3b CTPYKTYpBI B QYHKIIMU OMOJIOTHYSCKHUX MOJICKYJT 12
18-20 4-5 [TpumeHeHue cieKTpoPOTOMETPUIECKUX METOIOB ISt 6
UCCIIeI0OBaHMs OMOJIOTUYECKUX 0OBEKTOB
21-22 6 IIpuMeHeHre METO0B MUKPOCKOIIUY JIsl U3YUYEHUs 4

OMOJOrHYECKUX 00BEKTOB — MI/IKpO6HI)IX " paCTUTCIIBHBIX KJICTOK U
X KOMIIOHCHTOB.

23 7 [IpuMeHeHne moauMepa3Hoi 1enHor peakuuu s aerekiuu HK 2
24 7 [TonydyeHne peKOMOMHAHTHBIX TeHETHYECKUX KOHCTPYKIIMM 2
25 8 [IpumeHeHne BLICOKOITPOU3BOIUTEIHHOTO CEKBEHUPOBAHUS JIJ15 2
pelIeHus HIKCIIEPUMEHTAIBHBIX 33/1a4.
Hroro: 50

5 YuyeOHO-MeTOOAMYECKOE 00ecIIeYeHHe JUCIUILIHHbI
5.1 OcHoBHas 1uTEpaTypa

1 Kanpiruna, O. H. ®usndeckue MeTo sl UcciienoBanus Bemects [Tekct] : yaeOnoe mocodue / O. H.
Kanpiruna, A. I'. YerBepukosa, B. JI. bepaunckuii; M-Bo oOpa3oBanus u Hayku Poc. @enepanun, Dexep.
roc. O pKeT. 00pa3oBaT. yupexkaeHue Beichl. mpod. obpasoanus "OpenOypr. roc. yH-T". - OpeHOypr :
oIy, 2015.- 142 c.

5.2 JlonostHMTEIbHAS JIUTEpaTypa

1 MocksuH, JI. H. Metoasl pa3aeneHuss U KOHLEHTPUPOBAHUSA B aHAJUTUYECKOM Xumuu [Tekcrt] :
[yae6nuk] / JI. H. MocksuH, O. B. Poguakos. - M. : MaTemnekr, 2011. - 352 c.

2 Konroxos, B. I0. Xpomarorpadus [Tekct] : yuebnuk / B. FO. Kontoxos. - Cankt-IlerepOypr :
Jlanb, 2012. - 224 c.

3 Komeit, E. B. XpomaTtorpaduueckue metonsl ananuza [Tekcer] : yue0. mocobue nmns By3oB / E. B.
Komeit, JI. B. Manakos . - Open0Oypr : 'OY OI'Y, 2008. - 119 c.

4 Mapsaxuna, B. C. Teopernyeckue OCHOBBI METOJOB CIEKTpaibHOro aHanuza [Tekct]: yueOHOe
nocobue / B. C. Mapsaxuna, E. A. Kynasuna, E. A. CrporanoBa; M-Bo oOpa3oBanuss u Hayku Poc.
Oenepanun, Degep. roc. OIOIKET. 00pa3oBat. yupekaeHue Boicil. oOpa3oBanus "OpeHOypr. roc. yH-1". -
OpenoOypr : OI'Y, 2017. - 135 c.

5 HasbimoBa, O. K. MeToapl reHeTH4ecKUX HCClIeAOoBaHUN MHUKpoopraHuzMoB [Tekcrt] : ydyeOHoOe
nocobue / O. K. JlaBeiioBa; M-Bo o0pazoBanus u Hayku Poc. denepanuu, Oenep. roc. OroKeT. 00pazoBar.
yupexieHue Boicil. npod. oobpazoBanus "OpenOypr. roc. yH-1". - OpenOypr : OI'Y, 2013. - 132 c.

5.3 llepuoauyeckne U3IaHus

1 Ilpuknaanas OGuoxumusi U MUKpoOHosorus : xypHan. - Mocksa : UKL "Axkanemkuura", 2017-
2020.

2 bromnereHp SKCIEPUMEHTAIBHOW OWOJOTHM W MEAMIIMHBI . KypHald. - MockBa : ATEHTCTBO
"Pocmeuats", 2018-2022.

5.4 UuTepHeT-pecypchbl

1 Hay4Ho-momysisipHBIN CaiT, MOCBAMIEHHBIM MOJEKYISIPHBIM OCHOBaM COBPEMEHHOW OMOJIOTHH
U MPAaKTUYECKUM IMPUMEHEHHMSIM HAyYHBIX JOCTMD)KEHUH B MeIUIMHE M OMOTeXHOoJOoruu. Pexxum poctyna:
http://biomolecula.ru/



http://biomolecula.ru/

2 HayuHo-momymsipHblii KypHan «MemOpaHa» — mom@aaka maias oOmeHa uH(opMaiuei
O TEXHOJIOTHSIX, KOTOpPBIE MEHSIOT JKH3Hb, IIOCBSIICHHAS TI00eqaM HAyKH, JOCTIDKCHHSIM TEXHHUKH,
IpopbiBaM B Iu3aiiHe,  OTKPBITMAM B MEAMIIMHE, ycmexamM B Ou3Hece. Pexxum  goctyna:
http://www.membrana.ru/

3 «IlpakTuueckas MoyieKyJIsIpHas OHMOJIOTHs - OOIIEAOCTYITHAs TUIIEPTEKCTOBas WH(OpMAIIMOHHAS
0a3a JaHHBIX, HAIIPaBIICHHAS HA 00ECIIeYeHUE PEIICHHsI ITMPOKOTO Kpyra (pyHIaMEeHTaIbHBIX U MPUKIIATHBIX
3aja4 B 00JIaCTH OMOJOrMM M OMOMEIHMIIMHBI, TPEOYIOMIMX JUIsl CBOETO BBIMOJHEHUS IPUMEHEHUS] METOJIOB
MOJIEKYJISIpHOM OMOJIOTUY U TeHHOM nH)eHepuu http://molbiol.edu.ru/project.html

4. BUOTEeXHOJOrMM: TeHHas HHXXEHepus [DJEKTPOHHBIM pecypc]: OHJaMH-Kypc Ha IulaTdopme
https://stepik.org/ -  Pa3paGotumk  kypca: HMHcturyr  OMOMH(OPMATHKH, peXUM  JOCTymHa:
https://stepik.org/course/94/promo?search=6683399747

5.5 IlporpammHoe oOecnedeHue, npodeccuoHaJbHble 0a3bl NAHHBIX M HH(OPMALMOHHBbIE
CIPaBOYHbIE CHCTEMBI

1. ITaket oducubIx npuioxenuii LibreOffice

2. IIporpamMmMHas cuctema Jyis OpraHu3aluy BUaeo-KoH(pepeH-cBsi3u Webinar.ru

3. @®onx TtecToBbIX 3amaHud per. HoMmep 6780 ot 05.07.2024 no mucuumuHe "MeTonbl
uccaeaoBaHus B Onosorun” s cTyieHToB crenraabHocTd "06.05.01 buonnxenepus u ouonHpopmaruka'
o crienuanuzanuu "buonnxenepus" ouHoil popmbl 00yueHUs

6 MaTrepunaibHO-TeXHUYeCKOe o0ecnedeHne JUCHUNIMHBI

VYyeOHble ayaUTOpUN JJsl NMPOBEACHUS 3aHATUN JIEKIIMOHHOIO THWIIA, CEMUHApPCKOro THMA, AJIs
IIPOBEJICHUS] TPYNIIOBBIX U WHAMBHUAYAJIbHBIX KOHCYJIBTALlMM, TEKYILIETO KOHTPOJII U IPOMEXYTOUHOM
aTTecTaluu.

AyIuTOpHM OCHAILIEHbl KOMIUIEKTAMHU YUYE€HHUUECKOW MeOesn, TEXHUYECKUMHU CPeJICTBAaMU 00y4eHus,
CIIy KallluMU JJIs1 IpeCTaBlIeHNus yueOHOo nHpopMannuu 60JIbIION ayJUTOPHH.

Jns mpoBeneHust 1a0OpaTOpHBIX 3aHATHH — Mcmonb3yercs saboparopust 2311 «buoxumuueckux
uccredosanuil»y OCHaIIEHHas 000pyJ0BaHUEM I pa3zesieHus BEIIECTB U CIEKTPO(YOTOMETPHH.

[ToMernieHne aasi caMOCTOSITENLHON pabOThl 00YUaIOIIMXCSl OCHALLEHBI KOMITBIOTEPHON TEXHHKOM,
noAkIoueHHON K cetu "HMHTrepHer", m oOecmedeHHMEM JIOCTyma B DJJIEKTPOHHYIO HHGOPMAIIMOHHO-
obpazoBarensHyto cpeay OI'Y.


http://www.membrana.ru/
http://molbiol.edu.ru/project.html

