MuHHCTEPCTBO HAYKH M BBICLICTO o0pa3oBaHUs Poccuiickoii denepannn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TI'Y)

CAE UHCTUTYT «YMHBIE MaTe€pHUaIIbl U TEXHOJIOT UM

YTBEPXAIO:
Hupexrop CAE NuctutyTt «YMHBIE
MaTepHaIbl 1 /TGXHOJ'IOFI/II/I»

/ /'/ ’ U. A. Kyp3una

«20» nexaops 2023r.

Pabouas mporpamma JTUCITUTUTHHBI
OCHOBBI KJIETOYHOH OHOJIOTMH U JHATHOCTHKH KJIETOYHBIX CHCTEM
10 HAIMPABJICHUIO IMOATOTOBKH
19.04.01 BuorexHoJI0r A

HanpasnenHocTs (po¢uiib) MOATOTOBKHU:
MoJiekyJIsipHasi HH/KEHepHUst

dopma o0yueHus
OuHnas

Kanudukarus
Maructp

I'ox mpuema
2024

COI''TACOBAHO:
PyKOBO,I[I/ITeJ'IB OIl

// // N.A. Kyp3uHna

[Ipencenarens YMK

/ﬂ/ _T.A. BopoHosa
W44

Tomck — 2023


attra
Воронова Г.А.


1. Hesab 1 n1aHUpPyeMble Pe3yJbTAThl 0CBOECHHS JMCIHUIIUHbI

Lesbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMHUPOBAHKE CIEAYIOMINX KOMIETECHIIUI:

OIIK-1. CnocobeH aHaim3upoBaTh, 0000MATh W HCIOJIB30BaTh (DyHIAMEHTAIbHBIC W
NPUKJIAJIHBIC 3HAaHUS B 00JIACTH OMOTEXHOJIOTUH JUIS PEIICHHs! CYIIECTBYIOLINX U HOBBIX 33134 B
npodeCCHOHAIBHON 00J1aCTH;

OIIK-4. Cnocoben BbIOMpaTh M HCHOJB30BATH COBPEMEHHBIE HHCTPYMEHTAIbHbIC
METO/bl U TEXHOJOTMHU, OCBAaMBaTh HOBBIE METOAbl U TEXHUKY HCCIECIOBAHUW JUIsl pELICHUS
KOHKPETHBIX 3a]1a4 IPOo(peCCHOHATBHON 1eITETbHOCTH

OIIK-5. CnocobeH TUTaHMpOBaTh W TMPOBOJAWTH KOMIUICKCHBIE JKCIIEPUMEHTAIBHBIC H
pacueTHO-TEOPETUYECKHE HCCIENOBAaHUS 10  pa3pabOoTaHHOM @porpamme, KpPUTHUYECKU
aHAJIU3UPOBATh, 0000IIATh U HHTEPIPETUPOBATH MOJyYEHHBIE SKCIIEPUMEHTANIbHbIC JaHHbIE

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIEIYIOIIME WHAMKATOPBI JOCTHXKEHUS
KOMIIETCHIINH:

NOIIK-1.1. Bnaneer MeTogaMu TEOPETUUECKOTO M 3KCIIEPUMEHTAIBHOTO MCCIIEA0BaHUS
OMOTEXHOJIOTHYECKHUX MPOIIECCOB, aHAN3a U 00PabOTKU IKCIIEPUMEHTATbHBIX JaHHBIX;

NOIIK-4.1. BpiOupaer cOBpeMEHHbIE HHCTPYMEHTAJIbHBIE METOABl M TEXHOJIOTUU
WCCJICIOBAHUM ISl pEIICHUS KOHKPETHBIX 33/1a4 MPOPECCHOHATBHON ASITETbHOCTH.

NOIIK 5.1. Ilnanupyer npoBeJeHNE SKCIIEPUMEHTA

HOIIK 5.2. IIpoBOIUT 3KCHEPUMEHTAIbHBIE UCCIICIOBAHUS W MCIBITAHUS IO 3aJlaHHOU
METO/MKE, aHaJM3UpPYyeT, 0000maeT M WHTEPHPETHPYET IOIYYEHHBIC SKCIIEPHUMEHTAIbLHBIC
JTAaHHBIE

2. 33}13‘11/1 OCBOCHUA TUCHHUIIIMHBI

— CdopmupoBath MpeCTaBICHUNA 0 MECTE MOJIEKYJISIPHONW OMOJIOTUHU U LIUTOJIOTUU CPEAU
JOPYTUX JTUCHUTUTMH XUMHUYECKOTO H MEIUKO-OMOJIOTHYECKOTO TTPOQHUIIA.

— CdopmupoBath  HayyHOE€  MHUPOBO33pPEHHE U KOMIIETEHIMH, HE00XOJUMBbIE
CHEIUAIINCTY.

— OCBOHUTH HOBBIE METO/IbI MOJIEKYJIIPHOM OMOJIOTMH U TUATHOCTUKU KIETOYHBIX CUCTEM.

3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMmMbl

Jucuumnnuna otHocutes K broky 1 «/luctumnnuaer (Moynn)y.
JlucuuniamHa OTHOCHUTCS K 4YacTH o0pa3oBaTelbHON MporpamMmbl, (GOpMHpPYEMOit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUM, SIBISIETCS 00s13aTENBHOM TSl U3yUEHUS.

4. Cemectp(bl) ocBOeHMS M (popMa(bl) MPOMEKYTOYHOM aTTeCTALMH 1O JIMCHMUILJIMHE

Cemectp 2, 3K3aMeH

5. BxoaHblie Tpeﬁonamm AJIA OCBOCHUSA JUCHUIIJIUHBI

JUisl yCHenHoro OCBOeHUs AUCHUILIMHBI TPEOYIOTCS KOMIIETEHIIMH, CPOPMUPOBAaHHbBIE B
X0l OCBOEHHsI 00pa30BaTEIbHBIX IPOrPaMM IPEIIECTBYIOLIETO YPOBHS 00pa30BaHHUs.

6. SI3bIK peaju3anun

Pycckuit

7. O0beM TNCUMILIUHBI

OO61ast TpyA0€MKOCTh TUCHUIUTHHBI COCTaBIsIeT 4 3.€., 144 yacoB, U3 KOTOPBIX:
-JIeKnuu: 24 4.
-IpakTUyeckue 3ausaTus: 60 u.

B TOM YHCJIE€ MPAKTUYECKask MoAroroska: 60 4.



O06BeM caMOoCTOATETLHON Pa0OTHI CTYICHTA ONPEEIICH YICOHBIM TIJIAHOM.

8. Coz[epmalme AUCHUIVIMHBI, CTPYKTYPUPOBAHHOE€ 110 TEMaM

Tewma 1. Ctpoenune u GyHKIMH KICTKA
Krerka, ee pyHKIIMOHAIBHAS OpraHU3aIs, CTPOCHHUE,  XapaKTEPUCTHUKA  KJIETOYHBIX
OpraHe’ul.

Tema 2. benku. WX Bugel, CcrpykTypa, (QyHKIMA. HMMMyHOTHCTOXHMHS.
NmmyHODII0OpecieHIus

OYHKIMM OCHOBHBIX BHYTPHUKJIETOUHBIX CTPYKTYp. OCHOBHBIE (YHKIMH OEIKOB.
Mertoap! ananuza 6enkoB B TkaHAx. OcHoBbI uMMyHoTHcTOXMMUK (MI'X). MMMyHONOTHYECKHE
aCleKTbl MMMYHOXMMHYECKHX METOJOB HCCJIENOBaHMA. Peakuuss aHTUIE€H-aHTUTEO.
Knaccugpukamus merogoB UI'X. IlpuroroBienue mnapapmHOBBIX W 3aMOPOKEHHBIE CpPE30B
TkaHe#. [lenapapunuzamusa. Cuctemsr aetexkuuu B MI'X. Tlpoenenne UI'X nccnenoBanust Ha
napaMHOBBIX Cpe3ax OMYyXOJIM MOJIOYHOM kele3bl. Ponb uMmyHOdI0OOpeceHmnm B
MMMYHOXMMHYECKUX MeTodax ucciaenoBaHusa. [Ilpumenenne MO B pamkax HaydHO-
UCCIIeIOBATEeNbCKOr0 acnekTa. Kiaccudukanus WMMYyHO(IIOOPECIICHTHBIX METOK M HX
npuMepbl. 3HAKOMCTBO C MUKPOCKOIIOM OMOJIOTHYECKUM ISl TaOOPATOPHBIX — HCCIEA0BaHUN
Axio Observer Z2. Ananu3 cpe30B OKpaIICHHBIX 00pa3I[OB paka MOJOYHOH IKENe3bl |
MOJCYET KOJMYECTBA IMO3UTUBHBIX KJIETOK B MOJi€ 3peHus. MeTonuka THCTOIOTHYECKOIO
CKaHHPOBAHMUS CPE30B. 3aKIIOYEHHE 10 YPOBHIO SKCIIPECCUU MapKepoB, 3aroJIHEHHE
tabnuupl. [IpoBenenne W@ ananuza mnapapuHOBBIX CPE30B OMYXOJIM MOJOYHOM >KEJe3bl
COIIACHO MPOTOKOIY.

Tema 3. buocunres Genka

buocunTte3 6enka u ero stambl. OCOOEHHOCTH M CBOMCTBA I'€HETMYECKOI'O armapara
kietku. Beinenenue JIHK u PHK. OcHoBBI 1 kitaccudukanus pa3inyHBIX METOJOB BBIIEICHUS
JHK u PHK. Brinenenne PHK cormacho mnporokomy RNeasy Mini Kit (QIAGEN) u
Boiiesienne JIHK denonpubiM MeTomom. CriocoObl XpaHEHHs] OOpa3IoOB IOCTE BBIJCICHUS.
OcHOBBI KOH(OKaJIbHOH MHUKPOCKONMHMHM B OMOMEIMIMHCKUX MCCIEJOBAHUAX. 3HAKOMCTBO C
JA3epHBIM CKaHUpYyIOMUM MuUKpockorioM LSM780. Texnuka Oe30MacHOCTH MO paboTe ¢
MuKpockornoMm. Pabora B mporpamme ZEN i KOH(OKaIbHOroO MHKpockoma. Meronnka
nonbopa ONTUMAJIBHOTO YPOBHS (IYOPECHEHIMH JJs KayeCTBEHHOI'O U KOJUYECTBEHHOTO
aHaJIM3a CPE30B IMPOKPAIIECHHBIX ¢ TOMOIIBI0 1D cpe30B TKaHM paka MOJIOUHOM JKEIIE3bI.
KauecTBeHHast o1ieHKa ypOBHS SKCIPECUU OIyXOJIEBBIX MAPKEPOB.

Tewma 4. O6mias natosorust KjaeTku. OCHOBBI HMMYHO(JIFOOPECIICHIIUN

OOmme peakuuu KIETKM Ha ToOBpexaeHne. OCHOBHBIE MEXAaHU3Mbl HapyIICHHS
CTPYKTYpbl Y (GYHKIOMM KIETOYHBIX opraHeml. @opmbl rubenu kinetku. OCHOBBI
ummyHodroopecuenun (Ud). Poirbs nMMyHOQIIIOOpECIIEHIINY B MMMYHOXUMHYECKHUX METOJax
uccnenoanus. Ilpumenenme M@ B paMkax Hay4dHO-HCCIENOBATENBCKOIO  ACIEKTA.
Knaccugukanus mMMyHOQIIOOPECHEHTHBIX METOK M uxX npumepsl. [Iposenenne U® ananuza
napaHUHOBBIX CPE30B OMYXOJIM MOJIOUHOM KeJIe3bl COTIIACHO MPOTOKOY.

Tewma 5. [TonmumepaszHas 1iemHas peakius B OMOMEIUIIMHCKUX HCCIICTOBAHUSIX

Teopernueckue ocHoBbl nocraHoBku IIL[P. Mcropust pa3BUTHS W HNPUHUUIIBI METOZA.
[P (monuMepa3Hasi LieTIHas peaklus) B pEKHUMe peanbHOro BpeMeHH. KonmuecTBeHHas
oOparHo-TpaHckpunTaszHas IILP. OcnoBbl peakuun [P, xnaccudukamnus meronos. Ilogbop
npaitmepoB. [locrtanoBka peakuuu I[P nHa wmyramum JIHK. Pacuer ypoBHs skcnpeccun
MapkepoB. Peakuusi oOpaTHOW TpaHCKpUNIMK, NPUHIMIBI MeTojaa, nmpoBeaeHue. IlocranoBka
[P na mpubope RotorGene B pexume pearbHOTO BPEMEHH C 00pa3liaMu Tmociie 0O0paTHOU
Tpanckpunuuu. O6paboTKa pe3ybTaToB.



9. Tekymuuii KOHTPOJIb MO JUCUMUIIJIMHE

Texymmii KOHTPOJIb MO TUCHUIUIMHE TPOBOAUTCS IYTEM OILICHKH PabOThI CTYICHTA ITyTEM
MPOBEJCHUS YCTHBIX OINPOCOB, TECTHUPOBAHMS, BBIOJHEHUs pedepata U OTYETa 110
NPaKTUYECKON paboTre M PuKcupyercs B popMe KOHTPOIHHOM TOYKH HE MEHEEe OJHOTO pas3a B
cemecTp.

OrneHOUHBIE MaTepUaibl Ul MPOBEICHHUS MPOMEKYTOUHOW aTTECTallMU Pa3MELIeHBI Ha
cahte TI'Y B pasgene «UHdpopmanus o0  oOpa3oBarenbHOM — mporpammey  —
https://www.tsu.ru/sveden/education/eduop/.

10. lopsaiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTaluu

DK3aMeH B IIEPBOM CEMECTPE MPOBOIUTCS B YCTHOM (hopMme 1o Ouiieram.

[IponomxkutenbHOCT 9K3ameHa 1,5 yaca, u3 Hux 1 yac Ha moAroToBKy orBera, 30 MUHYT
Ha YCTHBIA OTBET.

OrneHoYHBIC MaTEpHAIIBI JIJIsl TIPOBEICHUS MPOMEKYTOYHON aTTECTAI[MM Pa3MEIICHBI Ha
caiite TI'Y B pasgmene «Wupopmanus o0  oOpa3oBaTenpbHOW  Iporpamme» — —
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOaAU4YECKOE 00eceyeHmne

a) DJEKTPOHHBIA Y4YeOHBIH KypC MO JAUCHHUIUIMHE B DJICKTPOHHOM YHHUBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=22155

0) O1ieHOYHBIC MaTepHANIbl TEKYMIETO KOHTPOJISI M TPOMEKYTOYHOW ATTECTAIMH I10
IHUCILHIIIHHE.

B) MeToanueckue ykazaHus M0 OpraHu3alii caMOCTOATENbHON PabOThI CTYACHTOB.

[Ipy wm3ydeHus IUCHUIUIMHBI CTYIEHTHI HCIOJB3YIOT MaTepHalbl JIKIHHA, y4eOHUKa,
yueOHBIX n3naHui. CTyIeHT ITOJKEH OBITh TOTOB OTBETUTh HAa KOHTPOJBHBIC BOIPOCHI TIO
KaXJIOM TeMe, MpeICTaBICHHON B JaHHOW paboueli mporpaMmme.

12. Mlepeuyens y4yeOHOii TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— Henbcon [I. OcHoBbl 6uoxumuu Jlenunmpkepa : B 3 T. : nep. ¢ adrmL: T. 1. OcHOBBI
6uoxumun. Crpoenue u katanus / J{. Henscon, M. Koke. — M. : BUHOM. JlaGopatopus 3HaHUi,
2011. — 694 c.

— OcnoBbl 6noxumun. Ctpoenue u katanus / JI. Henbcon, M. Kokc. - Mocksa: BUHOM.
Jlaboparopus 3Hanwmii, 2012. — 694 c.

— IlpuHiunel ¥ MeToabl OMOXUMHM M MOJIEKYJISApHOM Ouosoruu / [OD. DiTkeH, A. P.
beitnoyn, k. @aiidd u np.] ; pen.: K. Yuncon u Ix. Yokep ; nep. ¢ aura. T. [1. MoconoBoit u
E. 1O. bo3enek-Peretnsik , mox pea. A. B. Jlepamosa, B. M. Tumkosa. Mocksa : BUHOM.
Jlaboparopus 3Hanwmii, 2012. — 848 c.

0) ITOTIOTHUTEIbHAS JTUTEPATYpa:

— Poiit A. Ummynonorus / A. Poiit, [Ix. bpocrodd, 1. Meiin; IlepeBoa ¢ anrn. B. 1.
Kannapopa u ap. - M. : Mup, 2000. - 581, [1] c.

— Monekynsipaas 6uonorus. Ctpykrypa u QyHKIUH OelKOB [DeKTpOHHBINH pecypc] :
yueoHuk / CrenanoB B.M. - 3-¢ u3n. - M. : M3marenbcTtBO MOCKOBCKOTO TOCYIapCTBEHHOTO
yauBepcureta, 2005. - (Knaccuueckuit yHMBepCUTETCKUIN Y4eOHHK )

— Hanoctpyktypsl B Ouomenuuune / [ArpaBan Amut, berarepu ['ypy B., Bimskbopn
Yuneam X. u gp.] ; nog pea. K. E. T'oncansec [u np.] ; nep. ¢ aurn. C. A. bycesa [u ap.]. -
MockBa : BMHOM. Jlabopatopust 3Hanmii, 2017. - 519 c., [8] a. uB. wi: wr., Tabm - (
Hanorexnonoruu )


https://www.tsu.ru/sveden/education/eduop/
https://www.tsu.ru/sveden/education/eduop/
https://moodle.tsu.ru/course/view.php?id=22155

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMLIEH3MOHHOE U CBOOOHO PacpOCTpaHAEMOe IPOrpaMMHOE 0OecTieueHHeE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKiIroYaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOIMYHO JOCTyIHBIE 00saunble TexHonoruu (Google Docs, SInnekc auck u T.1.).

0) nH(hOPMAaIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DnekTpoHHBIN KaTanor Hayunoit 6ubnuorexku TI'Y —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DnektpoHHas oubnuoteka (permozutopuii) TI'Y —
http://vital.lib.tsu.ru/vital/access/manager/Index

— DBC Jlans — http://e.lanbook.com/

— ObpasoBatenbHas mwardopma KOpaiit — https://urait.ru/

— UsnparenscTBo Oxford University Press — http://www.oxfordjournals.org/en/

— Xypnan Science — http://www.sciencemag.org/

B) nmpoeccuoHanbHbIe 0a3bl JAHHBIX:

— Hayunas snexkrponnas oudmmoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp?
— baza nannbix SpringerLink — http://link.springer.com/

— basza nannbix ScienceDirect — http://www.sciencedirect.com/

14. MaTtepua/jibHO-TeXHUYECKOe o0ecrieyeHue

AynuTtopuu AJ1s IpOBeIeHHs 3aHATUH JIEKIIMOHHOIO THIIA.

Aymutopun Ui TPOBENEHHS 3aHSATUH CEMHUHAPCKOTO THWIIA, WHIAWBUAYAJIbHBIX U
IPYNIIOBBIX KOHCYJIbTALUH, TEKYILEr0 KOHTPOJIS U POMEXYTOYHOMN aTTeCTalluy.

[TomenieHust U1 CaMOCTOSITENIFHONW pabOTHI, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHHKOU U
JOCTYIIOM K ceTu VHTepHeT, B 3JIEKTPOHHYI0 HH(OPMAMOHHO-00pa30BaTEIbHYIO Cpely U K
WH(POPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aymutopun Ul TPOBENEHUS 3aHATHH  JIGKIIMOHHOIO M CEMHHApCKOro TuMa
WH/IMBUIYAIbHBIX W TPYIOBBIX KOHCYJBTALMH, TEKYIIErO0 KOHTPOJS W TPOMEKYTOUHOU
aTTeCTalluy B CMEUIEHHOM (hopMmaTe («AKTPY»).

15. Undopmauus o paspadorunkax

JlapuonoBa HWpuna BanepreBHa, K.M.H., c.H.c. Jabopatopun «TpaHCAAHMOHHON
KJIETOYHOU U MoJieKyIsspHOi Onomenuuus»y XO TI'Y.
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