


1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

Iesbr0 0CBOEHMSI JUCLUIUIMHEI ABIsieTCs (OPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLINH:

I1IK-1. CnocobeH miaHupoBaTh pabOTy M BHIOMpPATh aJCKBAaTHBIE METObI PELICHUS
HAY4YHO-HUCCIIEJOBATEIbCKUX W/WIM IPOU3BOJACTBEHHBIX 3a/lad B BbIOPAHHOM 00JIACTH XUMHH,
XUMHUUYECKON TEXHOJIOTUU MIIM CMEXHBIX C XMMHUEHN HayKax.

I1K-3. CniocobeH K perieHuto npodeccuoHanbHbIX IPOU3BOJICTBEHHBIX 3a/1a4.

Pe3ynbraramMy 0CBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEAYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETCHIINH:

NIIK-1.1. Pa3pabarbiBaeT CTpaTerui0 HAy4YHbIX MCCIEJOBAHUMN, COCTABIAET OOIINI TUIaH
U JIeTaJbHbIC IUIAHBI OTACIBHBIX CTaJuN

NIIK-1.2. Beibupaer s5KCEpUMEHTAIbHBIE H PACUETHO-TEOPETUUECKHUE METOIBI PELICHHUS
IIOCTABJICHHOW 3aJjaui, UCIOJIb3Ysl JOCTHIKEHUS COBPEMEHHON XUMUYECKOW HAYKH, U UCXOIS U3
UMEIOIUXCS, MaTePUATbHBIX, HH(POPMAIIMOHHBIX U BPEMEHHBIX PECYPCOB

NIIK-1.3. Hcnonp3dyeT coBpeMeHHOE (U3UKO-XMMHYECKOe OO0OpyIOoBaHUE IS
MOJIyYEeHHUsI ¥ UHTEPIPETALNHU TOCTOBEPHBIX PE3YJIbTAaTOB MCCIEIOBAHUS B BEIOPaHHOM 001acTi
XUMHUHM, XHMHYECKOM TEXHOJIOTMM WJIM CMEXHBIX C XUMHEH HayKaX, [pUMEHsA
B3aMMO/IOTIOJIHSIOIINE METO/IbI UCCIIEIOBAHMUS.

WIIK-3.1. Amnanu3upyeT MMEIOLIMECSs HOpPMAaTUBHbIE JIOKYMEHTBI II0 CHCTEMam
CTaHJapTU3alUU, pPa3pabOTKM U MPOU3BOACTBY XUMHYECKOH MPOAYKLUHMHM M Ipeljiaraet
TEXHUYECKHE CPEICTBA JIs PELECHUS TIOCTABICHHBIX 3a/1a4

NIIK-3.2. IIpou3BOIUT OIEHKY MPUMEHUMOCTH CTAaHAAPTHBIX W/HIN TPEAJIOKECHHBIX B
pesynabrare HHP TexHomormueckux pemieHud Ha HOPUMEHHMMOCTb C YYeTOM CHeUu(UKU
M3Y4aeMbIX [IPOLIECCOB

2. 3aga4uy 0CBOCHHS JUCIHUILINHDI

— CdopMupoBarh TEOPETHUSCKHE TMPEICTABICHUS W  NPAKTHYCCKUE  HABBIKH
MCIIOJIb30BaHUs KIIETOYHBIX M MMMYHOJIOTHYECKIX METOJIOB, HCIIOIb3yEeMbIX B OMOMEIUIINHCKUX
HCCIIETOBAHUSX

— CdopmupoBaTh HaydyHOE MHPOBO33PEHHE U  KOMIIETEHIMH, TO3BOJSIONIHIE
UIEHTU(UIIMPOBATh HOBBIE MAapKephl JJHATHOCTUKH MW MUIIEHU JUIsI TEePareBTUYECKOTO
BO3/ICHCTBUS MPU OHKOJIOTHYECKHX, CEPACUHO-COCYTUCTHIX M META0OINYECKHUX 3a00JICBAaHUSX.

3. MecTo AUCHHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl
JlucuumiauHa OTHOCHTCS K dYacTh 00pa3oBaTeNbHON MporpaMMmel, Qopmupyemoin
YY4aCTHHUKaMU 00pa30BaTEIbHBIX OTHOLIEHUH, TIPEeAIaracTcsi 00 yJaronrumMcst Ha BEIOOD.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIUM MO JUCHHUILINHE

Bropoii cemectp, 3auer

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUS THCHMILIMHBI

Jljig ycTienHoro OCBOCHUS JUCHUILIUHBI TPeOyIOTCSl KOMIIETEHIIMH, chopMHUpOBaHHBIE B
XO0/JIe OCBOEHHS 00pa30BaTeIbHBIX IPOTrpaMM HPEAIECTBYIOIETO YPOBHS 00pa3oBaHusl.

JUis  yCcHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOyloTCcs pe3ysibTaThl OO0y4YeHHs IO
CIEAYIOIMM JUCHUIUIMHAM: «OCHOBBI KJIETOYHOW OHMOJOTMM M JMAarHOCTUKU KJIETOYHBIX
cucteM» u «BBeseHne B METUITMHCKYIO OMOJIOTHUYECKYIO XUMUIOY.

6. SI3bIK peanuzanuun

Pyccknit



7. O0beM TUCHUIIIHHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-nexun; 12 4.

-cemuHap: 20 4.

O0BeM caMOoCTOSTENBHON pabOTHI CTYIEHTA ONPEAEIICH yYeOHBIM IUTAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. UMMyHOXUMHYECKHE METOABI OKPALIMBAHUS TKAHEH

BBenenue B MMMYHOTHCTOXMMHIO, WUMMYHO(IFOOPECICHIINIO, TPHHIMI PEaKIuu
AHTUTCH-aHTHUTENO, MPUMEHEHHE METOAOB IS JUMArHOCTHKU W TIOWCKa OHOMapKepoB IpHU
OHKOJIOTHYECKUX M CePJIeIYHO-COCYAUCTHIX 3a0oeBanuii. [locranoBka UI'X, ND.

Tema 2. UMMyHOMEpMEHTHBIN aHATN3
Buapl, npuHOMn MeTona, MNPUMEHEHHWE B KIMHAYECKOM W HAy4YHOM IIPAKTHKE.
IToctanoBka NDA.

Tema 3. IIporounas uurodryopumeTpus

[IpyHuun oxpammBaHus Uil NPOTOYHOM LIUTOMETPUM U KJIETOYHOM COPTHPOBKH,
ONMCAHHUE YCTPOMCTBA NMPOTOYHOIO LIUTOMETPA, KIETOYHOIO COPTEPA, MPUHLMII I€HTUPOBAHUS,
oOnactb npumeHeHus. [locTaHoBKa oKpalnBaHus JUIsl IPOTOYHOTO IIUTOMETPA.

Tema 4. Breigenenue MOHOIIUTOB
[Tpuniun marHuTHOM copTUPOBKU CD14-1O3UTUBHOM CEJNEKIMH C HCIOJIb30BAHUEM
MarHUTHBIX MUKPOOUTCOB. BhiieieHre MOHOIIMTOB B JIAOOPAaTOPHH.

Tema 5. CnextpodoTomerpus
[TpuHIMn metozaa, mpruOOPHI, IPUMEHEHHE IS aHAIM3a SKCIIEPUMEHTAIBHBIX 00pa3oB.

Tema 6. Mukpockonust
[IpuHnun meTona CBETOBOW MHKPOCKOMHHU M KOH(OKAIHHOW JIa3epHOM CKaHUPYIOIICH
MUKpOCKONHHU. [ [puMEeHEeHNsT MUKPOCKOIINYECKUX METOI0B JJIS IIOJyUEHUS PE3YIIbTaTOB.

Tema 7. Ipyrue Metosbl U3y4eHus O€IKOB

Tema 8. AHanu3 JaHHBIX B OMOMETUITMHCKUX HCCIIETOBAHUSIX
[Tpunnumne! Benenust 6a3 TaHHBIX, 00PAOOTKH MOJYYCHHBIX PE3YyIbTaTOB, (HOPMUPOBAHUE
OTYETOB M0 MOJIYYEHHBIM PE3yJbTaTaM.

9. Tekyumii KOHTPOJIb MO TUCHUTLTHHE

Texymumii KOHTPOJIb MO TUCHMILUIMHE POBOAUTCS B (popMaTe KOJUIOKBUYMOB C pa3fayeit
BOIPOCOB MO MPOHIEHHOW TeMe U pUuKcupyercst B hopmMe KOHTPOJIBbHOM TOUKU HE MEHEE OJTHOTO
pasa B ceMecTp

10. Mops10k MpoOBeeHUsI U KPUTEPUH OLeHUBAHUS MPOMEKYTOYHOM aTTeCTALUH

3auer IMPOBOAUTCA B MMMChbMEHHOM (I)OPMC o Owneram. buer COACPIKUT TCOPCTUYUCCKUC
BOIIPOCHI MO KAXJIOMY METOOY, KOTOPLIC OBLIM OCBOEHEI B mponecce M3ydCeHus AUCHUITIINHBI.
HpOIIOJ'DKI/ITCJ'IBHOCTB 3a4ycTa 1,5 gaca. CTy,[[eHTBI, OTBCTUBIINEC Ha BCC BOIPOCHI, IMOJIYy4YarOT
3a4cCT.



11. YyeOHO-MeTOOAMYECKOE 00ecIIeUeHHue

a) DNEKTPOHHBI YYEOHBIH KypC MO JUCHHMIUIMHE B JJICKTPOHHOM YHHUBEPCUTETE
«Moodle - https://moodle.tsu.ru/course/view.php?id=30888

6) [1nan ceMuHapCKUX 3aHATUN MO TUCIUIINHE.

Ha CCMUHAPCKUX 3aHATUAX CTYACHTBI CAMOCTOATCIIBHO IMOATOTABJIMBANOT AOKJIAABI I10
UCCIICIOBAHMSIM, B KOTOPBIX MPUMEHSIOTCS H3y4daemble MeTonabl. KoHTponb ycBOeHHS
uH(pOpMaILUK MPOBOIUTCS B (popMare KOJUIOKBUYMOB C pa3Jadeil BOMPOCOB IO MPOUIECHHOU
TeMe.

B) MeTtoanueckue yKkazaHus 10 OpraHU3alMy CaMOCTOSTENIbHOW PabOThI CTY/IEHTOB.

CamocrositenbHas pabota oOecrednBaeTcss TEOPETUYECKUMH 3HAHHMAMH, aHAIH30M
HAYYHOH M y4eOHO-METOIMYECKOl JuTeparypbl, uMeromencs B HaydHoi Oubmmorexke TI'Y u
CIIeUATN3UPOBAHHBIX BeO-pECypCOB.

12. Ilepeuyens y4eOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHAs JUTepaTypa:

— Poiitr A. Ummynonorus / A. Poiit, [Ix. bpocrodd, . Metin; IlepeBon ¢ anrn. B. .
Kangpopa u np. - M. : Mup, 2000. - 581,[1] c.: ui.

— Monekynsipaast 6uosorus. CTpykrypa U (QyHKIMH OCIKOB [DJIEKTPOHHBIA pecypc]:
yuebHuk / CrenanoB B.M. - 3-e uzn. - M. : M3narenbctBo MOCKOBCKOTO TOCYIapCTBEHHOTO
YHHUBEpPCUTETA, 2005. - (Knaccuueckuit YHUBEPCUTETCKUI Y4EOHHUK). -
http://www.studentlibrary.ru/book/ISBN5211049713.html

— IIpuHIMIIBI 1 METOJBI OMOXMMUHU M MOJIEKYIspHOU Omonorun/ non pen. K. Yuicona,
H.Yonkepa. — M.: BUHOM. Jlabopatopus 3uanwuii, 2015. — 232 c.

— NmmyHnomnorus : yae6uuk/ P.M. Xautos. — M.: TDOTAP-Menua 2018. — 489 c.

0) JOTOJIHUTEIbHAS TUTEPATypa:

— Hidetoshi Mori and Robert D. Cardiff. Methods of Immunohistochemistry and
Immunofluorescence: Converting Invisible to Visible // The Tumor Microenvironment Methods
and Protocols - Springer - 2016, p.1-13

— Goetz C, Hammerbeck C, Bonnevier J. Flow Cytometry Basics for the Non-Expert //
Techniques in Life Science and Biomedicine for the Non-Expert book series - Springer
International Publishing — 2018 — 219 p.

— Liu J, Liu C, He W. Fluorophores and their applications as molecular probes in living
cells // Curr. Org. Chem. — 2013 — 17(6): 564-579.

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: maker mporpamm. Bkiouaer mpHIOKeHHUS:
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);

— yOJIMYHO JOCTYIHBIE oOnavyabie TexHosnoruu (Google Docs, SIaaexc auck u T.11.).

— nHTepHeT-0pay3epsl (Google Chrome, Mozilla Firefox)

— porpaMmbl, obecrnieunBatonue mpocMotp menua (daitmoB (Windows Media Player;

cpenctBo nmpocMoTpa dotorpaduit Windows)

— CytExpert Acquisition and Analysis Software, ver. 2.3 (Beckman Coulter, Inc.)

— Statistica 8.0

— ZEN 2 blue edition

— ZEN black software

— Magellan (software for Tecan Infinite)

— GraphPad Prism 9 Statistics Guide.


https://moodle.tsu.ru/course/view.php?id=30888

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DIEeKTPOHHBIN KaTajor Hayunoii OuOIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OubIMoTeKa (periozuTopuin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— ObpazoBatenbHas mwardopma FOpaii — https://urait.ru/
— UsnparenscTBo Oxford University Press — http://www.oxfordjournals.org/en/
— XKypmuan Science — http://www.sciencemag.org/

B) nnpodeccuoHanbHbIe 0a3bl JAHHBIX:

— Hayunas snextponnas oubianoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp?

— baza mannbix SpringerLink — http://link.springer.com/

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

— baza TAHHBIX o MEIUITMHCKON JTuTEepaType PubMed —
https://pubmed.ncbi.nlm.nih.gov/

14. MaTtepua/jibHO-TEXHUYECKOE o0ecreyeHue

AymuTtopuu AJs IPOBeISHHs 3aHATUH JIEKIIMOHHOIO THIIA.

AymaTopun Ui TPOBENEHHs 3aHATUH CEMHUHAPCKOTO THWIA, WHAMBHUIYAIbHBIX U
IPYNIIOBBIX KOHCYJIbTALMHI, TEKYILIEr0 KOHTPOJIS U IPOMEXKYTOUHOM aTTecTalum.

[TomenieHust U1 CaMOCTOSITENILHONW pabOTHI, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHHKOU U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 MH(POPMAalMOHHO-00pa30BaTEIbHYIO Cpely U K
WH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMaM.

JlaGopaTopust ~ TpaHCIALMOHHOM  KJIETOYHOM M  MOJIEKYJIIPHOM  OMOMEIMIIMHBL,
000pyI0BaHHAs CIEAYIOIINM 000pYAOBaHUEM:

— xierounbiit coprep MoFloXPD (Becman Coulter),

— npotouHblit uTodaoopumerp Beckman Coulter,

— koH(poxanbHbIi Mukpockon 780 NLO (Carl Zeiss),

— OMOJIOTUYECKHUIT CBETOBOM MHKPOCKON C (PYyHKIIMEW THCTOCKaHepa «Axio Scope Alx»
Carl Zeiss),

— cnektpodorometp Tecan Infinite 500,

— kserouHslit ananuzarop iCelligence,

— cucreMa Buszyanuszanuu EVOS M7000

15. Uupopmanust 0 pazpadoTynukax

JlapuonoBa MHpuna BanepreBHa, KaHA.MeI.HayK, JabopaTtopusi TPaHCIALMOHHON
KJIETOYHOM U MOJIeKy sipHOM OnoMeauuuusl TT'Y, Miaaamuii HayqHbIM COTPYIHUK; 1abopaTopust
ouonornn omnyxoieBoit nporpeccun HUU onxomorun Tomckoro HUMII, mmanmmii HaydHbIN
COTPYAHHUK.
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