degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TeXHOJIOTUH

T.E. I'puropses

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIHUIIHHE: Knerounast Ononorust B pa3sBUTUN OMOMEIUIIMHCKUX TEXHOIOTUI

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: [TpuponomnogoOHbIe TEXHOIOTHH 1 OHOMUMETHYECKHI TU3aifH MaTepraioB U CUCTEM
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
kadenpa HaHO-, OMO0-, HTHPOPMAITMOHHBIX Y KOTHUTUBHBIX TEXHOJIOTUH

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHbIil 3a4eT

AynuropHbIx 4acoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: A.A. IlanTenees

[Iporpamma obcyxieHa Ha 3acefjanuy Kadeapsl HaHO-, OMO-, THPOPMAITMOHHBIX ¥ KOTHUTHBHBIX TEXHOIOTHN
18.03.2022



AHHOTANMA

B Teuenue nocnenHuX ABYX JCCATUIETHH B MUPOBOW OHOMEIUIIMHE BEETCS aKTUBHAS pa3padOTKa METOJI0B
MOJTHOTO BOCCTAHOBJICHHS KaK CTPYKTYpbl, Tak M (YHKUUH NOpPaKEHHBIX OpPraHoB. JTa NEesTEIbHOCTh
OCYIIECTBIISIETCSl B paMKax HOBOT'O HANpPaBJICHUS MEIUKO-OMOIOTHYECKUX HCCIEIOBAaHUN — pereHepaTuBHOM
MeauiuHbl. K coxaneHnro, raBHas LEfb 3TUX HCCIECAOBAHUN - BO3MO)KHOCTb YNPABJIATh pEreHepaTHBHBIMU
IIpoleccaMM B TKaHsIX 4eJIOBEKa — IIOKa He NOCTUrHyTa. OIHUM U3 NEPCHEKTHBHBIX IOIXOJI0B K PELICHUIO
3TOM MpoONeMBbl SIBISICTCSl BHEAPEHHE B MPAKTHKY pa3paOOTKH HOBBIX OMOMEAMLIMHCKUX TEXHOJIOTHUH
COBPEMEHHBIX JIOCTHKCHUH KIETOYHOW M MOJIEKYISIpHOU Ouonoruu. B mpemmaraeMom Kypce JeKiuid OymyT

JaHbI

TCOPCTUYCCKUC W TMPAKTUYCCKUC NPCACTABICHUA O BO3MOXHOCTHU HCIIOJIbB30BaHUA ILOCTI/I)KGHI/Iﬁ

KJIETOYHOM M MOJEKYIIpHOHl Ouomormu B pa3pabOTKE HOBBIX TEXHOJIOTMYECKHUX IOAXOJOB B IPAKTHKE
COBPEMEHHOIN MEUIIUHBL.

1. leau u 3apa4u

eap AUCUMNIMHBI

- (opMHpOBaHHE Yy CTYJICHTOB YETKOTO NPEACTAaBICHUS O KOMIUIEKCE 3ajad, CTOSIIUX Iepen
COBPEMEHHOH OHMOMEOUIMHOM, M O TOM, KakKyl pOJIb IOCICOHHE AOCTIKEHHS KICTOYHOH U
MOJIEKYJISIPHOIM OMOJIOTUHM MOTYT CHITpaTh B JaJIbHEHIIIEM Pa3BUTHH OMOMEIUIIMHCKUX TEXHOIOTHA;

- TIOJy4eHHEe CTyAE€HTaMu 0a30BbIX 3HAHUH O CYLIECTBYIOIIMX METOAAaX KyJIbTUBHUPOBAHUS PA3TUYHBIX
THIIOB KJIETOK, & TaKXe TKAHEBBIX JKBHBAJICHTOB Ha MX OCHOBE, O METOAaX KOHTPOJS OCHOBHBIX
KJIETOYHBIX (DyHKIHH, B TOM YHCJE, TOCPEACTBOM M3MEHEHHUS TeHOMAa KJIETOK WM BO3ACHCTBHS Ha
MIPOLIECC IKCIPECCUU OTAEIBHBIX T€HOB;

- TIOJY4YEHHUE CTYAEHTaMH IPEACTaBICHUA O BO3MOKHOCTH HCIONb30BAHMS KIETOUHBIX TEXHOJIOTHI B
Tepanmuu Ppa3IM4YHbIX 3a00JeBaHUIl YeloBeKa, B CO3JaHMU JIAOOPATOPHBIX MoOjeNed Ul
(yHIaMEHTANbHBIX HCCIIEIOBAaHUIM, a TakkKe Uil TeCTUPOBAaHUS A(PQPEKTHBHOCTH U 0E30MAaCHOCTH
HOBBIX JIEKAPCTBEHHBIX IIPENAapaTOB ¥ KOCMETUYECKUX CPEACTB.

3agauu AU CHUILIHHBI

- JIaTh MPEJCTABICHHE O COBPEMEHHBIX IOCTH)KCHHUSX KJICTOYHON U MOJICKYJISIPHOW OMOJIOTHH;

- JlaTh MpPEACTABICHHE O CIEKTPe OMOTEXHOJIOTMYECKHUX IOIXOI0B, MCIOIb3YEMbIX B COBPEMEHHOM
OMOMeIULINHE;

- TIOKa3aTh BO3MOXKHOCTH NMPUMEHCHUS KJICTOYHBIX M MOJICKYJISPHBIX METOJIOB B TEpaniy 3a00JICBaHUIA
YeJI0BeKa U B pa3pab0TKe HOBBIX JICKAPCTBCHHBIX MTPEapaToB.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Koz u HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHHSI KOMIIETEHIIUN
OIIK-5 CriocoOeH 1 ToTOB K MOBBIIICHUIO OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJbIM
KBaJTU(UKAIMH, TPOPECCHOHAILHOMY POCTY U |KOJUIGKTUBOM B cdepe cBoell  mpodecCHOHAIbHOU
PYKOBOZICTBY KOJUIEKTHBOM B cepe cBoei JeSITeIbHOCTU
IPO(ECCHOHAIBHON JESTEIBHOCTH, TONCPaHTHO |OTIK-5.3 CTpemMuTcs K TMONy4EHHIO HOBBIX 3HAHUIA,
BOCIIpUHUMAs COLIUAJIBHBIC, STHUYCCKHC, HpO(i)eCCI/IOHaHBHOMy U JIMYHOCTHOMY POCTY

KOH(I)GCCI/IOHS.J'IBHBIC " KYJIBTYPHBIC pa3JINYUs

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC

ITIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIENOBAHUS CaMOCTOSTEIBHO WIM B COCTaB€ HAy4YHOIO
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOro KOJUJICKTHBA

KOJUICKTHBA OPTaHU30BBIBaTh U MPOBOJAUTH [MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4HbIE UCCIIEIOBAHKS U UX alPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTsl nOoCPEACTBOM

MyOIMKAIlMK HayYHbBIX CTaTel M yyacTusl B KOH(EPEeHINAX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:



- OCHOBBI KJICTOYHOH (DM3HOJIIOTHM M MEXaHHW3Mbl MOJEKYJSPHOTO KOHTPOJS OCHOBHBIX KIJICTOYHBIX
¢byHkuuii: nponudepanun, AU PepeHIMPOBKH, MUTPALIMH, allONTO3a;
- OCHOBBI OMOJIOTMH CTBOJIOBBIX KJIETOK (BKJIFOUYast SMOPHOHATIBHBIE U COMATHYECKHE), UX BBIACICHUS U
paboThI C HUMU;
- OCHOBHbIC NPUHIMIBI BBIAEICHUS IMEPBUYHBIX KICTOK PA3JIMYHBIX THUIIOB U3 OPTaHOB M TKaHEH
YeJI0BeKa, a TAKXKE MPUHILIMIIBI UX KYJBTUBUPOBAHMUS,
- OCHOBHbIE IPUHIIMITBI TIOJTyYSHHSI TEHHO-MOAM(DUIIMPOBAHHBIX KJIETOK M KIIOHUPOBAHMUS,;
- TEPCHEKTUBBI MPUMEHEHUS KJIETOUHBIX W TCHHBIX TEXHOJIOTHI B Pa3iMYHBIX OOJIACTIX MEOULIMHBL,
BKJIIOYasl PEreHepaTUBHYI0 MEAMIMHY, TPAHCIUIAHTOJOTHIO, PENPOAYKTHBHYIO MEIULUHY, T'€HHYIO
TEpaIuIo;
- OCHOBHBIC IPUHIMIIBI TKAaHEBOW WH)KCHEPUU M CYLIECTBYIOIIME IOIXOAbI K PELICHHIO Ipodiem
CO3JIaHMsI HCKYCCTBEHHBIX aHAJIOIOB OPraHOB U TKaHEH YeIoBeKa.

YMETh!

- BBIJIEJISITh KJIETKH U3 TKaHeH 4elnoBeKa U KUBOTHBIX;
- OCYIIECTBISATh OCHOBHBbIE MAaHUIYISUMA C KIECTKAMH, KYyJIBTUBUPOBATh KIETKH HECKOJbKUX
Pa3TUYHBIX TUIIOB;
- paboTaTh CO CBETOBHIMA MHUKPOCKOIIaMU (BKITFOUYAsi HHBEPTUPOBAHHBEIE);
- BeIEeTIATh HyKienHoBbie KocoThl (JJHK u PHK) u3 xierok u TkaHei yenoBeka U )KUBOTHBIX;
- TOTOBUTH MPENAPaThI JJIsl THCTOJIOTUIECKOTO M IMMYHO(ITYOPECIIEHTHOTO aHAIH3a;
- paboTath ¢ IUTEPaTypPOH MO Pa3TUYHBIM HAPABICHUSM OMOMEIUIINHBIL.
BIIA/IETh:

- TEXHUKOW KYITETUBUPOBAHMUS KIJIETOK M TKaHEH UelloBeKa U JTa0OPaTOPHBIX MBIIIEH;

- METOJaMHM CBETOBOH M (PIyOpEeCLEHTHOM MHKPOCKONHMS, BKJIIOYAass OCHOBHBIE THCTOJIOTMYECKHE
METO/IbI;

- MeTogamMH oueHKH ypoBHs 3kcrpeccur reHoB (I1LIP) u ypoBHs GenkoB (MMMYHOQITyOpecUEHIHs |
BECTEpH OJI0T) B KJIETKAX U TKAHAX YeJIOBEKa.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AUCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
1 Beenenue. 5 10
) [Tpunnune! BE/ICHUS KYJIBTYp 5 10
9YKapHUOTHYECKHUX KIIETOK.
3 MeTozpl OIIEHKH KJIETOYHOTO (peHOTHIA. 5 10
4 ['eneTnueckre MaHUITYISIIMN C KIETKaMU 5 10
B KyJbTYpE.
5 KprokoHcepBarus KJIeTok U TKaHEH. 3 5
6 TkaneBasi HHKXEHEPUSL. 3 5
7 EKO. 2 5
8 KrneTtouHsle U reHHbIE TEXHOJIOTHH. 2 5
Hroro wacos 30 60
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)



1. Benenue.

Beomnas: «Kierounble MoAXoabl B OMOMEIUITUHCKUX TEXHOJOTHUSIX — HCTOPHS M TEPCIICKTHBBI
HCIIOIb30BaHUSI B CBETE€ COBPEMEHHBIX COLIMAIBHBIX U TEXHOJIOTUYECKUX BBI30BOBY.

2. IlpuHIMIBI BEAEHUS KYIBTYP DYKApHOTHYECKHUX KIIETOK.

OCHOBHBIEC TIPUHIIUTIBI BEACHUS KYJIBTYP 3YKapUOTHYECKHX KIIETOK: MOHOCIION, c(hepouIbl, TKaeBbIe
9KBUBAJICHTHI, organ on a chip.

3. MeToipl OLIEHKH KJIETOYHOTO (peHoTHUIa.

MeTonpl OLEHKH KIETOYHOTO (QeHoTHna W MeToasl aHaiM3a SKCIPECCHH TE€HOB M OCJIKOB:
Mukpockorus, [P B peanbHOM BpeMeHH, UMMYHOTUCTOXUMISI I UMMYHOQIyopeceHnus, BectepH
OTIOT.

4. I'eneTndecKue MaHUITYJISIOWUU C KIICTKaAMU B KYJIBTYPC.

leHeTnveckrie MAaHUMYISIUK C KIETKAMH B KYJIbType: TOJTYYCHHUE TPAHCTEHHBIX KJIETOYHBIX JIMHUHT
(momaBiieHWEe WM aKTWBAaNMS OTACIBHBIX TeHOB). Kionumposanme, SCNT (Somatic cell nuclear
transfer).

KneTku-npogynents! (oiaydeHrne MaTpukcoB). [ eHHas Tepamnusi.

5. KprokoHcepBalius KIeToK U TKaHEH.

KpuokoHcepBaius KIeTOK U TKaHEeH, CO3/1aHue U UCTIONB30BaHUE OAaHKOB TKaHEH M TPAHCILIAHTOB.

6. TkaHeBast HH)KEHEPHSI.

TkaneBast HH)XKeHEpHs (BO3MOKHBI OTENIbHBIE JIEKIIMH 110 PAa3HBIM BUIaM TKaHeM):
- ICKYCCTBEHHAs KOXa

- UICKyCCTBEHHBIN JbIXaTEIbHBIN IUTEINN

- HICKYCCTBEHHBIE XpsIIlieBas U KOCTHAs TKaHU

- HCKYCCTBEHHBIE MEKITO3BOHOYHBIE TUCKHU

- HICKYCCTBEHHAasl KPOBb

- UH)XKCHEPHSI HEPBHOM TKaHU

7. EKO.
EKO (skcTpakoprnopaibHOE OMJIOA0TBOPEHUE) — KIIMHUYECKast SMOPHOIOTHSI.
8. KneTounsle 1 reHHbIE TEXHOJIOTHH.

Knerounsle Mofienu U1 TECTUPOBAHUS TOKCHYHOCTH M 3((EKTUBHOCTH JIEKAPCTB M KOCMETHYECKUX
cpeact (EBpo-crannapter). Kiterounble v reHHBIE TEXHOJIOTHHU B JICYEHUH paka.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. Monexynspaas 6uonorus kinetku [Tekcer] : B 3 . = Molecular Biology of the Cell : [y4e6. mocobue
st By3oB] / b. Anbeprc [u ap.] .— 2-e uzz., nepepab. u gon. — M. : Mup, 1994 .— T. 1 / nep. ¢ anrn.
T. H. Brnacuk [u ap.] ; mox pen. I. [1. I'eopruesa, FO. C. Uenrora. - 1994. - 517 c.

2. Monekynspras ouonorus [Teker] : yueonuk 1yis By3oB / A. C. Konuues, I. A. CeBacTbsiHOBa .— 4-¢
u3J., nepepad. u gon. — M. : Akagemus, 2012 .— 400 c.

3. Bronorust CTBOJIOBBIX KJIETOK U KJIETOUHbIE TexHOomoruu [Teker] : B 2 T. : y4eOHHK ISl CTY/ICHTOB
Mes. By3oB / mon pea. M. A. TlansieBa .— M. : Meaununa : [lluko, 2009 .— (YueOHas nureparypa
JUTSL CTyZICHTOB MEIMIIMHCKUX By30B) .— .— T. 2. - 2009. - 456 c.

4. ITpuHIUTIBL ¥ METOABI OMOXUMHH U MOJeKysipHOU Ouonoruu [ Texct] = Principles and Technigues of
Biochemistry and Molecular Biology : [yueOHO€ ocobue aiist crya. By3oB] / pen. K. Yuncon. Ix.
Yonxkep ; iep. ¢ aur. T. I1. Moconosoii, E. 0. boszenek-Pemernsk nox pexa. A. B. Jlesamosa, B. U.
TumkoBa .— M. : bunom. JlaGoparopust 3Hanuit, 2013 .— 848 c.

®onn muteparypbl Kadenpbl

5. brikoB B.JI. YactHag ructoiorus ueiaoBeka. 1999 rox - 301 ¢

6. Bonosa T.I'., umarnxkas E.1., Muponos I1.B. Marepuans! 111 MeIUITMHBI, KJIETOYHON 1 TKAaHEBOU
nHxenepuu, 2009.

7. ManyxoB U.B., Konomnera M.H., Exumog JI., baxxenos C. Yue6HOe ocobue K MpakTUIeCKIM
3aHSTUAM MO0 TeHETUYECKON uHxeHepun. 2014.

8. Ilunaes I'.I1., borganosa M.C. Metons! KynsTuBHpoBanus kietok. 2008.

9. Ilunaes I'I1., bornanosa M.C., KoibsuoBa A.M. KiieTouHble TEXHOJIOTHH IJIs1 peTreHEPaTUBHON
meaunuusl. 2011.

JomnonHurensHas aureparypa
®onp auTeparypsl Kadeaps

1. Paccen J. u Kon P. Pereneparunas meauuuna. 2013 - 50 c.

2. Kasper Cornelia, Lavrentieva Antonina, Charwat Verena. Cell Culture Technology. Springer, 2018
3. Maniatis T. Molecular cloning: A laboratory manual, 1982

4. Essential Cell Biology (5th International Student Edition). bproc Anbbeprc, Anekcannep J»oHCOH,
Kapen Xonkun 2019

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://ctem.web.cmu.edu/

www.matter.org.uk/tem/
http://www.cmca.uwa.edu.au/access/training
http://www.microscopy.info/Microscopy/Guide
database.iem.ac.ru/mincryst/descript.htm
www.crystallography.net

http://lib.mipt.ru— snexrponnas oubnmoreka dusrexa.
http://www.Sci-lib.com — bonbiias HaydHas OMOIHOTEKA.

e AN O M

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekunoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
npe3eHTanuil. B mpouecce camocTosTenbHOM paboThl 00YYarOMIMXCsl BO3MOXKHO HCIIOJIB30BAHUE TAKUX
mporpaMMHBIX cpeAcTB kak Mathcad, Mathlab ns pemenus puznyeckux 3agay 1 MOJEIUPOBAHUS
M3y4aeMBbIX IIPOIIECCOB Ha KOMIIBIOTEPE.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



JIns  yCHemHOro OCBOGHHS Kypca, IOMHMO THOCEIIEHHs JIeKIHH, OT CTYyAeHTOB  Tpelyercs
camocrosTeNnbHas pabora B 00beMe HE MEHEE YeM T€ Yachl, KOTOPbIE YKa3aHbl Ui KaKAOTrO paszerna
IporpamMmsl. B 0CHOBHOM, 3TO BpeMsl OTBOAUTCS Ha CaMOCTOSITEIbHOE IOBTOPEHUE MaTepuaa JIEKLUH,
YTEHUS PEKOMEHIOBAHHOM JIMTEPaTypbl U MOATOTOBKY K MPOMEXYTOUYHBIM TECTUPOBAHHSIM, KOTODPBIE
IIPOBOJATCS JIsl TEKYLIETO KOHTPOJISL 332 YyCBOGHMEM MaTepuaia. Beero mpearnosaraercsi IpoBeCTH 3a
CEMECTP OJHY IMPOMEXYTOUHYIO KOHTPOJIbHYIO, & TAKXKe Psil IPOBEPOUHBIX paboT. CTyIeHTHI, YCIEIIHO
npomeqmue  JaHHyl0  (GopMy  IPOMEXKYTOYHOIO  KOHTpPOJS,  JOMYyCKAlTca K  craade
TuQepeHIMPOBAHHOTO 3a4eTa 110 AUCLUILTHHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: [TpuponomnogoOHbIe TEXHOIOTHH 1 OMOMUMETHYECKHUI TN3aifH MaTepraioB U CUCTEM
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuarosa
kagenpa HaHO, OMO, NH(HOPMAIIMOHHBIX U KOTHUTHBHBIX TEXHOJOTHIA

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

Pa3zpatGoTunk: A.A. [TanTeneen



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3IHUINS

OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJbIM
KOJUIGKTUBOM B  cdepe cBoel  mpodeccruoHaTbHON
JEATEIIbHOCTH

OIIK-5.3 CrpeMurcss K TOIXYYECHUIO HOBBIX 3HAHHM,

poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE uieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HMCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKalUK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC M3YUCHUS AUCHHUILIUHBI «Knetounass Guonorus B pasBUTUHA 6I/IOMC,I[I/II_II/IHCKI/IX TEXHOIOT U

00yJaronuiics JOKeH:

3HATb:

- OCHOBBI KJICTOYHOH (DM3HOJIIOTHM W MEXaHHW3Mbl MOJIEKYJSPHOTO KOHTPOJS OCHOBHBIX KIJIETOYHBIX
¢byHkuuii: nponudepanun, AU PepeHIMPOBKH, MUTPALIMH, allONTO3a;
- OCHOBBI OMOJIOTHH CTBOJIOBBIX KJIETOK (BKJIFOUYast SMOPHOHAIBHBIE U COMATHYECKHE), UX BBIACICHUS U

paboThI C HUMU;

- OCHOBHBIC NPHUHOUIIBI BBIACJICHUSA INEPBUYHBIX KIIETOK PA3JIMYHBIX THUIIOB M3 OpPTraHOB U TKaHEeH
YCJIOBCKA, a TAKIKC NPUHIUIIBI UX KYJIbTUBUPOBAHUS
- OCHOBHBIC ITPUHIUIIBI IIOJTYYCHU A FCHHO-MOZ[I/I(i)I/II_II/IpOBaHHBIX KJIETOK 1 KJIOHUPOBAHUA,

- TEPCHEKTUBBI IPUMEHEHUS KJICTOUHBIX W TCHHBIX TEXHOJIOTHI B pa3iMYHBIX OOJIACTIX MEAULIMHBL,
BKJIIOYAsl PEreHEPATUBHYIO MEIULMHY, TPAHCIUIAHTOJOIMIO, PENPOAYKTHUBHYIO MEIUIMHY, I'€HHYIO
Teparnuio;

- OCHOBHbIC IPUHIUIIBI TKAaHEBOW WH)KCHEPUU M CYLIECTBYIOIIME IOIXOAbI K PELICHHIO IpodieM
CO3/1aHHA NCKYCCTBEHHBIX aHAJIOTOB OPIaHOB U TKAHEH YeTIOBEKa.

yMeTh:

- BBIJIEJISITh KJIETKH U3 TKaHeH 4elnoBeKa U KUBOTHBIX;

- OCYIIECTBISATh OCHOBHBICE MAaHUIYISUMU C KICTKAMH, KYyJIBTUBUPOBATh KIETKH HECKOJbKUX
Pa3TUYHBIX TUIIOB;

- paboTaTh CO CBETOBBIMA MUKPOCKOIIAMU (BKITIOUYAsi HHBEPTUPOBAHHEIE);

- BeIETATH HyKienHoBble KocnoThl (JJHK u PHK) u3 xierok u TkaHe# yenoBeka U )KUBOTHBIX;

- TOTOBUTH MPENAPATHI JJIsl THCTOJIOTUIECKOTO M IMMYHO(ITYOPECIIEHTHOTO aHAJIH3a;

- paboTath ¢ IUTEPaTypPOH MO Pa3TUYHBIM HAPABICHUSM OMOMEIUIINHBIL.

BJIAA€Th:

- TEXHUKOW KYITBTUBUPOBAHUS KIJIETOK M TKaHEH UelloBeKa U J1a0OpaTOPHBIX MBIIIEH;

- METOJaMHM CBETOBOH M (PIyOpEeCLEHTHOM MHKPOCKONHMS, BKJIIOYAass OCHOBHBIE THCTOJIOTMYECKHE
METO/IbI;

- MeTogamH oueHKH ypoBHs 3kcrpeccun reHoB (I1LIP) u ypoBHs GenkoB (MMMYyHOQITyOpecUeHIHs 1
BECTEpH OJI0T) B KJIETKAX U TKAHAX YEJIOBEKa.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIleMy KOHTPOJII0

B nensx Tekyluero KOHTpOJIs YCIEBAEMOCTH MPENLyCMOTPEH KPaTKUH OIpOC IO TeMaM HpPEeAbLAyIIHX
3aHATHH 110 TEME MPOLLION JIEKIIUN WM B KOHLIE 3aHATHS 110 IPOMIEHHOMN TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst



1. Knerounsle noaxoasl B OMOMEIUIIMHCKUX TEXHOIOTUSX.
2. OCHOBHBIE IPUHIMIIBI BEAEHUSI KYJIBTYp 3YKapUOTHUUECKUX KIIETOK.

3. Meroapl OIEHKH KJIETOYHOTO (eHoruna u MeTonsl aHann3a SKCHPECCUH TEHOB U OENIKOB:
MUKPOCKOTIHSL.

4. TILP B peasibHOM BpEeMEHHU, IMMYHOTHCTOXUMUSI 1 IMMYyHOQuIyopecueHus, Bectepn 61oT.

5. llomydeHue TPaHCTEHHBIX KJIETOYHBIX JIMHUHK (MOAABICHHE WJIM AKTHBALHUS OTICIBbHBIX T'€HOB).
Knonuposanue, SCNT (Somatic cell nuclear transfer).

6. Knetku-npoayueHTs! (IOTyYeHUE MAaTPUKCOB).

7. T'enHas Tepanus.

8. KpuoxoHcepBalyst KJIETOK U TKaHEH, CO3JaHne 1 MCII0Ib30BaHNEe OAHKOB TKaHEW M TPAHCIUIAHTOB.
9. TxaneBas nH>xeHepHs (BOZMOXKHBI OT/AENbHBIE JIEKIIUU IO PAa3HBIM BHIaM TKaHEH):

10. EKO (3kcTpakopriopalibHOE OILIO0TBOPEHHE) — KITMHAYECKast SMOPHUOIOTHS.

11. Knerounple MoOAeNu JUIsi TECTHPOBAHUS TOKCHUYHOCTH W 3(D(EKTUBHOCTU JIEKApPCTB M|
KocMeTnueckux cpeacts (EBpo-crannaptsr).

12. KiietouHble U TeHHBIE TEXHOJIOTUH B JICUEHUH pakKa.

[Tpumeps! OuIETOB:

BunetNel
1. OcHOBHBIE TPUHITUIIBI BEACHUSI KYJIETYP 3YKapHOTHUYESCKUX KIIETOK.
2. KneTouHble ¥ r€HHBIE TEXHOJIOTUH B JICUCHUH paKa.

Buiet Neo2

1. Meroapl OLEHKH KJIETOYHOrO (eHOoTHHa M MeTonbl aHanm3a SKCIPECCHU TE€HOB M OCIKOB:
MHKPOCKOTIHSI.

2. I'ennas Tepamnusi.

Kpurepun onennBanus

Onenka "ormmuuno" (10 0OamioB) BBICTABISETCS  CTYACHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka "oramuHo" (9 OamioB) BBICTABNSETCS  CTYACHTY, TIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "oramuHo" (8 OamioB) BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOUYETAMU.

Onenka "xopomo" (7 6asioB) BHICTABIISIETCS CTYNEHTY, €CIM OH TBEPAO 3HAET MaTepual, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YECHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Onenka "xopomro" (6 0aoB) BHICTABIISIETCS CTYICHTY, €CIM OH TBEPAO 3HAET MaTepUal, TPAMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa MNPAKTHUKE, HO JIOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0anoB) BBICTABISAETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IMOJIy4YEHHbIC 3HAHUS Ha INPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3a7a4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynoenerBopurenbHO" (4 Oana) BbICTaBISETCS CTYACHTY, HOKa3aBlIeMy (parMEHTApHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIC 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.



Onenka "ynoenerBopurenbHo" (3 Oamna) BhICTABISETCS CTYIACHTY, MOKa3aBiieMy (parMEeHTapHBIMH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

Onenka "HeymnoBIeTBOpUTENbHO" (2 Oania) BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOoINbIIeH
9YacTH OCHOBHOTO COJICPXKaHWS Y4E€OHOH MpOrpaMMbl TUCHUIUIMHBI, JAOMyCKaeT rpyOble OMIMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosnerBoputedabHO" (1 Oamt) BbICTaBISETCA CTYIACHTY, KOTOPHIM HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu npoBexenun muddepeHnInpoBaHHOrO 3aueTa olOydvaromemycs npenocrapisercs 40 MUHYT Ha
noarotoBky. Ompoc oOywaromerocss no Owiery Ha auddepeHIHpPOBaHHOM 3adeTe HE JOJDKCH
HPEBBIIATH JIByX aCTPOHOMUYECKUX YacOB.

Bo Bpems mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecsi MOTYT TIOJb30BaThCs
IpOrpaMMOi TUCHIUIUTUHBI, KOHCTIEKTAMH JICKLIUH, a TaKXkKe JIF000H CIIpaBOYHOM JIUTEpaTypoi.



