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1. Ilesn ocBOCHHS AUCHHUIIIMHBI

ensto ocBoeHus aucHUIIUHBL  (Monyns) «MoJiekyiasipHasi  GU3HOJI0THA»  SIBISIIOTCA:
(bopMHUpOBaHUE Yy CTYACHTOB CHCTEMHOIO0 MOHMUMAHHS MOJIEKYJSIPHBIX MEXaHHU3MOB, JISKAIIMX B OCHOBE
(U3MOTOTUYECKUX MPOIECCOB, M HMX POJM B MOJJACP)KaHUU TOMEOCTa3a, pa3BUTHM IATOJNOTHH U
COBPEMEHHBIX METO/IaX KOPPEKIUH.

3anauu:

1. U3yunTh MONEKysIpHbIE OCHOBBI ()yHKIIMOHUPOBAHUS KJIETOK, TKAHEH U OPraHOB.

2. OcBoutb coBpeMenHbie MeTobl uccnenosanus (I1LP, CRISPR, mukpouursr).

3. Pa3BUTh HaBBIKM aHAJIN3a HAYYHBIX JTAHHBIX U UX IPIMEHEHUS B MEAULIMHE U OMOTEXHOJIOTHH.

4. PaccMOTpeTh 3THYECKHE ACTIEKThI UCII0JIb30BaHUS MOJIEKYJISIPHBIX TEXHOJIOTUH.

dopmupyemble AUCHUILUIMHONW 3HAHUS U YMEHHS TOTOBAT BBIMTYCKHHKA TAaHHOW 00pa3oBaTENbHOM
MpOrpaMMbl K BBITOJHEHHUIO OOOOIIEHHBIX TPYMOBBIX (PYHKIMH (TPydOBBIX (YHKIIHI), CBS3aHHBIX C
UCCIIEIOBAHUEM U TMPHUMEHEHWEM 3HAHMH O MOJEKYISPHBIX MEXaHW3Max, JIeKalluX B OCHOBE
(bM3HOTOTHYECKUX TTPOIIECCOB B KUBBIX OpraHU3Max.

Tabnuya 1.1
Ko v HaumeHoBaHMe Tpynosbie pyHKIHN
npogeccnoHaAILHOrO
CTaHJapTa
06.001 Hayunsrit pabotauk | [IpoBenenne (yHIaMEHTANBHBIX W MPHKIAJHBIX HUCCIEIOBAHUN B 00JIaCTH
(uccnenoBaTenn) MOJIEKYJISIPHON (PU3MOJIOTHH.

N3yueHre MOJIEKYISAPHBIX MEXaHU3MOB PETYISIMU KJIETOYHBIX MPOIECCOB,
MeTab0IM3Ma, CUTHAJIBHBIX ITyTeH U APYTHX (PU3HOIOTHUECKUX (HYHKIIHA.

Ananus u UHTCPHPETALNA JAaHHBIX, ITOJTYYCHHBIX B X0A€ SKCIICPUMEHTOB.
07.008 Cnenuamucr 1o | PazpaboTka W NpUMEHEHHE METOJOB JTUATHOCTUKH W TEpaIvH,
OMOMETUIIMHCKUM OCHOBAHHBIX Ha MOHUMAaHUH MOJIEKYJISIPHBIX ITPOIECCOB.
UCCIIEI0BAHUSM

HccnenoBanne MoneKysIsIpHBIX OCHOB 3a0oJieBaHUMM U pa3paboTka
HOBBIX ITOJIXOJIOB K UX JICUEHHUIO.

01.001 Ilegaror [IpenonaBanue MTUCHUIUINH, CBS3aHHBIX C MOJIEKYJISIPHOM Ouosorueu,
(memaroruyeckas Oomoxumuen u PU3noIOTue.

NeATeIbHOCTh B

JIOIIKOJIBHOM, Pa3paboTka yuyeOHBIX IporpaMM U MaTepHalloB.

HayaJIbHOM OOIIeM,
OCHOBHOM O00IIEM,
cpemHeM oo1IeM
00pa3oBaHUH)
(BociuTatensp,
YUUTEIb)

06.006 Cneumamuct B | YuacTue B pa3pa0OTKe HOBBIX JIEKAPCTBEHHBIX IpPENapaToB U
o0acTé OMOTEXHONOTHH | OMOTEXHOJIOTUYECKUX MPOTYKTOB.
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[IpoBenenue wuccneqoBaHuii B 00JAaCTM TeHHOM  MHXKEHEPUH,

MOJIEKYJIIpHON OMOJIOTMHU U OMOUH (POPMATHKH.
[TpoBeaeHue SKCIIEPTU3bl HAYUHBIX IPOEKTOB U UCCIIEIOBAaHUH.

06.004 Cheuunamucr 1o
Hay4HOM DKCHEepTH3e H
aHaJIN3y JaHHBIX AHanu3 ¥ OlleHKa JTaHHBIX B 00JIACTH MOJIEKYJIAPHONU (PU3UOJIOTUH JJIs
IPUMEHEHUS B OHUOMEIUIIMHE, CEIbCKOM XO3SIICTBE, SKOJOTMHM U

JPYTUX 00JIacTsIX.

06.005 Menemxep B | Opranuzanuss W KOOpAMHAIIMS  HUCCIEAOBaHMH B 0o0JacTu
obnactu HAy4YHBIX | MOJIEKYJIIPHON (PU3HOJIOTHH.
HCCIIENOBAaHMI u
pa3paboToOK
2. Cas3b qucuumiinubl «MoJieky/sipuast Gu3noI0rusi» ¢ npeAmecTBYIOUUMI TUCHUIUIHHAMEA U
CPOKH UX M3Y4YeHHS
Tabnuya 2.1.
Koa nucuunimHel JUCUMIUVINHBI, NpeAlIecTBYOIIe JAUCHHUILINHE Cemectp
«MoJgekyasipaasi Gu3noJI0rus»
b1.0.17.03 buoxumus 4
b1.0.15 buosnorus kietku

3. Pe3yJabTaThl 0CBOCHHS JUCHHUIIMHBI (MOaYJis1) «MoJieKYJIAPHOii (hU3H0JIOTHH »

[Iportecc wu3ydeHuss AUCHUIUIMHBI HAMNpaBliieH Ha (HOPMHUPOBAHUE DIEMEHTOB  CIEAYIOIINX
komrereHnuuii B coorserctBun ¢ ®I'OC BO no ganHOMY HanpaileHUIO:
Tabauuya 3.1.
Kon HaumenoBanne HNupuxarop nocrukennsi B pe3yjabrare 0CBOCHHUS M CIUIIIHHBI
KOMIIeTe KOMIIETeHIIMH KOMIIeTeHINH 00yYAKO LU CS NOJI/KEH
HIMH
YuuBepcanbubie komnereHunu (YK) 1 HHIMKATOPBI UX JOCTHKEHUSI
YK-1. Criocoben YK-1.1: Ymeer HaxomuTh | 3HATh. OCHOBHBIE HICTOYHHUKH HAYYHOU
OCYILIECTBIISTH Y aHaJM3UPOBaTh nHpOpMAaIUK B 00JACTH MOJIEKYIISIPHOM
TTOUCK, KPUTUIECKAN Hay4HYI0 HH(popMaIuio | (GU3HOIOTHH.
aHanm3 uHQopManuy, MO0 MOJIEKYJISIPHON Ywmerb: Haxomuts, ananu3upoBaTh U
MIPUMEHSITh ¢bu3nonoruy. CHUCTEMAaTU3UPOBATH HAYIHYIO
CHUCTEMHBIH [10IX0]1 nHpOpPMAaLHUIO.
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JUISL peIleHUs
ITOCTABJICHHBIX 327124

Baaners: HaBsikamu paOoThI C HAyIHOM
JUTEpPaTypor 1 6a3zaMu TaHHBIX.

YK-1.2: Cnocoben
KPUTHYECKH OI[EHUBATh
IKCTIEPUMEHTAITLHBIE
IaHHBIE U
UHTEPIPETUPOBATH UX B
KOHTEKCTE COBPEMEHHBIX
Hay'—IHBIX HpeJICTaBHeHI/II\/'I.

3natb. CoBpeMEHHbIE TPEACTABICHHS O
MOJIEKYJIIPHBIX MEXaHU3Max
(hM3HOIOTUYECKUX TTPOIECCOB.

YMernb: Kputuuecku oLleHUBATh JAHHBIE U
MHTEPIPETUPOBATE UX C YUETOM
COBPEMEHHBIX 3HAHUM.

Baaners: MeTogamu KpUTHYECKOTO
aHaJIM3a U CHHTEe3a NH(OPMAIIHH.

YK-1.3: Ilpumensier
CHCTEMHBII MTOJXO JJIst
aHAJIN3a CJIOXKHBIX
MOJICKYJISIPHBIX
HPOLIECCOB.

3HAaTh: BO3MOXHbIE BAPUAHTHI PELLICHUS
THITMYHBIX 33]a4.

Ymerb: [ IpuMeHSITh CHCTEMHBIN HOIXO
JUTSA aHaJIN3a OMOJIOTHYECKUX CHCTEM.
Buiagern: ciocoOHOCTBIO MpesiaraTh
BAPUAHTHI PEIIEHUS TIOCTaBIEHHON 3a/1a4un
Y OLICHMBATh UX JOCTOMHCTBA U
HEIOCTaTKU.

HpO(l)eCCI/IOHaJ'lebIe KOMIIETCHIIUA BbIMTYCKHUKOB

N HHAHKATOPbI HX TOCTHKCHUSA

IK-2. CnocobeH nprUMeHSITh IIK-2.1: Bnageer 3natb: CoBpeMeHHbIE METO/IBI
COBPEMEHHBIE METOIIBI | COBPEMEHHBIMHU METOZIAMH| HCCIIENIOBAHUSA B 00JIaCTH MOJIEKYJIPHOM
HCCIEI0BAHUS IS MOJICKYJIIPHOM OV OJIOTHH (przmonoruy.
pereH s u dusmonoruu (IILIP, Ymern:IIpuMeHsITs COBpeMEHHBIE METOIIBI
poheCCUOHATBHBIX anekrpodopes, AU U3YYCHUA MOJICKYJIIPHBIX
3a7ad. cnekrpodoromerpusi u | MEXaHU3MOB.
ap.). Baaners: HaBeikamu pabotsi ¢
71a00paTOpPHBIM 000PYIOBAHUEM U
METOZaMH MOJIEKYJISIPHOM OMOJIOTHHL.
MK-2.2: Ymeer 3Harb: [I[pyHIMIBI ITAHUPOBAHUS U
TJIAHAPOBATH U MPOBENEHUS SKCIIEPHMEHTOB.
MIPOBOIUTD Ymers: [InannpoBars 1 IpOBOAUTD
SKCIICPUMECHTEI, 9KCIICPUMCHTDI, aHAJIN3UPOBATH UX
HaIlpaBJICHHBIE HA PE3YILTATHL.
M3yueHHE Baaners: Meronamu ananmmsa u
MOJICKYIISIPHBIX UHTEPIPETaUN SKCIIEPUMEHTAIBHBIX
MEXaHU3MOB. AAaHHBIX.
K-5 Criocoben K-5.1: 3HaTh: OCHOBHBIE MPUHITHITHI AaHATTN3a U
aHAJIN3UPOBATH U Ymeer pabotats ¢ WHTEPIPETAUA HAYYHBIX TAHHBIX.
UHTEPIPETUPOBATH JaHHBIMU HayYHbIX YMerb: AHAIIM3UPOBATD U

JTaHHBIE COBPEMEHHBIX
HaYYHBIX HCCIICAOBAHUMA,
WCIOJIb30BaTh UX JJIS
pereHus
poeccroHaTBPHBIX

HCCIIeOBaHMM, BKIIFOYAs
9KCIEPUMEHTAIIBHBIC 1
OnonH(pOpPMaTHUYECKHE

JTAHHBIE.

MHTEPIPETUPOBATH JAHHBIE HAYYHBIX
VCCIIeI0BaHUM.

Baanern: HaBbikamMu paboThl ¢ HAYYHBIMU
JTaHHBIMU M UX UHTEPIIPETALIMH.
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3aad4. NK-5.2: 3HaTh: COBpEeMEHHbIE KOHIICTIIINU
Ananmsupyer MOJICKYJISIPHOW (DH3HOJIOTHH.
MOJICKYJIIPHBIC
MEXaHU3MBI YmeTh: [[puMeHSTh MOTyYeHHBIC JaHHBIC
(bngnonorﬂqecmx JJIA pECIICHUA l'IpO(beCCI/IOHaJ'II)HBIX 3a1ad4.
mporieccoB (repenada
CHTHAIIOB, peryisiusi  (BJIajieTs: Merosamu ananusa
SKCIPECCHH FeHOB M |MOJICKYISIPHBIX MEXAHH3MOB.
Jp.).
K-8 Crnocoben MK-8.1: 3HaTh: [IpuHIMTIBL Opranu3anuy u

OpraHU30BBIBATH U
MIPOBO/IUTH HAYYHBIC
VICCJICIOBAHU S,
UCIIONTb30BATh MX
pe3yJIbTaThl B
npodeccuoHaTBHON
JIeSITEITBHOCTH.

YMeer pazpabatsIBaTh U
peannM30BBIBATH HAYYHBIC
HPOCKTHI, HAITPABJICHHBIE

Ha U3y4eHUE
MOJICKYJISIPHBIX OCHOB

IIPOBCACHUA HAYyYHBIX HUCCJICIOBAHUH.

'Ymerb: PazpaOaTeiBaTh 1 peaM30BbIBATD
Hay4HbIE IPOEKTHI.

(U3HOIOTHISCKUX
IIPOLECCOB. Buiragers: Haprikamu OpraHH3aliy
HayYHBIX UCCIIEIOBAaHUH.
IK-8.2: 3HaTh: MeToas! odopMIIeHHS U
OpraHn3oBbIBaeT Npe/ICTaBJICHHs PE3YIIbTATOB MCCIICIOBAHUH.
IKCTIEPUMEHTBI,

BKJTIOYAst BEIOOP
METOJIOB, MTOJITOTOBKY
MaTepraioB 1
000pyT0BaHMUSI.

'Ymerb: Oprann30oBbIBaTh 9KCIEPUMEHTBHI U
AHAJIM3UPOBATH UX PE3YJIbTATHI.

Baaners: Meronamu odopmiieHus u
[IpEe3CHTAllUU HAYUHBIX PE3YJIbTaTOB.
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4. CTpyKTypa U cojiep:kaHue TMCUUILTUHBI (Moay./s1)) «MoJekyasipHas (pu3noJa0rus»
4.1. CTpyKTypa IMCUMILIMHBI (MO1YJIs1)
OO6mas Tpy10€MKOCTh JUCIUIUIMHBI COCTaBIsSeT 2 3a4ETHBIX eANHMIIBI, /2 Yaca.

Tabnuua 4.1.
Ne Buabl yueOHoii padoThl, BKIIOYAN @DopMBI TEKYIIEr0 KOHTPOJIA
n/ CaMOCTOSITEJILHYIO PaGoTy CTY/IEHTOB H|  ycleBaeMocTH (no nedensam
1 TPYAOEMKOCTh (B Yacax) cemecmpa)
Konrakruas Camocrositensna|  POPMa NPOMEKYTOUHOM
paGora 51 paoTa aTrecTamuu (no cemecmpam)
3
HanmeHoBaHHe Pa3aesioB U TeM a = o © =
= o E = a E
AUCHUILIMHBI (MOAYJIST) == |8 9 2 3 . % 18
E |5 | = g |2 S Tl B |&
2l | E |8 2 E B |E JE
3 |8 | & s |2 = 2 [8 |8 4w
0 < E |5 Slo o |& |& |F9gE
o |8 | E Q T = & 4§40
g |2 |3 S |l |BEE|Ss |0 (S |2 |2fQ
o = Z (a9 & g o @ > = 4 o D B A,
o |5 | = = 82 [FR|2S |g |s |8 |8 §x
= = |Z |8 | & S | O SlHI8 |8 |2 |2 |28
o = < = /M = O C|o o, Q o, Q d &
3 o = § o, Sl o o o = o 9| Q ] Q Q Q55
9 |5 |F Q |RIK |Q | |ES|2E8 |28 |4 |8 |845
= [ > S |\Q R g: | x» 3|95 o =) o © &a .
5 [} O o < Ul O =] o 5| 9° o o o e 35 a
o m B IE R |HA |¥ |[E  HSOx B B |E FEiEx
1. | Tema 1. OcHOBHEBIE ITOHSTHS: 6 |2 |2 2 2
MOJIEKYJIIpHAs OMOJIOTHS 1
¢busnonorus
2. | Tema 2. Ctpykrypau pyHkipu | 6 (4 |4 | 2 4 2 |2
JHK, PHK, 6enxoB
3. | Tema 3. ['ennast skcripeccust 6 |4 |4 |2 3 2 |1
A. | Tema 4. CurHanbHble cuctembl | 6 | 4 | 4 2 4 2 |2
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5. | Tema 5. KiieTOUHBIN LUK A 6 |4 |4 2 3 1 2
amonTo3.
5. [Tema 6. Heitpopusuonorus 6 |2 |2 |2 4 2 |2
{. [Tema 7. Mpliiednasi cuctema 6 |4 |4 |2 |2 3 1 2
3. [Tema 8. UMmyHHas cucTema 6 |4 |4 |2 4 2 |2
). Tema 9. Meronst uccnenoBanuss | 6 |4 (4 |2 |2 3 1|2
Tema 10. MonexynspHbie 6 |2 |2 2 2
[aTOJIOTUH U TEPATIEBTUYECKUE
1O XO/IbI
IIpome:kyTouHasi aTTecTanus 2 |2
(3aueT, 3a4eT C OLIEHKOI,
IK3aMeH)
Oo0mas Tpya10eMKoCTh, B Hacax
72 | 36 12 |8 |-]136|- - - - -
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4.2. Copep:xxaHue QTUCHUIIMHBI (MOAYJIA)

B pasmene 4.2. mporpammbl yueOHOH auMcHMIUTMHBL «MonekyisipHas (GU3HOIOrusS» MPUBOIATCS
KpaTKh€ aHHOTAlUUM CTPYKTYPHBIX €IUHUIl Marepuana JIucuuiinHbel. CoaepkaHUE JUCHUILIMHBI
CTPYKTypUpYETCS 10 pa3jiesiaM, TeMaM WM MOAYJISIM U PacKpbIBaeTCd B aHHOTALUAX pabodell mporpamMmbl
C IOCTaTOYHOM MOJHOTOMH, YTOOB! 00yUaIONIHecss MOTIHM H3y4aTh MaTepruall CaMOCTOATEIbHO, OMUPAsCh HA
IIPOrpaMMmy.

TeMbl y4eOHBIX 3aHATHIH (001IAasA TPYA0EMKOCTH Y4eOHOM JUCHHUIJIMHBI - 2 3a4eTHBIX eIHHHUIL)

Tabnuya 4.2.
Moayasb Coaepxanue NporpaMmbl y4eOHOM JUCHUTIINHBI
1.BBenenue B Tema 1.1. OcHOBHBIE OHATHS: MOJIEKYJIsIpHAsi OuoJiorusi u pusuosorus. (2
MOJIEKYJISIPHYIO | JIeKIUH). B3anMocCBs3b MOJIEKYISpHOI OMOMOrul, OMOXUMHUH U (PU3UOJIOT U H.
¢usuonoruro KitoueBsie oTkpbiTus B obnactu (ctpykrypa JIHK, pacmmppoBka renoma
YeJoBeKa).

2.Moaekyaspubie| Tema 2.1. Crpykrypa u ¢yuxkuuu JHK, PHK, GeaxoB (2 aekuuu+ 2

OCHOBBI KM3HH NPaKTHKH).
JHK: penmmkanus, penapanus, snurenerndeckue moauduranuu. PHK: Tumsr,
poims B peryminuun  (MukpoPHK,  siRNA). benku:  crpykTtypa,

MOCTTPaHCISIIIMOHHBIE MOAM(PHUKAIIMK, TPOTEOMHBINM aHanu3. Beinenenune JJHK
U3 KJIIETOK KPOBH, IeKTpodopes.

3.MoJaexyasipubie| Tema 3.1. lennas 3xcnpeccus (4 JieKIuu + 2 NPaKTUKH):

MeXaHU3MbI Tpanckpunuus: PHK-mommmepasbl, perymnsuus npoMoTopoB.  TpaHcasuus:
KJIETOYHBIX pubocomsbl, ponb TPHK, perymsauus mTOR-mytu. IlpakTtuka: KonumuectBennas
NPoLECCOB [TLIP s aHanm3a 3KCIpeCcCHu TeHOB.

Tema 3.2. CurHanbHble cHCTEMBI (4 JTeKUUH + 2 IPAKTHKH):
Peuentopsl (GPCR, tupo3unkuHazubie). Btopuunbie meccenmxepsl (HAMO,
Ca?"). MonenupoBanue curHaiabHbIX KackanoB (mporpamma CellCollective).

Tema 3.3. KiteTouHbIi MUK 1 anonTo3 (4 JIeKIUN + 2 NPaKTHKH):
Perymsuust nukmmnamu 1 CDK. MutoxonapuanbHbiii myTh anontosa (Bcl-2,
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Kacmasbl). AHaJIM3 KJIETOYHOrO LIMKJIa METOJJOM TPOTOYHON IUTOMETPHUH.

4 MoaekyasipHas
¢usuonorus
OPraHoB M CHUCTEM

Tema 4.1. Heiipogusuosiorus (4 JieKuum + 2 NpaKkTHKH):

Honunie KaHaJIbl (Na*/K*-AT®a3za, MHOTEHIIUAII JEUCTBUS).
Heiiporpancmutrepsl: cunTe3, cekpenusi, peuentopel (CAMK, rayramar,
aJpeHalliH, HOpaJpEHaJMH, CEpOTOHUH, n0(paMHUH, acrapTar, aleTUJIXOJMH).
[IpaxTuka: KomnsrorepHoe Mmoaenuposanue HelipoHaibHbIX ceTell (NEURON).

Tema 4.2. MbleuHas cucrema (4 Jekuuu + 2 NpakTHUKH):
AXTUH-MHMO3MHOBOE  B3aMMOJEHCTBHE. Pons Ca** B  cokpaleHuu
(capkomia3mMaTuyecKuil peTukyiayM). AHamu3 u30(hopM MHO3MHA METOIOM
Becrepu-6norTHHra.

Tema 4.3. UMmyHHas1 cucTtema (4 JieKIIUM + 2 NPaAaKTHKH):

MonekynspHble OCHOBBI afanTuBHoro wummynurera (T- u B-kietounsie
peuentopsl). LuTokuHBl M uX ponb B BocnaieHun. MDA nia onpeneneHus
YPOBHS HUHTEPJIEUKHUHOB.

S5.I0pukiaanbie
acneKThl
MOJIEKYJISPHOI
¢uszuonorun

Tema 5.1. MeToab! ucciienoBanus (4 jekuuu + 2 NpakTUKH):

I'ennas umxkenepus: CRISPR-Cas9, cunretnueckass Ouoiorus. OMHUKCHBIE
TEXHOJIOTUH (FeHOMHKa, MPOTeOMHUKa, MeTaboIoMuKa). PeraktupoBanue reHa in
vitro ¢ ucnonb3oBanueMm CRISPR.

Tema 5.2. MosekyJsipHbIe ATOJMO0THH (2 TeKIHMH + 2 NPAKTHKH):
Omnkorensl u cynpeccopsl (p53, BRCA1). Heliponerenepanus (Tay-6enok, 6era-
amminonn). Anamus mytanuii B rene CFTR npu mykoBucunose.

Tema 5.3. TepaneBTuYecKHe MOAXOABI (2 JIEKIUH + 2 MPAKTHKH):
I'ennas Tepanus (BUpYyCHBIE BEKTOPHI, mRN A -BakuuHbI).
[lepconanu3upoBaHHas MeULIMHA: (hapMaKOI €HOMHUKA.

HToro aynutopHbIX 4acon: 36

IIpakTnyeckas paéora crynenra:20

CamocrosiTesibHasA padora: 16

Bcero yacoB Ha ocBOeHHe y4eOHOTO MaTepuaia: 72
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5. YueOHO-MeTOAMYECKOE OOecniedeHHe CAMOCTOSITe/IbHOI padoThl cTyAeHTOB. O1leHOYHbIEe CPeCTBA
AJS1 TEKylero KOHTPOJIS YCHeBAeMOCTH, INPOMEKYTOYHOH aTTecTallu¥M MO0 HUTOramM OCBOCHUS
JUCHMILINHBI.

5.1. Ilaan caMOCTOSATENbHOM PadoOTHI CTYIE€HTOB

Tabauya 5.1.
Ne | HammeHoBaHue pasaesia (TeMbl) Buna camocrositesqibHoii | TpynoemkocTs (B
n/n | AMCUUILNINHBI padoThI aKaJeMHYeCKHX
gacax)
1. | Beegenne B Mmosiekyasipuyo ¢pusuosiorur | Konrponsnas padora. 2
2. | MoJiekyJisipHbI€ OCHOBBI Kommoksuym. 2
JKU3HU
3. | MoaekyasipHble MeXaHU3MbI KJeTOYHBbIX | KommokBuym. 4
NpoLeccoB
4. | Moaexyasipuas ¢pusuosorus opranos u | Kowioksuym. 4
CHCTEM
5. | IlpukaagHbie aCHEKThI KomnokBuym. 4
MOJIEKYJISIPHO# u3noI0rNu

5.2. MeToanyeckne yKa3aHusi 10 OPraHU3alHN CAMOCTOSATE/ILHON PadoThI CTY/IEHTOB

Y4ebHbpIM 1I1aHOM HampasiaeHust noarotoBku 06.03.01. buonorus no mucnumuinbae «ModekynsipHas
¢busnonorus» NpeaycMaTpuBaeTCd  CaMOCTOsATeNbHAass paboTa CTyJEHTa, KOTOpas BBIIOJHIETCS
CIENYIOIIMMH BHJIAMH CaMOCTOSTEJILHONM DPa0OThI: HanMCaHHE KOHTPOJLHOW pPaboThl MO JUCHMILIMHE,
cllaya KOJIJIOKBUYMa.

5.2.1. MeToau4ecKkne peKOMEHIAIUH 10 BHITIOJTHEHNI0 KOHTPOJIBbHOI PadoThl

Oo0mue ykazanus

Konrponsnass pabotra — omHa u3 (opM CaMOCTOATEIbHONM pabOThl CTYJEHTOB, HaIpaBlIEHHAs Ha
MPOBEPKY YCBOGHUS TEOPETUUYECKOrO0 MaTepuaja M yMEHHS TMPUMEHATh 3HAHHUS [P PEUICHUH
MpaKTHYECKUX 3anad. JlaHHble pEeKOMEHJAMH TIOMOTYT NPaBWJIBHO OpPraHU30BaTh BBHIMOJHEHUE W
oopmieHre paboThl B COOTBETCTBUU C TPEOOBAHUSIMU JUCIHUIUINHBIL.

Iesib KOHTPOJIBbHOI PadOTHI: 3aKpEIJICHHE H CUCTEMATH3alHs 3HaHUH 110 TeMe, pPa3BUTHE HAaBBIKOB
CaMOCTOATEIILHOM pabOThI ¢ JIUTEPATypOil, GopMUpPOBAaHUE YMEHHUS aHAJIM3UPOBATh, 0000IIATh U U3JIaraTh
MaTepua, MOAr0TOBKA K dK3aMEHaM HJIH 3a4eTaM.

TpeGoBaHuA K COEPKAHUIO U CTPYKTYpE:

e PaboTa BBIIOMHSETCS MHAUBHUIYAIBHO.

e (OOmbem: 3aBucHT OT 3agaHus (00buHO 10—15 crpanu).
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e Odopmuenne: B cootBerctBuu ¢ [OCT

e CTpyKTypa: TUTYJIBHBIA JHCT (00pa3en mpenocTaBisieTcs kapeapoii), cogepkanue (maaH padoTsl ¢
yKa3aHMEM CTpaHHWIl), BBEACHHE (AKTyaJIbHOCTh TEMBI, LETM U 3aJa4d padoOThl), OCHOBHAs
4acTbh (pa3liefibl, pPacKpbIBAIOIIME TEeMYy), IpakTUuecKas dYacTh (pelleHHe 3ajad, pacyderTsl,
MIPUMEPBI), 3aKJII0YE€HUE (BBIBOJIBI o pabore, JOCTHKCHHE nenewn), CIIUCOK
mutepatypsl (opopmiiennslii mo ['OCT  7.1-2003 wunaM  BHYTpPEHHUM CTaHAapTaM BYy3a),
pUIIo’KeHus (eciu TpedyroTes: rpaduKu, TaOIUIBI, CXEMBI).

JTanbl BbIIOJHEHUSI KOHTPOJIBHOM padoThl

1. BpiOOp TeMbI U U3yUeHHe JUTEePATYpPhI
e YTBepKJIeHUE TEMBI y MIpernoaBaTelis (€Clu mMpeayCMOTPEHO).
e [Ton6op ncrounukoB (y4eOHUKH, HAyYHbIE CTaThbH, HOPMAaTHUBHBIE AKTHI).
o KoHCniekTHpOBaHKE KIIFOYEBbIX MOMEHTOB.
2. Hanucanue TekcTa
o JlornyHO€ U3JI0KEHUE MaTEepUaa.
e CoburoieHre Hay9YHOT O CTHIIA (4€TKOCTh, JAKOHUYHOCTh, OTCYTCTBUE "BOABI").
e O0s3aTenpHas MPOBEPKA HA YHUKAIBHOCTD (ITPU HEOOXOAMMOCTH).
3. Odopmiienne padoThl
e [lIpudt: Times New Roman, 14 pt (ocHOBHOI# TeKCT), 1,5 HHTEpBaJL.
o [Tons: BepxHee —15 MM, HUKHEe —1 5Mm, JieBoe —25MM, TipaBoe —1 0MM.
e Hymepanust cTpaHull: CBepXy WM CHU3Y, C TUTYJIBHOTO JIUCTa (HO HA HEM HOMEpP HE CTaBUTCHA).
e 3aroJIOBKH: BBIJICIISIFOTCS JKUPHBIM, BRIPABHUBAIOTCS 10 IICHTPY.
4. TlpoBepka u ciaua
e BerunTka Ha ommbku (opdorpadusi, CTuIb, opopMIiieHHUE).
e COOTBETCTBUE 32/IaHUIO U METOJTUIECKIM YKA3aHUSM.
e Craua B yCTaHOBJICHHBIH CPOK (JIMYHO WM Yepe3 FJCKTPOHHYIO CHCTEMY BY3a).

Kpurepun onenku:
o PackpbITHe TeMBbI (ITOJIHOTA, INIyOMHA aHAIN3a).
e CaMOCTOSITEIBHOCTD BBITIOJIHEHUS (OTCYTCTBHE IIJIaruaTa).
o [IpakTnyeckas 3HaYMMOCTh (IIPUMEHEHHUE 3HAHU).
e OdopmiieHre (COOTBETCTBUE CTAHIAPTAM).
e 'paMOTHOCTb M JIOTUYHOCTh U3JTIOKEHUSI.

5.2.2. MeToau4ecKkre peKOMEHIAIUH 10 MOATO0TOBKeE U ¢a4e KOJJIOKBHYMAa

KoanokBuyMm — popma mpoMexyTOUHOT O KOHTPOIIS 3HAHUH, HAMpaBJICHHAsI HA MPOBEPKY MOHUMAHUS
TEOPETUUYECKOr0 MaTeprasa, yMEHUs aHAJTM3UPOBATh U IPUMEHATH MTOTyYEHHBIC 3HAHUS.

Leap KoNJI0OKBMYMAa: IPOBEPUTH YPOBEHb YCBOEHHS MaTepHalia, OUEHUTb CIHOCOOHOCTh CTYJEHTa
aHAJM3UPOBATh W CHCTEMATU3UPOBATh WH(POPMAIIMIO, pA3BUTh HABBIKM YCTHOTO W3JIOKEHUS |
aprymenTanuu. [Ipeamonaraemelii 00beM OTBETa HE JOJDKEH OBITH OONMbIIUM (mpuMepHO 1,5-2 MUHYTBI),
9TOOBI MPENOaBaTeh MOT YCIIETh OMPOCUTH BCEX CTYICHTOB.

Ot cTynenTa Tpedyercs:
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e BJIAJICHUC U3YUCHHBIM B XOI€ yqe6H0r0 nmponecca MaTepuaioM, OTHOCAIINMCA K paCCManHBaCMOfI

npobieme;
e HAJIMYKEe COOCTBEHHOI'0 MHEHHUS 110 O6CY)KI[a€MBIM BOIIPpOCaM U YMCHHUC €r0 apryMCHTUPOBATh.
KomnmokBuym — 3TO He TONBKO (hopma KOHTPOIS, HO U METON YriyONeHus, 3aKperuieHus 3HAHHMA

CTYACHTOB, TaK KaK B X0Jl¢ co0eCce0BaHus MIPENOJaBaTeNb Pa3bsCHAET CI0KHBIE BOIPOCH], BOZHUKAIOIIH €
y CTyZI€HTa B MPOIeCCe N3YUeHUs JaHHOTO UCTOYHUKA.

3amaya KOJJIOKBUYMa JOOMThCS TJIYOOKOro H3y4eHHUs OTOOpaHHOro Marepuaia, NpoOyauTh y
CTYyZICHTa CTpEMJIEHHE K YTEHHIO JOMOJHUTEIBHON 5KOHOMHYECKOH JTUTEepaTyphl.

IMoaroroBKa K NpoBeAeHUIO KOJJIOKBHYMA.

[ToaroroBka K KOJJIOKBUYMY IIPEIIOJIAraeT HECKOJIBKO ITAIlOB:

1. IlonroroBka K KOJUIOKBUYMY HAUMHAeTCsl ¢ YCTAaHOBOUHOM KOHCYJbTAllMM INpPENojaBaTeis, Ha
KOTOpPOW OH pPa3bsACHSAET Pa3BEpHYTYI0 TEMAaTUKY MPOOJIIEMBbI, PEKOMEHIYET JIMTEPaTypy [UIsl U3yUEHUS U
OOBSICHSIET TPOLIEAYPY MPOBEACHHS KOJIJIOKBHYMA.

2. Kak npaBuiio, Ha CaMOCTOSITEJIbHYIO IO OTOBKY K KOJJIOKBUYMY CTYJIEHTY OTBOAUTCS 3—4 Hexnenu.
[TonroroBka BKiItOYaeT B ce0sl M3yUeHHE PEKOMEHJOBAHHOM JUTEpaTyphl U (110 YKa3aHHUIO IIPENo1aBaTes)
KOHCIIEKTUPOBAHUE BaKHEUIINX UCTOYHUKOB.

3. KosmokBuyM npoBoauTcs B opMe MHIMBUTyalIbHON Oecebl IpenojaBaTeis ¢ KaXabIM CTYJEHTOM
na Oecepl B HEOOIbIIMX Tpynmax (3—5 yenoBek).

4. IlpenojgaBarenb 3aJae€T HECKOJBKO KPATKUX KOHKPETHBIX BOIPOCOB, IO3BOJISIOIIMX BBISCHUTH
CTENEeHb JOOPOCOBECTHOCTH Pa0OTHI C JIMTEPATYypoOil, KOHTPOIUpPYeT KOHCHEKT. Jlanee Gosee mompoOHO
oOcykaercs Kakas-Jim0o CTOpOHa MPOOJIEMBI, YTO IMO3BOJISIET OI[EHUTh YPOBEHb IIOHUMAHHSI.

6. Ilo mroram KoJJIOKBUyMa BbICTaBisieTcs Iu(QepeHnpoBaHHas OlLIEHKa, HMeromas OoJbIIoi
yZeTIbHBIN BEC B ONpE/IeICHNH TEKYIIeH yCIeBaeMOCTH CTYACHTA.

Oco0eHHOCTH M NMOPALOK CAAYM KOJJIOKBHYMA. CTyEHT MOXET ceOs CUMTaTh TOTOBBIM K caaye
KOJJTIOKBUYMa MO HM30paHHOM paboTe, KOrja y HEro eCTh MM JIMYHO COCTaBIICHHBIH M 0OpaOOoTaHHBIN
KOHCIIEKT C/1aBaeéMoOM paboThI, OH 3HAET CTPYKTYpYy pabOThl B IIEJIOM, COepkaHUe pabOThl B LIEJIOM WIIH
OTAENBHBIX €€ pa3lesioB (TJ1aB); YMEET pPacKpbITh paccMaTpuUBaeMble MpPOOJIEMbl U BBICKAa3aTh CBOE
OTHOILIEHUE K MPOYNTAHHOMY U CBOM COMHEHHS, a TaKXKe 3HAeT, Kak yOeIuTh MpenojaBaTess B IpaBOTe
CBOHX CY>XJECHUM.

[TpoBeneHye KOIOKBUYMA MO3BOJISIET CTYAEHTY NPHUOOPECTH ONBIT pabOThI HaJ| IEPBOUCTOUHUKAMH,
YTO B JaJbHEHIIEM ITOMOXET C MEHbIIMMU 3aTpaTaMu BPEMEHU paboTaTh HaJ JIMTEPATYypoil 110 KypCcOBOMH
paboTe 1 Ipu MOArOTOBKE K 3K3aMEHaM.

5.2. MartepuaJsbl Ajs NPOBe/ieHUs] TEKYLIero U NPoOMeKyTOYHOr0 KOHTPOJIsl 3HAHUI CTY1eHTOB

KoHTpoJib 0cBOCHUS KOMIIETEHUH
Tabnuya 5.2.
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Ne Bua konrpoasi | Konrpoanpyembie Tembl (pa3aeibl)| KomnereHuun, KOMIOHEHTHI
m\n KOTOPBIX KOHTPOJHUPYIOTCH
1. KosnoxkBuym | MonekynspHast pU3HOLIOrHUS. YK-1, YK-1.1, VK-3.4,
YK-8.1
2. 3auer OcHoBHbie ToHsATHS: MoJiekysipHas  [YK-1, YK-3, YK-3.5.

6uonorus u pusznonorus. Ctpykrypa |YK-8.
u pynxuuu JJHK, PHK, Genxos.
I'ennas sxcnpeccusi. CurHajabHbIe
cucteMbl. KieToUHEIN UK U
aronTo3. Helipodusuomorus.
NmMmmyHHas cucrema. Melieunas
cuctema. MeTopl UcCileI0OBaHus.
MonekynspHble MaTOJIOTUH.

5.3. UToroBblii KOHTPOJIb NMPOBOAUTCH B BHIE 3a4eTa MO MEPEeYHI0 BOINPOCOB, MPUBEJAEHHBIX B
padoueii nporpamme.

1. JlaiiTe ompeneneHre MOJIEKYJSIpHOM OMoOMOrMM M MOJEKyJsspHOW ¢usuonoruu. B uém ux
CXOZCTBA U pa3anyus?

2. Kak B3aumocBsizaHbl MoJekyisgpHas Ouosorusi, Ouoxumus u Qusmnosorusn? Ilpusenute
MIPUMEPBHI.

3. Kakwue kitoueBbie OTKPBITUS B 00JIaCTH MOJIEKYJIIPHOI OMOJIOTUY MOBJIHSIN HA pa3BUTHE HAYKU

(manpumep, ctpyktypa JAHK, pacumdpoBka renoma uenaoseka)?
4. OmnummTe 3HaYeHNE pacMPPOBKY reHOMA YeTOBeKa JUIs MEIULIUHBI 1 OMOJIOTHH.

5. Kakue merons! mucnons3oBamuck s onpenenenus crpyktypsl JJHK? Kak 3to oTkpbiTHE
MOBJIMSIIIO HA HAYKY?

6. Omummute crpykrypy JAHK u e€ ponb B XpaHeHUU reHeTH4eckoi HHPOpMaIuu.

7. KaxkoBsl ocHOBHbIE 3Tansbl permkanun JJHK? Kakue ¢pepMeHThI y4acTBYyIOT B 3TOM Iporuecce?

8. Uro Takoe penapanus JJHK? IIpuBenure npumepsl MeEXaHU3MOB penaparmi.

9. UYro Takoe snureHerndeckue Mmoaupuranun? Kak oHM BIUSAIOT Ha SKCIPECCHIO T€HOB?

10. Onummare Tunbl PHK n ux ¢pynknuu. Kakyro ponb urparotr MukpoPHK u siRNA B perymnsiuun
TeHOB?

11. KakoBbl YpOBHHU CTPYKTYpHOI opranuzauuu 6enkos? Ilpusenure npumepsl.

12. Yro Takoe NOCTTpaHCIALMOHHBIE MOU puKauy 0enkoB? Kak oHM BIMSIOT HA UX QYHKIHIO?

13. Onummmre meroas! Beaenenus [JHK u3 kierok kpoBu u anextpodopesa. KakoBbl X OCHOBHBIE
STansl?

14. Onumure npornecc Tpanckpunimu. Kakue PHK -monmumepassl yqacTByIOT B 3TOM Ipoliecce y
JyKapuoT?

15. Kak perynupyercs akTUBHOCTb TpoMOTOpoB? [IpuBeauTe npuMepsl peryiasiTOPHBIX 3J1€MEHTOB.

16. Onummre nporecc Tpancasnuu. Kakyro pons urpatot pudocomsr u TPHK?
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Yro takoe mTOR-nyTs? Kak oH perynupyer TpaHCasui?

KaxoBsl npunnuns! komuuectseHHou [1I[P? Kak e€ ncrnonb3yroT 115 aHanu3a SKCIpeccu TeHOB?
Onummre crpykTypy U dyHkimn GPCR (G-6enk-conpsok€HHbIX perientopoB). [IpuBenure
MPUMEPHI UX AKTUBALIUH.

Kak paboratoT THpo3uHKHHAa3HbIE peLenTopbl? KakoBbl ©X OCHOBHbBIE (YHKIIMU?

Kakue Broprunbie MecceHxephl Bbl 3HaeTe? Onummurte posib TAM® u Ca*" B CUTHaIIbHBIX
Kackajax.

Kax MmozpenupytoT curnanabHble Kackaabl ¢ momouibio mporpammel CellCollective? Kakosl eé
OCHOBHBIE BO3MOKHOCTH?

Onumnre ocHOBHBIE (Da3bl KJIETOYHOro Iukia. Kak perynupyrorcs nepexoasl Mexay gpazamu?
Kakue 6enku yqacTBYIOT B PEryJaLUU KIETOYHOr o Iukia (uukiauHsl, CDK)?

Uro Takoe anmonto3? OnuImmuTe MUTOXOHIPHATBHBIN My Th anonTo3a (posb Bel-2, kacnas).

Kak aHanu3upyroT KJI€TOYHBIM [IUKI METO0M IPOTOYHON LIUTOMETPUU?

Onummte mexanu3m padbotel Na'/K*-ATda3b1. Kak ona noaaepxuBaeT MeMOpPaHHBINA MTOTEHITAAT?
Uro takoe noteHuumain aeicreua? Kak oH BO3HUKAET U paclpoOCTpaHAeTCs?

Onumnre ocHoBHBIE HelipoTpancmutrepsl (I'TAMK, riyramar, nodaMun u 1p.) 1 UX QyHKIUY.
Kak npoucxoauT CUHTE3 U CEKpeLusi HeUpPOTpaH CMUTTEPOB?

KakoBbI NpUHLIUIBI KOMIIBIOTEPHOT'O MOAEIMPOBAHUS HEUPOHAIIbHBIX CETel (Harpumep, ¢
nomortsio NEURON)?

OnummTe MEXaHu3M aKTHH-MHO3MHOBOI 0 B3auMozeicTBusa. Kak mporcxonauT cokpaleHne Mblii?
Kaxkyro pons urpaer Ca** B cokpameHny Mbin? ONUIIMTE POk CapKOIIa3MaTUYECKOr O
PETUKYITyMa.

KaxoBbI npuHIUIel aHanmm3a n3opopm Muo3nHa MetozoM BectepH-0noTTrHTra?

OnummTe MOJIEKyJIIpHbIE OCHOBBI aJaNITUBHOI0 UMMYyHHTETa. KakoBel pyHkuuu T- u B-
KJIETOYHBIX PELIENTOPOB?

Yro Takoe nuTOKMHbI? Kak OHM y4acTBYIOT B BOCIIaJl€HUN?

KaxoBsl npuHIHme: uMMyHOGepMeHTHOr0 aHanu3a (MDA) mist onpeneneHus ypoBHS
WHTEPICHKUHOB?

Onwummure npuHun padotel cucteMbl CRISPR-Cas9. Kak e€ ncnonb3yioT a1 peiakTupoBaHUs
IeHOB?

UYro Takoe cuHTeTHYEeCKas 6uosorus? [lpuBenure npumepsl €€ NpUMEHEHUS.

KakoBbI OCHOBHBIE OMUKCHBIE TEXHOJIOTMH (T€HOMHUKA, TPOTeOMUKa, MeTabonomuka)? Kak oHu
UCIIOJIb3YIOTCSl B UCCIIEOBAHUSX?

Kaxk nmpoBoasT penakTipoBaHue reHa in vitro ¢ ucrmosibzopanuem CRISPR?

KakoBbI pyHKITMHM OHKOTEHOB U cymnpeccopoB omnyxouieii? [TpuBeaure nmpumepsl (pS3, BRCAL).
Onuiyre MOJEKYyIIpHbIE MEXaHU3Mbl HElpoiereHepaTUBHbIX 3a00JIeBaHUN (HallpuMep, poJib Tay -
Oenka 1 Oera-aMIIION/1A).

Kak anammsupyrot mytauuu B rene CFTR npu mykoBucnunosze?

Uro Takoe renHas Tepanus? Kakue BUpyCHbIE BEKTOPbI HCIOJIb3YIOTCS Al JOCTABKU T'€HOB?

Kaxk pa6orator mRNA-Bakuunbl? [IpuBeuTe mpuMepbl KX IPUMEHCHHUSL.

Uro Takoe nepcoHanu3upoBaHHas meauuHa? Kak apmakoreHoMuka noMmoraer B e€ peanusannu’?

Kpurepun onieHKH IPOMEKYTOYHOM aTTeCTAlMU B (popMe 3a4eTa
Taonuua 5.3.
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Ouenka XapakTepucTuka TpeGOBaHMI K pe3y/ibTaTaM aTTecTanuu B popme 3auera
«3a4TeHO» Teopernueckoe coaepKaHWE Kypca OCBOEHO TIIOJHOCTBIO 0e3 Mpo0Oenos,
CUCTEeMHO M TJIyOOKO, HEOOXOAMMBIE NPAKTUYECKHE HABBIKM paboOThl C
OCBOEHHBIM MaTepuajioM cGHOPMUPOBAHBI, BCE MPEIyCMOTPEHHbIE paboueit
y4eOHOU mporpaMmoii yueOHbIe 3aJaHUs BBIITOJIH €HbI M 3aUTEHBI.

«He TeopeTnueckoe conepkaHue Kypca OCBOGHO YaCTUYHO, HEOOXOAMMBIE HaBBIKH
3aYTEHO» paboTel He CcOpMHpPOBAaHBI WM COOPMHUPOBAHBI OTACNIbHBIE U3 HHX,
OONBIIMHCTBO MPEAYCMOTPEHHBIX paboueil y4deOHON mporpammoil y4eOHBIX
3aJlaHUi He BBIIOJHEHO JIMOO BBIIOJHEHO C I'PyOBbIMU OIIMOKaMH, Ka4€CTBO UX
BBINIOJIHEHUSI OLIEHEHO YHUCIIOM 0aJIJIOB, OJIM3KUM K MUHUMYMY.

6. YueOHO-MeTOAMYECKOE H MATEPHATBLHO-TEXHHYECKOe ofecneyeHue TUCIHUIIHHBI (MOTYJIsT)
«MoJiekyJaspHas (pU3N0JI0rUus»

6.1. YueOHas quTeparypa:

a) OCHOBHAs JIUTepaTypa:
Anbeprc b., bpeti ., JIstouc k. u np. Moaexyaapras 6uonoeus kiemxu. — M.: Mup, 2020.
Jlenunmxep A. Ocnogwvl 6uoxumuu. — M.: Mup, 2021.
Kynep [Ix., Xaycman P.Kremka: monexyaapuwiti nooxoo. — M.: JlabopaTtopus 3Hanwuii, 2019.
Jlo6anoB A.B., IBanoB B.B. Monekyiapnas ¢uszuonoeus: ocnogvl u memoowvt. — M.: Akanemus,
2018.
5. Boitnexosckuit JI.A., I'ypees B.B. Moaexynapuvie mexanuszmul pecyasiyuu KiemouHvix

npoyeccos. — CI16.: Jlans, 2020.

6. Mappu P., I'pernep /1., Meiiec I1., Ponysnn B. buoxumus uenosexa. — M.: bunom, 2017.
7. TlmaxynoB B.K. Moarexyraprnas 6uonozus: yuebnoe nocooue. — M.: FOpaiit, 2021.

PowneE

0) 10MOJIHUTEIbHAA JIUTEPATYpa:
Nelson D.L., Cox M.M. Lehninger Principles of Biochemistry. — W.H. Freeman, 2021.
Brown T.A. Gene Cloning and DNA Analysis: An Introduction. — Wiley-Blackwell, 2021.
Gomperts B.D., Kramer |.M., Tatham P.E.R. Signal Transduction. — Academic Press, 2018.

4. Kandel E.R., Schwartz J.H., Jessell T.M., Siegelbaum S.A., Hudspeth A.J. Principles of Neural
Science. — McGraw-Hill, 2021.

5. Abbas A.K., Lichtman A.H., Pillai S. Cellular and Molecular Immunology. — Elsevier, 2020.

6. Weinberg R.A. The Biology of Cancer. — Garland Science, 2020.
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6.2. UnTepHeT-pecypchbl

1. https://pubmed.ncbi.nm.nih.gov/
2. https://scholar.qgoogle.com/

3. https://www.sci-hub.ru/?from
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6.3.MaTepualbHO-TEeXHHYECKOe ofecnevyeHne Y4eOHO AUCHUILINHBI/MOoay st  «MoJiekyJasipHast
¢pusnonorus»

MarepuajibHO-TeXHHYecKasd 0a3a YHHBEPCUTETa TO3BOJSIET OOECIEeYNMBaTh KauyeCTBEHHOE
MIPOBE/IEHNE TEOPETUYECKUX U MPAKTUUECKUX 3aHSATUH.
[TepeueHb HEOOXOMUMBIX TEXHUYECKUX CPEACTB 00YUCHUS, HCTIOJIb3YEMbBIX B YYEOHOM MPOIIECCE JIJIS

OCBOEHUS JUCHUIUINHBI « MosekymsapHas (GU3NO0T0rUs»:

® KOMIIBIOTEPHOE U MYJIbTUMEIHIHOE 000pyJOBAHHE;
® BHJEO- M ayJUOBU3YyaJIbHBIE CPeCTBA O0YUEHUS U JP.
Hcnonb3dyemoe oOmiee M CHELMAIM3UPOBAHHOE YydyeOHOe 00OpyJOBaHHE, HaUMEHOBAHHE

CIELMaIU3UPOBaHHBIX AyJIUTOpPHIl, KaOMHETOB, J1abopaTOpuil C MEPEYHEM OCHOBHOI'O Ja0OpaTOPHOro
000pyHIOBaHMS, CPEICTB U3MEPHUTEIBHON TEXHUKH MPUBECHBI B Ta0II. 6.1.

IlepeyeHb TeXHMYECKHUX CPEACTB, HCMOJIb3yeMbIX NIPH OCYLIECTBIEeHUH 00Pa30BATEILHOTO
npouecca 1o JMCUHILINHe

Taonuua 6.1.
Ne Hymepanusi
IIepeyeHb 0CHOBHOIO 000pYAOBaHHA pa3aenoB/TeM
n/n JUCHHUIIIAHbI
JlaGopaTopust aHATOMUU U (PU3HOJIOTUH YEJIOBEKA U KUBOTHBIX
1. 1-9
kabuner Ned411
2. | Uentpudyra 4
3. | [IpoeknmnonHas ycranoBka «Ksagpa» 250X, 3M (1 mt.) 1-9
4. | KommnproTeps (1 mT.) 1-9

5. | Mukpockomnbl OuHOKyIsipHbie Mukpomen 1 Bap. 2-20 (4 wit.) 2-9




MuHMCTEepCTBO HAYKH M BhIcHIero odpasoBanus Poccuiickoii ®egepanuu
denepaibHOe rocy1apcTBEHHOE OI0/IKETHOE
00pasoBarejbHOE yUpesKIeHHe BICIIEro 00pa3oBaHust 171743
«/Hrymckuii rocyiapcTrBeHHbIH YHUBEPCUTET»
Pabouas nporpaMma qUCHUILIMHBI (MOXYJIs1)
«MoJaexkyasipaast Gu3nO0I0Trus»

6. | Dnextponnsie madopatopusie Beckt CASMWP-300H 2-9
7. | pH-metpnI 5
8. | XuMuyeckue peakTUBbI 2-9

JlabopaTopHas mocyaa (IpeIMeTHBIE U TOKPOBHBIE CTEKIIA, 9.9

npenapoBabHbIE UTJIBI U AP.)

Pabouass mporpamma aucuMiuiMHbel «MosekynspHas (DU3HOIOTHSI» COCTaBI€Ha B COOTBETCTBUU C
tpedoBanusiMu ®I'OC BO no nanpasnenuto noarotoBku 06.03.01. Buonorusi, yTBepICHHOTO TPUKA30M
MunucrepcrBa odpazoBanus U Hayku Poccuiickoil @eneparuu ot «/7/» _asrycra 2020 r. Ne 920 .

IIporpammy cocraBuia:
1. Accuctent kadeapsl OMOIOrHH T.M. Nnuesa.
(®.1.0., 107KHOCTB, TOJIITUCH)

[Tporpamma onoOpena Ha 3acenanuu kadenpsl «bronornsy

ITpoToxoim No 9 ot «15» mas 2025 rona

ITporpamma ogoOpeHa YueOHO-METOANYECKUM COBETOM XMMUKO-OMOIOrH4eCKOro
¢bakynbTera

IMporokon Ne _7 ot «_22 » mas 2025 rona




CgeneHusi 0 nepeyrBep:KIeHUH MPOrpaMMbl Ha OYepeIHOH YUeOHbIH roJ U perucTpanumn
N3MEHEeHU i

VYyeOHbli Pemenue Buecennbie usmMeHeHus IToamnucek 3aB.

roj Kadenpsl Kadenpoi
(Ne mpoTokoia, 1ata)




