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AHHOTANMA

Lenpto maHHOW IUCUMIUIUHBI SBJISIETCS OCBOEHHE CTyACHTaMU (yHIAaMEHTaJbHBIX 3HAHUKA B OOJIACTH
MOJIEKYJISIPHON U KJIETOYHON OMOJIOTUU Pa3BUTHS: U3yUCHHUE PAHHUX CTaJMi pa3BUTHS HACEKOMBIX, aMpuOuii,
NTHUL, MJICKONUTAIONINX, MOJIEKYISIpHbIE M KIETOYHBIE OCHOBBI 3aKJIAAKH OCedl Tena W (OPMHUPOBAHUS
TPEXMEPHOTO 3apojiblllla, MEepBUYHAs M BTOPUYHAs SMOpHOHANbHAS MHIYKLUS, KACKaJbl MEXKJIETOUHBIX
B3auMoJieiicTBuii B aMOpuoreHese. CTyIeHT HoOcjie OCBOCHHA Kypca OyneT MOHUMaTh (yHAaMEHTaJIbHBIC
OCHOBBI OMOJIOTMH pa3BUTUS U (YHKIHMOHMPOBAHMS PAHHETO 3apoAbllla Pa3HBIX BHUIOB J>KUBOTHBIX,
COBpPEMEHHBIC YPOBEHb 3HAHUI M MpoOIeMbl OMOJIOTHH PA3BUTHS, BO3MOKHOCTH MPHIIOKEHHS TOTyUYEHHBIX
3HAHWH B MEAUIMHE, (PapMaKoIOTuH, ONOTEXHOJIOTHH U JIPYTUX CMEXKHBIX 001acTsIX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OCBOCHHE CTy/IEeHTaMH (pyHIaMEHTAJIbHBIX 3HAHUN B 00JaCTH MOJEKYISPHON M KJIETOYHOH OMOIOTHH
pa3BUTHUS: U3yUCHHE pAHHHUX CTaJAWN Pa3BUTHS HACEKOMBIX, amM(pUOWN, NTHL, MIEKOMHUTAIOUIMX,
MOJIEKYJISIpHBIE ¥ KJIETOYHBIE OCHOBBI 3aKJIQIKM Oceil Tena M (OPMUPOBAHUS TPEXMEPHOTO 3apOJIbIIIa,
NepBUYHasl U BTOpUYHAs SMOpPHOHAIbHAs WHIYKIMS, KacKalbl MEXKKICTOUHBIX B3aUMOACHCTBUI B

sMOpHoreHese.

3agauu AU CHUIIHHBI

* CO3JIaHME OCHOB 3HAHW B 00JIACTH OMOJIOTHU PAa3BUTHUS;

® CO31aHHUC YCTKOIro mnpeAcTaBJICHUSA O TOM, 4YTO OuroTorus pa3BUTHA SABJIACTCA OCHOBOM 151

HUCCIIEI0BaHHil B ONOMEIHUIINHE;

° (1)OpMI/IpOBaHI/Ie (I)YHI[aMeHTaHBHBIX OCHOB, HCO6XOI[I/IMLIX IJId TIOBBIIICHHA TBOPYCCKOIO0 H
HCCJICAOBATCIILCKOIO IMOTCHIINAIA CTYACHTOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NuaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATH KAU€CTBO pa3padoTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3ylabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluKM HAYYHBIX CTAaTEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




[l ¢QyHnameHTaIbHbIE OCHOBBI OMOJIOTHH Pa3BUTHA M (PYHKIIMOHUPOBAHHS PAHHETO 3apObIIa pa3HbIX
BHJIOB XKHUBOTHBIX;
[l coBpeMEHHbIC YPOBEHb 3HAHUH U MPOOIEMbI OMOJIOTHN PA3BUTHS;
[J  BO3MOYKHOCTH IPHJIOKCHUS MOyYEeHHBIX 3HAHUH B MEAULMHE, (apMaKoJIOTUH, OMOTEXHOJIOTUN H
JPYTHX CMEKHBIX 00IacTsX.

YMETb:

[0 ¢opMynupoBarh U CTAaBUTH 33/1a4y UCCIIEJOBAHUS U €€ MOATAHOTO BHITOIHEHHUS;
[J BIaJeTh TEXHUKOH IMOMCKA U aHaln3a HHPOpMaIuK, HaxoauMol B IHTepHeTe;
[J TpeAcTaBiIATH NOJIYYCHHBIE PE3YJIbTAaThl UCCIICAOBAHMIA B YCTHOW U HAIVISIAHOM (opme;
[J nmenars npaBUIbHBIE BEIBOABI U3 COIIOCTABIICHUS PE3YJIbTaTOB TEOPUU U SKCIIEPUMEHTA;
[J  [ONb30BaThCsi CBOMMHU 3HAaHUSMHM ISl pelieHus: (yHIAaMEHTAIbHBIX W NPUKIAAHBIX 3ajad |
TEXHOJIOTUYECKUX 3a/1au.
BJIAJIETh:

[J HaBBIKAMH OCBOEHHS 0OJIBIIOTO 00beMa HH(OpMAaIH;

[l HaBBIKAMH CaMOCTOSTEIbHON paboThI B 1abopatopuu u MHTEpHETE;

[J KyJnbTYpoOH MOCTAaHOBKH SKCIIEPUMEHTOB U MOACITUPOBAHUS B OMOJIOTUU PA3BUTHS;

[l HaBBIKAMU TPaMOTHON 0OpaOOTKM pEe3ylbTaTOB OIBITA M CONOCTABICHUS C TEOPETHYECKUMHU
JaHHBIMH;

[J NpakTUKOH MCCIENOBaHUS U PELEHHs TEOPETUUECKUX U IPUKJIAJHBIX 3a/1ad.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 bnwxHue TkaHeBble B3aUMOJCHCTBUA 2 2
) lactpynsmms: nepepacrnpeaencHue ) )
KJICTOK 3apO/IbIIa
3 JHpoOnenue: co3gaHne MHOTOKIJIETOYHOTO ) )
3apoJIbIIIa.
4 Heiipynsuus. ®dopMupoBaHHe HEPBHOU ) )
TpyOKH
OmonorBopenne. CrpoeHue  ramer.
5 MonekyasipHble MEXaHU3MbI Y3HaBaHU 2 2
Y3HABaHUSISI U COCUHEHUS TaMeT.
6 [TporpeccuBHas JIeTepMHUHALHS B 4 )
sMOpHoreHese
7 [IpocTpancTBeHHAass  YMOPSAAOYEHHOCTH 4 )
KJIIETOK
8 ®opmupoBaHUEe KOHEYHOCTH IMOpPHOHA 4 2
9 dopMHpOBaHUE IIPOCTPAHCTBEHHOM 4 5
OpraHu3aluy SMOpHUOHa
10 OMOpuoreHe3  MJICKONUTAIONUX  HA 4 9
npuMepe yenoBeka
Nroro gacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.




4.2.

Coneprxanue JUCIUIUIAHBL (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. bamxune TKaHeBbIE B3aUMOAECHCTBHUS

bnmxHue TkaHeBble B3auMopeiicTBHA. Bropuunas wuHayknus.  Kackagsl  MEKKIICTOYHBIX
B3auMoyneicTBuil. MHIyknus xpycranuka. Pa3sBuTtue poroBHIBI Ta3a. DHHUTEINO-ME3CHXHMMHBIC
B3anMoZIeiCTBUs. PernonanbHas cnenuduyHOCTh MHAYKIMU (ONBITHI KOMOMHHPOBAHUSI ME3EHXUMBI
U STIHJEPMHCA y 3apOoJbllia HBIIICHKA). [eHeTHuecKas crenupuIHOCTh MHAYKIUH (onbIThl ['aHca
[Inemana u Ockapa [lloTTe Ha YMOpHOHAX JISTYIIKA U TPUTOHA).

2. lactpymsiuus: mepepacipeneieHue KIeToK 3apojiblia

lacTpynsauus: nepepacnpezneneHue kiertok. OCHOBHbIE 4epThl racTpyisiuuu. Tpu 3aponbllIeBbIX
JIUCTKA U UX NPOU3BOAHBIE. ['acTpyisiiys y MOpCKOro exa, aM(puOmii, NTHIl ¥ MICKOITUTAIOIINX.

3. IpoGnenue: co3gaHnue MHOTOKJIETOYHOTO 3apOAbIIIA.

JlpobneHue: co3laHMe MHOTOKJIETOYHOCTH. IIpocTpaHCTBEHHBIE 3aKOHOMEPHOCTH JIPOOIEHUS
3aponbIlield APO30(HIBI, MOPCKOTO €xa, aM(pHUOMA, NTHI ¥ MICKOMHTAIuX. «MOJeKyIspHbIe
9achl» B PETYJSLNN IPOOIEHHUS] y MOPCKOTO €kKa.

4. Heitpynsinust. @opMupoBaHue HEPBHOH TPyOKH

Hetipynsiums. @opmupoBanue HepBHOM TpyOku. O6pazoBanue otnenoB [{HC. HepBHuelii rpebenp u
ero npousBoaHble. DopMupoBaHHE TIIa3a.

5. OHJ'IOI[OTBOpCHI/IC. CTpOGHI/Ie TraMcCT. MOJ'IeKyanHBIe MCXAaHU3Mbl Y3HABAHUSA Y3HABAHUASA U
COCIUHCHHUA I'aMCT.

OmnonorBopenne. CtpoeHne raMeT. Y3HaBaHWe crepmMusi U siiina. KOHTakT MexIy raMmeramu.
ITpenorBpamienne noiucnepmun. CIMsHUE T'€HETHYECKOTO MaTepuaia. AKTUBauus MeTaboiau3ma
stiia. HepaBHO3HaAYHOCTH MPOHYKIIEOCOB Y MIIEKOITUTAIOIIUX.

6. IlporpeccuBHas AeTepMUuHaLMsI B SMOpPHOTreHe3e

[IporpeccuBHas neTepMUHALMS KJIETOK B dMOpuorenese. OnbiThl ['aHca Jlpuma (perynsiuoHHOE
passutue), CBena Iepcrpammyca (moTreHmMM W TpaaueHTBl B oonwure), [anca Illnemana
(mporpeccuBHas JIeTepMHUHAIMS dMOPUOHANBHBIX KIeTok), ['anca Illnemana u ['mibael MaHromba
(mepBUYHas SMOpPHOHANILHAS HHYKIIHS, OPTaHU3ATOP — €ro (PYHKITUH).

7. IIpocTpaHCTBEHHAs YIIOPAIOYEHHOCTh KIIETOK

[IpocTpancTBeHHAs YNIOPAJOYCHHOCTh KJIETOK: POJib KJIETOYHOM moBepxHOCTH. duddepenuuanbaoe
CPOACTBO KJICTOK. MoOJeKysbl KIETOYHOW aAre3uH: KaJArephHbI, HIMMYHOITIOOYJIMHOBOE CEMEHCTBO
MKA, caxapunnsie MKA. Ux crpoenune u ¢pynkuun. Mopdorenes mytemM B3aUMOACHCTBHUS MEKAY
KJIETKOH M cyOcTparoM. BHEKIETOYHBIM MaTpHKC: KOJUJIAreHbl, MPOTEOIIMKAHBI, BHEKJICTOYHbIC
mIMKoONpoTenHsl ((uOpoHEeKTHH, JamMuHKH, TeHacuuH). CrpoeHue W QyHKuuM. HHTErpUHBI —
penenTopsl K MOJIEKYyJIaM BHEKJIETOYHOTO MaTpukca. CTpoeHue u GpyHKIHH.

8. dopMupoBaHuEe KOHEYHOCTH YMOpHOHA



dopMrpoBaHUE KOHEYHOCTH Y KYPHUHOTO 3apojbiiia. OOpa3oBaHue MOYKH KOHEYHOCTH. ATIMKaJIbHBIN
9KTOIepMalbHbI TpebeHb (ADD). dyHkuuu Me3eHxuMbl koHeuHocTH u ADI. PerymsimnoHHBIE
BO3MOXHOCTH TTOYKH KOHEUHOCTH (PacIICTJICHUE TOYKH KOHEYHOCTH Y aMpuOuil siiaMu TpemaTon).
3ona nonsipusytomiert aktuBHOCTH (3I1A), ee dynkuuu. Ponp pernHoeBoit kuciotsl. [pagrentHas
MOJEJIb MO3UIIMOHHON MH(POPMALMK Ha IpUMeEpEe Pa3BUBAIOIICHCS KOHEUHOCTU. DKCIPeccusi TeHOB
knacrepa Hox-5 B pasBuBaromieiicss mouke KoHEYHOCTHU. PeaknumoHHO-AudQy3noHHAS MOJCTh
TeropuHra nepenayu MO3UMUOHHON HHPOPMALIUH.

9. ®opMupoBaHHe MPOCTPAHCTBEHHON OpraHu3aluyu YMOpHoHa

dopMupoBaHUE MPOCTPAHCTBEHHOW OpraHM3anud. 3akiajka oced Tena y apo3odwiibl, aMpuOwii,
OTHL, MIeKonuTaromux. lomeoOokcHble TeHbl (Hox-reHbl) — WHCTPYMEHT, pEerylupyromui
¢dbopmupoBanue cTpykTyp Anterior-Posterior ocu (A-P ocu).Ctpoenue kinactepa HOX-2 y genosexka.
BrnusiHre peTHHOEBOM KUCIOTHI Ha dKcnpeccuio reHoB kinactepa HOX-2 B kiieTkax 3MOproOHAIBHON
kapimHOMbl NT2/D1 (BpeMeHHass W KOHIIGHTPAIMOHHAs 3aBHUCHMOCTH). BIusHHE peTHHOEBOU
KHCIIOTHI Ha (popmupoBanue A-P ocu y amdpuouii.

10. OMOproreHe3 MICKONUTAIOLINX HAa TPUMEPE YEeTOBEKa

OMOpuoreHe3 MICKONMUTAIOMIUX Ha MpuMepe yenoBeka. OmiogoTBOpeHue, IpodiaeHne TacTpyIsIus,
Helpymsinusa. OyHkius xopuoHa. Mmrianranus. bnusnensl. Korma naumHaercss pabora cepjua,
PETUCTPUPYIOTCS IEKTPUUESCKHE UMIYJIBCHl B TOJIOBHOM MO3Te, Pe(IEKTOPHbIC IBMKEHUS PyUYeK U
HOKEK IMOpHOHa, C(OPMUPOBAHBI BCE OpraHbl. BiusiHue TepaToreHoB Ha pa3BHUBAIOIIUICS IO,

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa
bazoBas xadeapa uMeeT B HATMYNH JaHHYIO JINTEPATYPY:
1. Tun6ept C. «buonorus pa3sutus», B 3-x ToMax, «Mup», Mocksa, 2000 (uMeeTcst 2IeKTpoHHas
BEpcHs)
2. Molecular Biology of the Cell. 5th Edition. B.Alberts, et al. Ed. Garland Sc., USA (umeercs
anekrpoHHas Bepcus). 2008.
3. Alberts B., Jonson A., Lewis J., Raff H., Roberts K., Walter P. “Molecular Biology of the Cel”,
Fourth edition, Garland Science, 2002, New York (umeeTcst 3JIeKTpOHHas1 BEpCHs)

JomnonHurenbpHas auTeparypa
1. Monekynsipuast nonorust kietku [Tekcr] : B 3 1. T. 1 : [yueOnuk ans By3oB] / b. Ans6epre [u 1p.] ;
nep. ¢ anr1. A. A. Ceemiosa, O. B. Kapnosoii ; mon pen. A. A. Muponosa, JI. B. Mouanosoii .— M. ;
WNxesck : UH-T komnbioTep. uccnenoanumii, 2013 .— 808 c.
2. Monexynsipaast ouonorus kinetku [Tekcr] : B 3 T. T. 2 : [yueOnuk ms By3oB] / b. Ansbeprc [u ap.] ;
niep. ¢ anm1. A. H. JlpsikonoBoii, A. B. JI1o0sr ; iox pen. E. H. borauesoii, U. H. Illarckoro .— M. ;
WNxesck : MH-T komnbroTep. uccnenoBanuid, 2013 .— 992 c.
3. MonexkymsipHast 6uonorust kietku [Teker] : B 3 1. T. 3 : [yueOnuk ans By3oB] / b. Ansoepre [u 1p.] ;
niep. ¢ anm. A. H. /IpsxoHoBo#, A. B. 1006w ; mox pexn. E. C. lunosa [u np.] .— M. ; Mxesck : UH-T
KOMITbIOTEp. ucciegoBanuid, 2013 .— 1052 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. Hayunsle xxypHansl (MonekyisipHas Ouomnorusi, buoxumust, Acta Naturae, u ap.), JOCTYIIHBIE Yepe3
Internet HayuHbIe )xypHanbl: http://scitation.aip.org/, http://www.sciencemag.org.



2. JloctymHble uepe3 Internet 6a3wl JaHHBIX U OnonH(popMaruieckue mporpammsl: Pubmed — NCBI,
OMIM — NCBI, UCSC Genome Browser u ap.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

st wactu 3anstuii notpedyerca Zoom. Google Drive miis qoctyna Kk MarepuaiaM Kypea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, NpoCIIyIIaBLIINi Kypc, JODKEH C OHOM CTOPOHBI, OBIAJETh TEOPETUUECCKUM ANMapaTroM, a ¢
Jpyroil CTOPOHBI, JO/DKEH HAy4WUThCSl NPUMEHATh IIOJIyYEHHBbIE 3HAHMs Ha IIPAKTUKE. YCIELIHOE
OCBOGHHE Kypca TpeOyeT caMOCTOATENbHOM padoTel cTyaeHTa. B mporpamme Kypca uis
CaMOCTOSATEJILHON paboThI CTyA€HTA Ha/l TEMOW OTBOANUTCS MUHUMAJIBHOE BPEMsL.

CamocrosiTenpbHas padoTa BKIIOUAET B Ce0s:

— npopaboTKy yueOHOro Marepuaia (1o KOHCIIEKTaM, yueOHOHM U HaydyHOU JIUTepaType),
— YTEHHE U KOHCIIEKTHPOBAHUE JIOTIOJIHUTEIBHOI JIUTEPaTyPHI,

— MO/ITOTOBKY OTBETOB HA BONPOCHI, IPETHA3HAYCHHBIX ISl CAMOCTOSATEIBHOTO N3YYCHHS,
— pelIeHHe 3a1a4, IPEAIaraeMbIX CTYJCHTaM,

— MO/ITOTOBKY K 9K3aMEHY.

BaxxHo noOuThca MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaThCsi 3a KOHCYJIBTALUSMH K
npenopasarento. OOs3aTenbHBIM TpeOOBAaHUEM SBISIETCSl BBIIOJIHEHHE JOMAIIHUX DPAa0OT, KOTOpHIE
CUCTEMAaTUYECKH CHAIOTCS Ha IPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

Nnpo¢uJIb NOATOTOBKH: buounxenepus n 6uonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U KIIETOYHONW OMOJIOTHI

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: A.A. Maxkapos, 1-p 6uoi. Hayk, (Ha yiaJeHue) akaJeMHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBaHN B obnmactu cBoel mpodeccroHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[TK-1 Criocoben crtaBuTh, (hOpMaN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3yIbTaThI

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BHIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEBCKOM paboTsI MOCPEICTBOM
MyOJIMKalUuK HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUSIX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3ysbTare HU3Y4YCHHUA AUCHUILIAHBL «MOJ’IGKynSIpHLIe M KIETOYHBEIC OCHOBBI OHOJIOTHH Pa3sBUTUSA

00yJaromuiics JOKeH:

3HATb:

[l ¢QyHnameHTaIbHbIE OCHOBBI OMOJIOTHUH Pa3BUTHA M (PYHKIIMOHUPOBAHHS PAHHETO 3apObIIa pa3HbIX

BUJOB JKUBOTHBIX;

[l coBpeMEHHbIC YPOBEHb 3HAHUH U MPOOIEMbI OMOJIOTHN PAa3BUTHS;
[J  BO3MOYKHOCTH MPHJIOKEHUS MOyYECHHBIX 3HAHUHM B MeAULMHE, (apMaKoJIOTUH, OMOTEXHOJIOTUN H

JPYTHX CMEKHBIX 00IacTsX.
YMeThb:

(hopMyIIMpOBaTh U CTaBUTH 337a4y HCCIEIOBaHUS U €€ TIOSTAITHOTO BHIIOIHEHUS;
BJIaJIETh TEXHUKOW TIOMCKA ¥ aHAIHU3a WHpopMaInu, Haxonumon B IHTepHeTe;

ACJIaThb MPAaBUJIbHBIC BBIBOAbI U3 COTIOCTABJICHUA PE3IYJIBTATOB TECOPHUHU U OKCIICPUMEHTA,

0
U
[ NpCACTABIATDH MMOJTYUYCHHBIC PC3YJIbTAThI I/ICCJ'IC,I[OBaHI/Iﬁ B YCTHOﬁ nu HaFHﬂILHOf/'I Q)opMe;
U
0

MOJIb30BAaThbCsl CBOMMM 3HAHUAMU JJIA PCILICHUA @yHHaMGHTaHBHLIX U TNPUKIAJHBIX 3ada4 H

TCXHOJOTUYCCKHX 3a1a4.
BJIAA€Th:

[J HaBBIKAMH OCBOEHHS 0OJIBIIOTO 00beMa HH(OpMAaIH;

[/ HaBBIKAMH CaMOCTOSITEIbHON paboThI B 1abopatopuu u MHTEpHETE;

[J KyJnbTYpOH MOCTAaHOBKH SKCIIEPUMEHTOB U MOACITUPOBAHHS B OMOJIOTUU PAa3BUTHS;

[l HaBBIKAMU TPAaMOTHOH O0OpaOOTKM pe3ylbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYECKUMHU

JaHHBIMH

[J NpakTUKOH MCCIENOBaHUS U PELLEHHs TEOPETUUECKUX U IPUKJIAJHBIX 3a/1ad.

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

Bo BpeMs Tekyl1ero KOHTpoJIsl CTYJEHT JOJKEH YMETh OTBETUTD Ha CIIELYIOIIUE BOIIPOCHI:



1.Y3naBanue cnepmus u sitna. Konrakr mexay rameramu. [lpenorBpamenue nonucnepmun. CiusHue
TEHeTHYEeCKOro Marepuana. AKTuBauus Merabonm3ma siina. HepaBHO3HaYHOCTH HPOHYKIICOCOB Yy
MJIEKOITUTAOIIUX.

2.IIpocTpaHcTBEHHBIE 3aKOHOMEPHOCTH APOOJICHHSI 3apObIIIeH qp030(HIIbl, MOPCKOTO exa, aM(puoHid,
NTHL ¥ MIIEKOIUTAIOMHNX. « MOJIEKYJISIpHBIE Yach» B PEryJIsIIUU ApOoOJICHHS Y MOPCKOTO eXka.

3.Tactpymsiums. Tpu 3apoAblIIEBBIX JMCTKAa M UX TNPOU3BOAHBIC. [acTpynsmust y MOpPCKOTO €Xa,
am(uOui, NTUL U MIEKOTTUTAIOLIHX.

4.Heiipynsaaus. @opmupoBanue HepBHOM TpyOKu. HepBHBIN rpeGeHb U ero MpOU3BOIHbIE.

5.0cobenHocT 3MOpHoreHesa miekonuraomux. OIUIOAOTBOPEHUE, JPOOJICHUE TacTpPyJISILUs,
HEUpYJALHUS.

6.Oyukuus xopuona. Mmruanranus. bausnensl. Korna naunnaetcs pabora cepana, perucTpupyroTcs
ANEKTPUUECKUE MMITYJIBCHI B TOJIOBHOM MO3Te, pe(UIeKTOpHBIE IBMKEHUS PydeK M HOXKEK dMOpHOHA,
c(hOopMHPOBaHbI Bce OpraHbl. BiusiHue TepaToreHoB Ha pa3BUBAOLIUICS TUIOL.

7 IlporpeccuBHas neTepMUHALUS KIETOK B dMOpuoreHese. [lepBudHas >MOpHOHAJIbHAs WHIYKIHSA,
OpraHu3aTop — ero GyHKIIUH.

8.IlpocTpaHCcTBeHHAsT YIIOPSIOYEHHOCTD KIIETOK: POJIb KIETOYHON moBepxHOCTH. [luddepenimansHoe
CPOZACTBO KJIETOK. MOJIEKYIBI KIIETOYHON aATe3HH.

9.bnwxHue TKaHeBble B3auMoaeiicTBUA. Bropuunas uHaykuusa. Kackagel  MEXKKIETOUHBIX
B3anMMOJICHICTBHIA.

10.PernonanbHas cenu(pUYHOCTh MHAYKIUH. [ eHeTHueckas crenu(uIHOCTh HHIYKIUH
11.dopMupoBaHe KOHEYHOCTH Y KypPHUHOTO 3apO/bIIIIa.

12.®@opmupoBaHue NPOCTPAHCTBEHHON OpraHU3aI[UH.

13.3aknanka oceii Tena y apo3oduisl, ampuOuUii, NTHII, MIEKOATAIONIHX.

14.MonexynspHble MEXaHU3MBbI BIMSHUS PETHHOEBOM KHCIOTH Ha (JOPMHUPOBAHHE MTPOCTPAHCTBEHHBIX
CTPYKTYP 3apO/blIIa.

Bo BpeMA 3aHATHI MOTYT IPOXOAUTb MHTCPAKTUBHBIC O6CY)I(,Z[CHI/I$I B HaTax Kypca, 4To 6y,Z[CT SABIIATHCA
JIOMAIlTHUM 3aJlaHieM. B03MO)XHO BBINIOJIHEHHE IIaTEHTHOTO IIOMCKAa B Kauye€CTBE CaMOCTOSITECIILHOM
3aga4u. YcnemHoe BBEIIIOIHEHHUE BCEX 3aI[aHI/II>'I MO0 KypCy H BBIIOJHCHUC KOHTPOJIbHBIX CPC30B 3HAHUH
AacT MPEUMYIIECCTBO HA SK3aMCHC.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1.Y3HaBanue cnepmus U siiina. Konraxr mexny rameramu. Ilpenorspaiienue nonucnepmun. CinusiHue
TeHETHYECKOro Marepuaia. AkTuBauusa MeTtabonusma siina. HepaBHO3HAauHOCTH MPOHYKIEOCOB Y
MJIEKOIUTAIOLIUX.

2.IIpocTpaHcTBEHHBIE 3aKOHOMEPHOCTH APOOIICHHSI 3apOIbIIICH P0o30(HITbI, MOPCKOTO exa, aM(pUOHid,
NTHI 1 MJIICKOMUTAIOMHX. « MOJIEKYIISIpHBIE YachD) B PETyJISIIUU JpOOIICHHS Y MOPCKOTO €XkKa.

3.Tactpynsitms. Tpu 3apoABINIEBBIX JUCTKA W WX MPOU3BOMHBIC. [acTpynsius y MOPCKOTO €xa,
amM(pUONH, ITUI] U MIIEKOTTUTAIOIIHX.

4.Hetipynsmust. @opmupoBanue HepBHOU TpyOKu. HepBHBIN rpeOeHb U €To MPOU3BOTHBIC.

5.0cobeHHOCTH AMOpHOreHe3a Miiekonmurtaronmx. OIUIOA0TBOPEHHE, JPOOJICHUE TacTpPYIISIIHS,
HENpyJIsALus.

6.@ynkuusa xopuona. Mmmnanranus. binsnenst. Korna HaunHaercst pabota cepiua, perucTpupyroTCs
JNIEKTPUUYECKUE UMIYIBCHl B TOJIOBHOM MO3T€, Pe(IIEKTOPHbIC ABWKCHHUS PydeK M HOXKEK dMOpHOHA,
c(OopMHUpPOBaHBI BCE OpraHbl. BiusiHue TepaToreHoB Ha pa3BUBAIOIIUICS IO,

7.IlporpeccuBHasi neTepMUHALUS KJIETOK B sMOpuoreHese. [lepBuunas sMOpHOHanbHAs WHAYKIHA,
OpraHu3aTop — ero GyHKLHUH.

8.IlpocTpaHcTBeHHAs! YIIOPSAAOYEHHOCTD KIIETOK: POJIb KIETOYHOM moBepxHOCcTH. JduddepennuansHoe
CPOACTBO KJIETOK. MOJIEKYJIbI KJIETOYHOU aAre3uH.

9.bnmmxHue TKaHeBble B3auMopaeWcTBHs. Bropmunas wuHaykuua. Kackaapl  MEXKIETOYHBIX
B3aNMOJICHCTBHH.

10.Pernonanbnas cnenupuuHOCTh MHAYKIUH. | eHeTHuecKas crneun(uIHOCTh HHAYKIUN
11.®opMupoBaHne KOHEYHOCTH Y KypPHHOTO 3apOJbILia.

12.®opmMupoBaHuE NPOCTPAHCTBEHHON OpraHU3aLUH.

13.3aknanka oceit Tena y apo3oduisl, aMmpuOuii, NTHL, MICKOHUTAIOIIHX.



14.MonekynspHble MEXaHU3MBbI BIMSHUS PETHHOEBOM KHCIOTH Ha (JOPMHUPOBAHHE MTPOCTPAHCTBEHHBIX
CTPYKTYp 3apOJbIIIa.

[Ipumeps! OUNETOB HA YK3aMEHE:
Buiet Nel
bimxHue TkaHeBbIE B3aUMOAEICTBUS

Buiet Neo2
lactpynauus: nepepacnpeneiacHue KIETOK 3apoablia

Bunet Ne3
Jpobnenue: co3nanrue MHOTOKIIETOYHOTO 3apO/IBIIIA.

buner Ne4
Heiipynsiumsa. @opMupoBaHie HEPBHOH TPYOKH

Kpurepuu onieHuBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTY[ACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Onenka ommyHo (9 0OamioB) -  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHNH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka ommyHO (8 0amwuioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.
Ouenka xopomio (7 6ayIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
[0 CYIIECTBY M3J1araeT ero, yMeeT NPUMEHSTH MOJy4YCHHbIC 3HAHMS Ha MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomuio (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHATH IOJyYCHHBbIC 3HAHWS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Onenka xopomio (5 0aiioB) - BBICTABISETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IpaMOTHO M IO CYLIECTBY H3JaraeT €ro, ymMeeT NPHUMEHSTh NOIY4YCHHBIC 3HAHMS Ha IMPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTaTOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
OrneHka yIOBIETBOPUTENHHO (4 Oamna) - BBICTABISIETCSl CTYIACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN NPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYIACHTY, MOKa3aBileMy (parMEeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OmHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HEyI0BIETBOPHUTENBHO (2 0aa) - BEICTABISETCS CTYACHTY, KOTOPBIi He 3HaeT OoJbIIeH YacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIHUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIE 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.
Onenka HeynosieTBopuTesnbHO (1 Oamt) - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
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 mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc oOyuaromierocst 1o OujIeTy Ha YCTHOM OJK3aMeHe  He JOJDKEH IMPEBBIIAaTh OAHOTO
aCTPOHOMMUECKOI'O yaca.



