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1. BUabl YYEBHOM JESTEJBHOCTH, CIIOCOB U ®OPMbI EE ITPOBEJIEHMSI,
TPYJOEMKOCTbDb JNCHUITJINHBbI

Bunbr yueOHO# nesTenbHOCTH: ayIUTOPHBIC 3aHITHS - 1 3a4eTHAsl eUHUIIBI TPyAa
(36 uacoB), camocTosTeabHas pabora — 4 3aueTHbIX eauHull Tpyaa (144 gaca), Bcero — 5
3a4eTHBIX eauHuIl Tpyaa (180 uacos).

dopma npoBeCHNS Ay IUTOPHBIX 3aHITHHA — JICKITUU ¥ KOHCYJIbTAIIHH.

B pamMkax dYacoB caMOCTOSATENBHOH pabOThl MO yKa3aHUIO TpernojaBaTess
aCIUPAHTHI MPOPAOATHIBAIOT TEMBI M OCBAUBAIOT TEOPETUUCCKUE BOTPOCHI, U3JIaracMblc B
JEKIIMOHHOM KYpCe, a TaK)K€ CaMOCTOSTEIFHO H3y4YaloT JPYTHE BOMPOCH TPOTPAMMBI.

2. [IEPEYEHbB IVIAHUPYEMBbBIX PE3YJIbTATOB OGYUEHUSA
2.1 YHuBepcajbHble KOMIIETEHIIUU

» CIOCOOHOCTH MPOCKTHPOBATh U OCYIIECTBIISATh KOMILJICKCHBIC UCCIIECOBAHUS, B TOM
qHuciIe MEXKIUCHHUILUIMHAPHBIE, HAa OCHOBE IIEJIOCTHOTO CHCTEMHOTO HAYYHOTO
MHUPOBO33PEHHUSI C UCTIOIH30BAHUEM 3HAHUW B 00JIACTH UCTOPUH U PHIOCOPUN HAYKH
(YK-2).

2.2 O0me-npogdeccuoHalIbHbIe KOMIETEHIMH:

» CIIOCOOHOCTh ~ CaMOCTOSATENBHO  OCYIIECTBISITh  HAYYHO-HCCIIEIOBATEIBCKYIO
JeSITeILHOCTh B COOTBETCTBYIOIIEH NMpodeccnoHaabHON 00JaCTH C UCTIOIb30BAHUEM
COBPEMCHHBIX METOJIOB HWCCIENOBaHMS ¥ HH()OPMAIMOHHO-KOMMYHHKAITHOHHBIX
texnonorui (OIMK-1);

» TOTOBHOCTH K TIPETOAaBATEIILCKON JEATEIFHOCTH 10 OCHOBHBIM 00pa30BaTEeIbHBIM
nporpaMmam Beiciiero oopasosanus (OITK-2).

2.3 IIpodeccuoHaibHbIe KOMIIETEHIINH:

» CIIOCOOHOCTH COOMpaTh M AHAJIM3MPOBATh MHUPOBBIC HayuyHbIC 3HAHUS B 00JacTH
COBPEMEHHOH (u3uosoruy, (HopMyIHpoBaTh HANPABICHHUS CaMOCTOSTEIBHBIX
ucclieZloBaHni, 0000maTh W aHAIM3UPOBATh IOJYYCHHBIE pPE3yJabTaTbl U
MPEJCTABIIATh UX B BUC HayuHbIX myonukanui (ITK-1);

» BIIaJICHWE OCHOBAMH COBPEMEHHBIX METOJIOB MCCIICIOBAHUN B 00JIACTH (DU3HOIOTHH
(I1K-2);

» CIOCOOHOCTH K U3yUEHUIO (PYHKIIMOHUPOBAHUS OpPTaHU3Ma JKUBOTHBIX M YEJIOBEKa C
WCTIOJIh30BAHUEM TIOBENECHUS, (DU3HONOTHYECKUX, OMOXUMUYECKHX, TCHETHUYECKUX,
MOJIEKYJIIPHO-OMOJIOTHYECKUX TTOIXO00B I aHanmmu3a Gynkiuii opranusma (I1K-3).

3. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3BOBATEJIbHOM ITPOT'PAMMBbBI

Juctmuimaa «bruodoToHUKa» SIBISIETCS] AUCIUIUIMHON 1O BRIOOPY M BKJIIOYCHA B
brnok Ne 1 mporpamMmbl acliupaHTyphl, OTHOCSAIIMICS K BapUaTHBHOW YaCTH OCHOBHOM
npodeccrnoHanbHONW 00pa30BaTEIHLHON MPOTPAMMBI BBICIIETO 00pa30BaHUS — MPOTPAMMBI
MOJITOTOBKM  HAYYHO-TICIAaTOTMYECKUX KAJPOB B aACHHPAHTYpe TI0 HAIMpPaBICHUIO
noarotoBku 06.06.01 buonornyeckue Hayku. OO0yueHrne MpoBOAUTCS HAa BTOPOM Kypce.

JlanHas aucuuiuiiHa Oa3upyeTcs HAa 3HAHUAX W YMEHHSIX, BBIPAaOOTAHHBIX INPU
MPOXOKIEHUN o0mero mnpodeccnoHaabHOTO Kypca «AHaToMus», «['mcromorus»,
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«uronorus», «buoxumus», «buodusuka» «DPusznonorusy B paMKaX MarucTepCcKoil
nporpaMMbl  00pa3oBaHUs WM CHelUaluTeTa. BrajeHueM JTaHHBIMH 3HAHUSIMU U
YMEHUSIMU YCTAHABIIMBAETCS B X0J1€ BCTYUTEIIBHBIX UCIIBITAHUI B ACTIUPAHTYPY .

AcnupaHT J0KeH 00J1ajaTh HaBbIKaMH CAMOCTOSTEILHOTO OCBOEHUSI U3y4aeMOT0

MaTepuana.
W3yyeHne AUCHMIUIMHBI HAMPaBIEHO HAa TOATOTOBKY K clade KaHIUTATCKOTO
’K3aMeHa 1o CHelualbHON AUCHUILINHE «Du3nonorus».
B pesynbraTe  OCBOCHHSI  JUCIUIUIMHBI ~ aClUPAHT  JOJDKEH  IOJYYUTh
JIOTIOTHATENILHBIC 3HAHUS, YMEHUS U HABBIKUA. ACITUPAHT JJOJIKEH:
3namp:

» METOJbl UCCIICIOBAaHUH, MMPaBUJIa U YCIOBUS BBIMOTHEHHS paboT, 0opMIIeHUS
MOJTy4aeMbIX PE3YJIbTATOB;

» TEOpPETHYECKHE OCHOBBI IOCTPOCHUS ONTHYECKHX CHUCTEM TNpeIHa3HAYCHHBIX
JUTSI U3y4YeHUs1 OMOJIOTHYECKUX CTPYKTYP PAa3HBIX YPOBHEH OpraHU3aIuy,

» pa3inyHble MHKPOCKONMYECKHE METOAMKH, KOTOpble HEOOXOIUMBI s
pelIeHrsT KOHKPETHBIX MPUKJIAJIHBIX 33/1a4 B 001acTH OMOJIOTUU U MEIUIIUHEI,
B TOM YHUCJI€ METO/BI (DITyOPECIICHTHON U KOH(POKATHHOW MUKPOCKOITUH.

Ymems:

» Ha Hay4YHOH OCHOBE OpraHHW30BaTh CBOW TPYJ, BIAJETh MeTOAaMu cOopa,
XpaHeHusT U 00paboTku (pemakTupoBaHUs) HMHPOpMAIMK, B TOM 4YHUCIE U
KOMIIBIOTEPHBIMH, ~MPUMEHSIEMbBIMU B cdepe ero npopecCUOHATBHOM
NESITENHPHOCTH;

» TNpuoOpeTaTh HOBBIC 3HAHUS, HWCIOJIB3Ys COBpPEMEHHBbIE HH()OPMAIIMOHHBIE
00pa3oBaTelibHbIE TEXHOJIOTUH;

» TIOCTaBUTh Iedb W CHOPMYJIHPOBATH 3aJladM, CBS3aHHBIE C peaTu3anuen
npodeccuoHaNbHBIX (PYHKIUI; HMCHOIB30BAaTh JUIS HX PELIEHUS METOIbI
U3YYCHHBIX UM HayK; o0paboTaTh MOJyYCHHBIC B PE3yJIbTaTe CBOCH HAYYHOU
paboThl MaHHBIE W HAa WX OCHOBE HAMKCATh CTaThIO (TE3UCHI); O(QOPMHTH
pe3yNbTaThl HCClleOBaHUM B opMe ArcCepTallMOHHONW PaboThl.

Bnaoemp:
» MeToJaMH pPadOoThl C SKCIIEPHUMEHTAIBHBIMH )KHBOTHBIMU C YYETOM MPABOBBIX
HOPM;
» COBPEMEHHBIMH CPEJICTBAMH BBIYUCIIUTEILHON TEXHUKH;
» pa3IMYHBIMH ~ METOJaMH  TOBBIIICHHUS  pa3pelialmeil  crmocoOHOCTH
MHUKPOCKOTIOB.

4. COIEP)KAHUE TUCIHUTITAHBI
PA3JIEJI 1. OcHoBbI 0M0GOTOHMKH
AynuropHbie 3aHsaTHs (12 yacoB)

Ne ConepmaHI/Ie nu3jraracMoro Mmarcpuajia

1 du3uka cBeTa 1 OCHOBHBIC OIITHUECKHUE DJIICMEHTHI MHKPOCKOIIOB




2 | Pagpemaromasi ~ CIIOCOOHOCTh ~ CBETOBBIX ~ MHKPOCKOIIOB M METOJBI
KOHTPACTUPOBAHUSI

3 | ®@nyopecueHTHas U Jla3epHas CKaHUPYIOUas MUKPOCKOIIHS.

CamocTosiTesbHasi pa6ora (48 yacoB)

No Conepxanue matepuaina

1 | 3akoHBI OTpakeHHs U TpeIOMIICHHUs cBeTa. JIMH3BI U onTHYeCKHe QUITBTPHI.

2 | IlpyumHBI OTpaHUYEHHS paA3pEIICHUS] CBETOBBIX MHKPOCKOMOB. MeTobl
KoHnTpactupoBaHus B CBETOBOWM MUKPOCKOIIUH.

3 | punuun paGoTsl ¢GiryopecleHTHOTO MUKpOcKora. [IpuHiun paboThl J1a3epHOro

KOH(OKATEHOTO MUKPOCKOIIA.

PA3JEJI 2. YcrpoiicTBa M MeTOAbl MOBBIIIEHUSI pa3pelieHUs] MPH MHUKPOCKOMUHU

01000 beKTOB
AynutopHble 3aHsaTHs (12 yacoB)
Ne ConeprkaHue W3IaraeMoro Marepuasia
/11

1 CDJ'IyopeCHeHTHaH My.HI)TI/I(i)OTOHHaH MHUKPOCKOIIUA W MCTOAbI IMOBBIIICHHWA
Pa3pCUICHHA MUKPOCKOIIOB.

2 CHGI_II/IaJ'II:HBIC MECTOAbI HCCICAOBAHUA C HCIIOJIB30BAHUCM KOH(l)OKaJ'ILHBIX
MHUKPOCKOIIOB.

3 | Busyamuzanust JAWHAMHMKH ~BEIIECTB B JKHMBBIX KJIETKax C  IOMOUIBIO
KOH(OKAIEHOTO MUKPOCKOIIA.

CamocTosiTesibHasi pa6ora (48 yacoB)

No Coneprkanue marepuana

1 | [punoun pabGoTel (PIyopecueHTHOro MHUKpPOCKoma. MeTOoAbl TMOBBIIICHHS
pa3peleHnuss MUKPOCKOIIOB.

3 | PazHOBUIHOCTM METOIOB HCHOJb30BaHUS KOH(POKAIBHBIX MHUKPOCKOIOB.
CxaHUpYIOLUNA MUKPOCKOTI.

4 | BO3MOXHOCTh HaONIOACHHWS C TIOMONIBIO KOH(MOKaIBLHOTO MHKPOCKOIA
IIPOLECCOB MEXKIIETOUHOI'O B3aUMOICUCTBHS.

PA3JIEJI 3. lIpukiagnble acneKTbl 0H0(OTOHUKH
AyauropHbie 3ausitus (12 yacos)

Ne CopeprxaHue U3jgaraeéMoro Marepuana
/o

1 | Ilpumenenue (yopecieHTHOM MHUKPOCKONHMHM B HCCIENOBAHUAX JTUHAMUKU
KaJIBIUS B KIIETKAX

2 | IIpumenenne KOH(POKATEHOW MUKPOCKOITUH B HCCIEIOBAHMAX iN ViV

3 buoxumuyeckrue METOAbI HCCHeHOBaHHﬁ, CHeKTpO(bOTOMeTpI/I}I.




CamocrosiTeJibHast pa6ora (48 yacoB)

No Coneprkanue marepuana

1 | JlromuHECUEHTHBIE KpacuTenu OuoTkaned. DiayopecreHTHass MHUKPOCKOMHS
JUHAMUKH KaJIBLIAS.

2 | [Ilpumenenue KoH(}OKaTHLHON MUKPOCKOIIUU B UCCIIEIOBAHMIX 1N VIVO.

3 | Metoasr iryopecrieHTHOM UMMYHOTHCTOXUMUH.

5. ®OPMBI TEKYHIETO U U'TOI'OBOI'O KOHTPO.ISI, KPUTEPUU OLIEHKHA

5.1. Tekymmii KOHTPOJb: Tekymuii KOHTPOJIb OCBOCHHUS JAUCIUIUIMHBI
MIPOBOJUTCST PETyJsIPHO, HAyWMHAs CO BTOPOM Henenu oOydeHus, B (opme KOHTPOJIsS
MOCEIaeMOCTH, YCTHOTO Oompoca o uzydaemoi teme. @opmoii UTOroBOro KOHTPOJIA MO
TUCIUTUIMHE SIBJISICTCSl MOATOTOBKA MPE3EHTAIMM B paMKaxX OJHOW W3 TMpeiaraeMbIX
TEMaTHUK C y4€TOM COOCTBEHHBIX Pe3yJIbTAaTOB.
Tembl 01151 NOO20MOBKU NPEe3eHMAYUIL:
1. ITpumenenue (GayopeclieHTHONH MHKPOCKOIHMH B MCCIIEIOBAHUIX JUHAMHUKH KaJIbIUS B
kieTkax. diayopeciieHTHbIE KPACUTENN U METOIUYECKUE MTOIXOIBI.
2. [lpumenenre  (IIyOPECHEHTHOM  MHKPOCKOIIMM B  HCCIECAOBAHMAX  JTUHAMHKH
MOTEeHIIMANla JeHCTBUS B KieTKaX. DIyopecueHTHbIE KpacUTEeId U METOJUYECKUe
TIOJTXO/IBI.
3. [IpumeHenre KOH(MOKAIBHOM MHKPOCKONHMH B HCCIEAOBaHUAX in vivo. Mogenun
3a00J1€BaHU.
4. CnenpanbHble  METOIBI  WCCIACIOBAHMS C  KCIOJIB30BAHHEM  KOH()OKAIBHBIX
mukpockornos TIRF.
5. CnenpanbHble  METOABI  WCCIEIOBAHUS C  HCIOJB30BAaHHEM  KOH(OKaIBHBIX
MukpockonoB FRET.
6. CrienmanbHbple  METOABI  HCCIAEIOBAaHHMA C  HCIOJIB30BAHHEM  KOH(OKAaJIBHBIX
MukpockornoB FRAP.
7. MeTonbl oBhIIIEHUs paspenienus: Mmukpockonos: 4Pl, STED, STORM , PALM.
8. UMMyHOIHCTOXUMHYECKAE METOBI HCCIEIOBAHUM C NPHUMEHEHHEM KOH(POKAIBLHON
MHUKPOCKOTIHH
9. I'enerTnvecku KoaupyeMbie GIIyopeCeHTHBIE METKH.

6.2. Kputepum olleHKH UTOTOBOI'0 KOHTPOJIS:

«3a4YTCHO» Hpe3eHTaHI/I$I npeaAcTaBjiCHa; COACPIKAHUC o0Oactu HCCIICOO0BAaHUA
PACKpPBITO, IIPCACTABJICHHLIC PE3YJIbTATbl COOTBCTCTBYIOT obnactn
ucciacaoBaHusAa CriCOuaJlIbHOCTHU «Dusznonorus»

«HE€ 3a4TCHO» Hpe3eHTauH>1 HC IMPCACTABJICHA

IIpy _ OTCYTCTBHM __ OLIEHKH _ «3aUYTEHO» OﬁvanMHﬁCH HE JOIYVCKACTCA K

NMPOMEKYTOYHOM _ aTTECTAIMM _— KAHIWIATCKOMY JK3aMEHY 10 _CHeuuaJbHOM
AUCHUIIINHE
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6.3. DJIeKTPOHHBbIE PeCypPChI
1. bBassel nanusix MTHUOH PAH - www.inion.ru
2. HuadopmanuonHas cuctema - Www.window.edu.ru
3. basa gaHHBIX MEIUIMHCKUX H Ouomorndyeckux mnyoaukamuii PubMed -
https://www.ncbi.nlm.nih.gov/pubmed

7. ONUCAHUE MATEPHAJIBHO-TEXHUYECKOM FA3bI, HEOBXO/JUMOI¥ J1JI51 OCBOEHUSA
JTIMCIATIIAHBI
JIeKIIMOHHBIE 3aHATUS M KOHCYJBTAIlMHM, CaMOCTOSTENIbHAas padoTa IO OCBOCHUIO
JTUCIUIUIMHBI U TIOJTOTOBKA K C/Iade KaHAMIATCKUX 3K3aMEHOB MPOBOSITCS B CHEITHATBHBIX
MOMEIICHUAX  (YUTAIbHBIA  3a]  HaydHOW  OHOMHMOTEKM W/WiM  KOH(EPEHII-3aJbl),
000pYyIOBaHHBIX MEOEbI0 (CTOJBI, CTYJbs), KJIACCHOM JOCKOW (MEJIOBOM), KOMITBIOTEPOM,
MPOEKTOPOM JIsI IEMOHCTPAIIUH MTPE3ECHTAIUH.
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