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

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: Brenenne B KIIETOYHYIO U MOJISKYIISIPHYIO OMOJIOTHIO
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 1
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynuropHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 30 gac.
nabopatopusele 3ansaTus: 0 gac.

Camocrostensnas padora: 105 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e1.: 5

[Iporpammy cocraBui: I'A. Hocog, phd (kaus. 6uos. HayK)

[Tporpamma oOCy>k/IeHa Ha 3aCeJaHUU LIEHTPa 00pa30BaTEILHBIX porpaMM PHU3TEX-IIKOIBI OHOJIOTHYECKOM 1
MenuuHCKol Gusnku 22.07.2022



AHHOTANMA
Kypc «BBeneHme B KICTOUHYHO U MOJEKYISIPHYIO OWOIOTHIO» SIBISETCS KIFOYEBBIM KOMIIOHEHTOM
00pa30BaTeILHOTO TPOIECCa, MOCKOIbKY B HEM 3aKIIAJbIBAIOTCS TIOHSTHS W IMOIXOIbI, HEOOXOAWMBIE IMPHU
OCBOCHHUM BCEX IMOCIEAYIONMX OnoNoruueckux KypcoB. bomee Toro, B mporecce oOydeHHs y ciymiaTenci
(hopMupyeTCS TIEIIOCTHOE TIPEICTaBIeHNE O (PYHKIIMOHUPOBAHUN OMOJIOTMYESCKUX CUCTEM PA3IMYHOTO PaHTa.
Bonee Toro, B Kypce 3akiiaabpIBaeTCs JJOTUKA UCCIIEN0BATENFCKOTO MBIIINICHUS U CTPATETHUs IJIaHUPOBAHUS KaK
OTJICTBHBIX SKCIEPUMEHTOB, TAK U MOJHOLUEHHBIX UCCIECIOBAHUMN.

1. leau u 3apauun

eap AUCUMNIMHBI
llenbto OCBOGHHMS JUCHMIUIMHBI SIBISIOTCS  (OPMHUPOBAHME IICIOCTHOTO — IPEJACTABICHHUS O
(hyHKITMOHMPOBAHWH KIIETOK ¥ OPraHW3MOB, 0a30Bble TNPUHIIUIBEI CUCTEMHOW W CUHTETHYECKOM
OHOJIOTHH.

3agaun AUCHMIIHHBI
- O3HAKOMHTH CIyIIaTeJed C COBPEMEHHBIMM IPEICTABICHUSMH O CTPOEHHM M (DYHKIMOHHUPOBAHUU
KJIETOK TPO- U 9yKapHoT;
- chopMHpOBaTh LEJIOCTHOE TMpPEICTaBIEHHE O KIETKEe, KaK O CaMOpErylupylolmencs u
CaMOIIO/JICPIKUBAIOIICHCS OMOIOTUYECKOW CUCTEME;
- pPa3BUTh Y clyllareled MCCIeJOBaTe]bCKOE MBIIUIEHUE, YMEHUE aHAJU3UpPOBaTh HayuyHYIO
JIUTEPATYPY, HAyYHBIE CTATHU;

- HAYy4YUTb CHymaTeHeﬁ CTaBUTHb HUCCJICAOBATCIILCKUC 3ada4ud U MPOCKTUPOBATH IKCIICPUMCHTAJIIBHYIO
JCATCIIBHOCTD.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalH{ MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIMH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMITHIOTEPHBIMH CETSMHU C IENbI0 MONTYYeHHs], XpPAaHeHUS U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)

nHpopMaIun
ITK-1 Crioco0eH 1maHupoBarh U MPOBOIUTh [IK-1.5 VYmeer crpourh MaTreMaTHYeCKUE MOAEIM UL
Hay4HBI€ JKCIIEPUMEHTEHI (B N30paHHOM OIMCAHUS U UCCIEINOBaHMSA IIPOLECCOB M SIBICHUN B
IPEIMETHOM 0011aCTH) U (MJIH) TEOPETUYECKUE | COOTBETCTBYIOLIMX HAy4HBIX 00IacTIX
(aHAIMTHYCCKUE U IMUTALMOHHBIC) I1K-1.7 3HaeT OoCHOBHBIE IpaBHiA IOBEAEHHUS U PabOTHl B
HCCIIEOBaHUA COBPEMEHHOM Hay4yHOI J1abopaTopuu

IMK-3.1 3naer mpuHIOMIILI PabOTHI M JHANa3oHbl pabounx
apamMeTpoB HCIOIB3YEeMOT0 HayYHOTO 000py/IOBaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
I1K-3 CniocoGeH BbIOMpATh ¥ IPUMEHSTh UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
noaxozsiee 000pyaoBaHNE, MHCTPYMEHTB 1 |OLICHHBAaTb TOYHOCTh NPUOMIKEHHBIX — aHAJUTHYECKUX
METO/Ibl UCCIIEOBAaHUM Ul pelleHHs 3ajad B |METO0B BbIYMCICHUM

M30paHHON IPEJIMETHON 001acTH [1K-3.3 YMeeT Npou3BOJUTH OLIEHKY TOYHOCTH YMCJIEHHBIX
METO/IOB, HCHOJIb3yeMbIX Ha OBM, BBYHCIUTEIHHON
CIIOKHOCTH  HCIIONIB3YyeMBIX  aJrOPUTMOB U o0ObeMma
TpeOyeMBIX BBIYHCIUTEILHBIX PECYPCOB

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

CTpoeHHE W (YHKIMH OPraHOMAOB KIETKH, 5Tambl KJIETOYHOTO JeleHus, KommoHeHThl OTL]
MUTOXOHJPUH U XJIOPOILJIACTOB, BHYTPUKJIETOUHbIE CUTHAJIbHBIE KACKAbI.
YMETb:




YUTaTh M AaHAJU3UPOBAaTh HAyUHO-UCCIICAOBATEIbCKYIO JIUTEpaTypy II0 TeMaM KJEeTOYHas H
MOJICKYJIIpHasi OMOJIOTHSl Ha aHIIUICKOM si3bike. OOpabarhiBaTh pPe3yJbTaTbl SKCIEPUMEHTAIBHBIX
JAHHBIX, OJIYYEHHBIX [IPU UCCIIEN0BaHUM KJIeTKU. [IpoeKTupoBaTh UCCIIEN0BATENbCKYIO AEATEIBHOCTD
B 00JIaCTH MOJIEKYJISIPHOW M KJIETOYHOM OMOJIOTHH.

BIIAJIETh:

HaBBIKAMU MCCJIEI0BATENILCKON NESTEIBHOCTH, HABBIKAMU CAMOCTOSITENILHOIO MMOMCKAa MHPOPMALIUH IO
JUCLUIUIMHE.

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

4.1. Paznenbl nuctMIiInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHSATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
[TpuHIMIBI OpraHu3alMy  KJIETKH Kak
1 Ouosornueckoil cuctembl. MeTonel U 6 15
MOAXO/bI KIETOUHON OMoI0Tnu
OcHOBHBIE KJIaCCBI OHOMOJIEKYII.
2 [IpuHnunel peanu3aluu TE€HETHUYECKOH 6 15
pOrpaMMBbl
[Mna3zmaruuaeckas MeMmOpaHa.
DU3NKO-XUMHUUECKHE TPUHIATIBI
3 OopraHuzaiui OWMOJOTHYECKUX MeMOpaH. 10 15
Tpancnopr qyepes MeMOpaHy.
OnexTpudeckue SIBJICHUS Ha
Ouosornuecknx MemOpanax
4 MemOpanHas OnosHepreTuka. J[pixanue. 3 15
®oTocuHTE3
5 Peanuzauus renetnueckoit H”HGOpPMaLUU 6 6 9
6 LuToCKeneT M TPaHCHOPTHBIE CHCTEMBI 6 6 9
KJIETKH
7 [lepenada curuanoB BHYTpHU KIETKU 6 6 9
8 KneTtounslii uki. ATIONTO3 U OHKOI'€HE3 6 6 9
MonekynspHble ¥ KJICTOYHBIE TPUHIHIIBI
9 OpraHu3aluu MHOTOKJIETOYHOTO 6 6 9
opraHusma
Hroro yacos 60 30 105
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. [TpUHIUIIBI OPTaHU3AIUHN KJICTKH KaK OMOJIOTMYECKON CHCTEMBI. METOIBI M MOJAXOABI KICTOYHON
OMOJIOrHUH



OOume mnpexncraBieHusi O OWONOrMUECKMX cHucTeMax. [IpUHLOMOBI OpraHM3aldu  KHUBOTO.
[Monsepxennass ommbOkam perumkanusi. OOMEH BEIIECTB M OHEPrud. [IpUHIMIIBEI yCTpPOWCTBA
MPOKAPUOTHYECKON KJIETKH: TeHEeTHYECKUH ammapar, anmnapar OMocuHTe3a Oeiika, MeTadoIrnuecKuit
ammapart, Iula3MaTHueckass MeMmOpaHa. [MHoTe3sl NPOUCXOKICHUS JYKApUOTHUYECKHX —KIIETOK.
Cumbuorene3. I[umore3sl BO3HMKHOBEHHMS KJIETOYHOTO fAapa. BTopuyHBIE W TpeTHYHBIN
sHIocuMOn03. Ilockieroynble W HAJKIETOYHBIE CTPYKTYphl MHOTOKJIETOUHBIX ~OPTraHH3MOB.
CHHIMTHM W CHUMILIAcThl JKMBOTHBIX. ®parmobnactema pacreHuil. CudoHalbHBIE TaJIOMBI
donopocneir.  [lnasmommanbHble  opraHu3mbl.  MeToabl — MHUKpockonuu.  CBETONOJbHAS,
TEMITHOIOJbHAsL, (pa30BO-KOHTpacTHAs U Apyrue GopMbl onTHUECKOH Muapockonuu. dnypecrueHuus.
®dnyopecuienTHas MUKpockomusi. Diryopodopsl, Uconb3yeMble BO (IIyOpeCleHTHOW MUKPOCKOIIHU:
oprannueckue (iayopodopsl, uyopecueHTHbIE O€lKH, KBaHTOBbIE TOUKA. KoHGokanpHas u
light-sheet Mukpockonus. PuznyecKkue NPUHIMUIGI, KCIOIL3yeMble B CYOMU(PPaKIIMOHHON
omruueckoit  mukpockormu. PALM, STORM, STED, PAINT, Expansion microscopy.
3D-pekoHCTpyKIUsl TpH CYOAUPPAKIIMOHHON ONTHYECKOW MHKPOCKONMHUHM. METOABI 3IEKTPOHHON
mukpockoruu. TEM, SEM. Koppensauust n300paxeHnid 3JeKTPOHHON U ONTHYECKOH MUKPOCKOIINH.
Metox KIETOYHBIX KyIbTYyp JUIS pabOTBI C KIETKaMH MIJIEKONUTAoUMX. [IpuKpenseHHsle |
CYCIIEH3MOHHBIE KJIETOYHBIE KYyJbTYyphl. BbIpalmuBaHuE KIETOK, TKaHEW M OpPraHOB YeJOBEKa M3
UHAYLUUPOBAHHBIX IUIIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK. Mo3roBele opraHouzabl. MeTon 1moToyHOM
LUTOMETPUH.

2. OcHoBHBIE K1acchl OnoMonekyi. [IpruHIuns! peanu3anuy reHeTHYECKON IPOrpaMMBl

Bonnas u Henomsipaas asel B kietke. OcoOOCHHOCTH MOJIEKYJIBI BOBI, ONpeaesonme Guzniecknue
cBoiicTBa pactBOopHTens. llporecc pacTBOpEHUS] HEMONSPHBIX, MOJNSPHBIX M 3apsDKEHHBIX
coenuHeHuii. BydepHbie pacTBOpbI, cBoiicTBa Oy(epHBIX pacTBOpoB. Bydepsl, mcnonb3yeMbie B
KUBBIX KieTkax. OCHOBHBbIE (YHKIIMOHAIBHBIE TPYNIIBI OPraHWYECKUX coequHeHuil. Kiaccer
COC/IMHEHUH, CHHTE3UPYEMbIX B JKUBBIX OpraHu3Max. SIBieHue omrumueckoi mzomepuu. R/S u L/D
HOMeHKiarypa. Metabonom. [lepBuuHble M BTOpUYHBIE MeTaOONUTHL. MeTabonu4ecKue IyTH.
TepMogMHAMHYECKHE NPUHIWIBI OpraHM3allil  MeTa0oIMYecKkux myTei. «Makpospruueckue
coenuueHus». Ilomumepsl. Kitacchl moiauMepoB: HalpaBlICHHBIC, PETYISpHBIC, HEpEryJspHbIC.
HeperynspHble nonuMmepsl ¥ TOABEP)KEHHAs OIMMOKaM PEIUIMKAHs KaK CII0COO BO3HUKHOBEHHUS
HOBOM WH(]OpManMu B JKUBBIX cUcTeMax. MOHO-, AM- M TOJUCAaXapujabl, UX pa3sHoOOpazue u
¢ynkimu. Pa3HooOpasue IMPOTEMHOTEHHBIX aMHHOKHCIIOT. OBOJIOIMS TE€HETHYECKOrO KOJa.
Bropuunas crpykrypa Oenka. dusuueckue NPHHIMITBI, JIeKalHMe B OCHOBE (DOJIMHIa OENKOBBIX
modekyn. Tperuunas crpykrypa. [lapagoke JleBuHTans u ero paspenienue. MyinbTuCyObeJUHUYHBIC
KomIutekcbl. @DepMeHThl. MoOTOpbl — (EepMEHTBI, OCYIICCTBISIONINE MEXaHUYECKyl paboTy.
Hykneotupl, ux ponb B kietke. CrocoObl coequHeHns HykieotuaoB. Hykineosumanpocdarcaxapa.
HyxnenHoBbie KHUCOThL. PUO0O3UMBIL, MX pasHOOOpa3ue, PYHKIIUN U DBOJFOIIHS.

3. Ilnazmarnueckas MemOpaHa. PHU3MKO-XMMHUYECKUE TPHHIMIBI OPraHU3alMUd OHOJOTMYECKHX
MeMOpaH. TpaHcnopT uepe3 MeMOpaHy. DJIEKTpHUUECKUE SIBICHUS Ha OMOJIOTHYECKUX MeMOpaHax

Kunxue xkpuctaisl. CBolicTBa AunuAHbBIX MeMOpaH. Auddys3us B aunugHoit memOpaHe u depes
Hee. PaszHooOpasue MeMOpaHHBIX JIMIUIOB: DIHLEPOTUNUIBI, COUHTOIMIUABI, CTEPOUMIbI,
JUIONOINCcaxapuabl, TMIUAbl apxeil. CBoiicTBa MeMOpaHbl, ONpeAessieMble ee TMIUIHBIM COCTaBOM.
JlunuaHe cocTaB pa3IMYHBIX MeMOpaH KieTku. Jlunumasie MUKponoMeHsl, padtel. MemOpaHHbIe
Oenxu. Tononorust TpancMeMOpaHHBIX OenkoB. PyHKIMKM MeMOpaHHBIX OeskoB. Buabl Tpancmopra
yepe3 MemOpany. Pusndeckre MPHUHIUIBI, OrpaHUYUBAIONIAE TPOCTYIO NUGMGY3HI0 COeNUHEHHH
yepe3 nunuanylo memOpany. Ilepenoc moHoB depe3 HemoysipHylo ¢a3zy. O6neruennas auddysus.
AxBanopunbsl. PazHooOpa3ue WOHHbIX KaHaioB. CoOCTOSHHMS HWOHHOTO KaHaiua. JoOHOQOPSI.
[lepenocunkn Ha mpuUMepe MEPEHOCUMKOB TIOKO3bL. [lepBUUHO-aKTUBHBIA TpaHcropT. VcTouHuku
SHEPTruM sl TMEePBHYHO-AaKTUBHOIO TPAHCHOPTA. BakTepHOpoaONCHHBL. DIEKTPOH-TPAHCIOPTHHIE
uenu. PasznooOpasue AT®a3. Bropuuno-aktuBHBIM TpancrmopT. CodeTaHHe pa3HBIX BHJOB
MeMOpPaHHOTO TPAHCIIOPTa B YHTEPOLIUTE, KJIETKE U3BUTOIO KaHAIbLIA, TAPUETATIBHOMN KIIETKE JKeJIe3bl
xenynka. Kanpuuespiii merabonusm. YpaBHeHue HepHcrta. Poib MOHHBIX KaHaloB B TeHEpaLUU
MoTeHIMana Ha MeMOpaHe. MeMOpaHHbBIN TOTeHIMAN MOKos. JlokanmbHble (IIyKTyaluy MOTEHIMaa
Ha MeMmOpaHe. IlocrcuHantuueckue noreHumaibl. [loreHnuan koHHeBOH rumacTUHKH. lloTeHuman
JneucTBuss Ha akcoHe. [loreHnmman JeMCTBUS KapAMOMHOLATA. TOKCHHBI, BIUAIOIIUE Ha
3IIEKTPUUYECKUE SIBIICHUS Ha MeMOpaHax.

4. MemOpanHnast 6nosnepretuka. Jpixanue. @oTocuHTE3



XeMHOCMOTHYECKOE  COTMpPSDKEHHWE Kak OCHOBa  OuodHepreTWkd. [IpwHIMIOBI  yCTpoiicTBa
UIEKTPOH-TPAHCIOPTHOW  Henu. I'pagueHT BOCCTAaHOBHUTENBHOIO IOTEHIMATAa  Pa3iIUYHbIX
MEPEHOCUUKOB 3JIeKTpoHa. HUKOTHHOBBIE M (IaBHHOBBIC HYKJIEOTHIBL. XHHOHBI. JKene3o-cepHble
knactepsl. Lutoxpomer. DOTL[ mnporobuonorndeckux cucreM. OTLl apIxaHUsT MUTOXOHAPUI
MIekonuTaomux. Jpxarensupie komiuiekcebl. Kommnonentst DT — mumnenn TokcuHoB. Tepmorenes.
OTL mutoxonmpuii pacrenuid. [[pixarensubie OTL[ mpoxapwot. PasHooOpaswe THIOB AbIXaHUS
IPOKApHOT: BHUABI a3pOOHOTO M aHa’pOOHOro AbIXxaHusA. DOTOCHHTETHYECKHE ITUIMEHTBHI.
dotocuctemsl. AHTeHHBIE KoMIiekcehl horocucteM. DT ¢orocunTesa mypnypubix 6akrepuii. DTL]
¢dorocunTesa 3enenbix 6akrepuit. AT PoTocuHTE3a CHHE3EIEHBIX BOJOPOCTIEH U XJIOPOILIACTOB.

Cemecrtp: 2 (Becennuit)
5. Peanmzanus reneTnyueckoi HHGOpMAIUH

JHK kak nHOcuTenb renermueckoil mHpopmauuu. CocraB mnocnenoBarenbHocteid JJHK mpo- u
sykapuoT. CTpyKTypa mpokapruoTudeckoro renoma. OneponHast cTpykrypa reHa. Karabonmueckue u
aHaOonuueckue onepoHsl. [IpuHIMIBI perymsiuun paboThl MPOKapHOTHYECKOro reHoMa. CTpyKTypa
FEHOMA OJYKapuOT. DBIOpOKpaTWYeCKuM MOTOJOK TeHOMA. Jloyisi MHTPOHOB B TI€HaxX pPa3HbIX
opranuzmoB. C-value mapagokc. KommoHeHTBI reHoMa 3yKapuoT. lIporcxoxneHue U 3BONIOLUS
MOJIBIKHBIX 37eMeHToB reHoma. PHK-momumepassr mpo- u sykapuot. [Ipoueccunr mpe-mPHK.
CrutaiicuHr. AJbTepHATHBHBIN crutaiicuHr. [lepeTacoBKa 3K30HOB Kak ITyTh CO3JaHHS Pa3sHOOOPa3Hs
OenkoB sykapuot. Tpancmsammsa. Dtamel TpaHcasaiuu. Kom-HezaBucumas TpaHcmsiuus. Perymsmms
skcpeccun Oenka npu nomouy Hekoaupyoomux PHK. buocunres MemOpaHHBIX OEIKOB 3YKapHOT.
7S PHK.

6. LluTockeeT ¥ TpaHCIIOPTHBIE CUCTEMBI KIETKH

KommonenTs! nuTockenera 3ykapuor. IIpokapuornueckne OeNKu- MPEAmeCTBEHHUKH ITUTOCKENIETa.
TyOynuH. MukpoTpyOoUuKHy, AyIIIEeTH U TPUILIETHL. JJuHaMuueckass HeCTaOMIbBHOCTh MUKPOTPYOOUEK.
Pacnonoxkenne u gUHAMHKa MUKPOTpYyOOUYeK B JKMBOH KieTke. benku, acconuupoBaHHBIE C
MUKpOTpyOOukamMu. MOTOpPBI: ITMHEMH W KHHE3WH. Poib JUHEMHAa M KHWHE3WHA B TPAHCIOPTHBIX
npoueccax B kierke. [loBepenne MUKpOTpyOouek mpH KieTodHoM aeneHunu. CTtpoeHue u pabora
9YKapHOTHYECKOTO  JKTyTUKa. Pa3HooOpasue  JKIYyTHKOB  3yKapuor. Jlpyrue  CTPYKTYph
9YKapHUOTHYECKOW KJIETKH, 00pa3oBaHHbIE MUKPOTPYOOUKaMu. AKcornoauu. TOKCUHBI, JCHCTBYIONTHE
Ha MUKPOTPYOOUKH: KOJIXHUIIMH, TaKcol. AKTUH. /IluHaMuka akTHHOBBIX (hramMeHToB. Pacnonoxenue
akTMHa B KieTke. KopTHKanpHBIM IMTOCKENeT, (GWIONOAWH, JIaMEIUIONOAuH, (uiIonoany,
7000TI0IUH, SPYNTUBHBIE NIceBrononnu. benku, acconuupoBaHHBIE ¢ AKTUHOBBIMH (DUITAMEHTAMH.
Ponp akTMHa B MO3WIIMOHUPOBAHMHM MEMOpaHHBIX OenkoB. Pa3HooOpazme muosuHoB. [IpuHIMI
paborbel Muo3uHa. MpIlIeYHOE COKpamleHHe Dmagkux Mbiml. KuHaza Jerkux nened MHO3MHA.
MpIlIeYHOE COKpALEHHE IIOIEPEYHOIIONO0CAThIX CKEJIETHBIX MBI, TpPOIIOHMHOBBIA KOMILIEKC,
TportoMro3uH. CokpaiieHne KapaJuoMuonuTa. TOKCHHBI, IEHCTBYIOIINE Ha AKTUHOBbIE (DPMIIaAMEHTHI:
LIUTOXAJIa3MH, JATPyHKYIHH, (ammonaun. SnepHas namuna. [IpeoOpasoBaHus saepHON JaMUHBI B
xonie kapuokunesa. [Ipomexyrounsie gunamentsl. CrieKTpUHOBBINA IUTOCKeNeT. HelipoduiameHTsI.
CozpeBanue keparuHouuTa. Bakyom. TpaHCmopT Be3WKya B JyKapHOTHUECKON  KIIETKe.
SNARE-6enku, COPI, COPII, knarpun. duHamMuH. DK30- W SHIOIHUTO3 CHHANTHYSCKUX BE3UKYII.
OHjoIUIa3MaTHUeCcKuid  peTukynyMm. Anmapar [onbmku. fAnepHas obGomouka. TpaHcmopT uepe3
snepHbie Topbl. CTpyKTypa SIEpHOTO IMOPOBOro Komiuiekca. CHCTEMBbI SIEpHOTO HMMIIOpTa W
skcriopra. NLS u NES.

7. Ilepenada CUTHAJIOB BHYTPH KJIETKH

[TpuHIMIBI OpraHM3alMM CUTHAJIBHBIX KackaaoB. llomoxwurenbHas M oTpuuarenbHas oOpaTHas
CBSI3b. THIBI PEeLENnTOpPOB: MOHHBbIE KaHaubl, THpo3MHKHHA3bl, GPCRs. Curnamunr uepe3s GPCR.
Bera-anpeHopenienTop W CUTHaJbHBIA Kackaa B medeHd. AneHwnarnmkinaza. Pocdommmnaza C.
I'yaaunariuknaser. NO-curnanuar. Kaneruesbiii curnamuar. MAPK-kackagel. ®otopenemniiusi.
Perynsanus nonspusauuu kietkd. CUTHaJIMHT CTEPOUIHBIX TOPMOHOB.

8. KineTouHsblii IUKII. AIOIITO3 U OHKOT€HE3



Tunbl Muto3a sykapuor. IloBenenue nuTOCKeNeTa B pPa3IMYHbIX TUnax Mutosa. IloBeneHue
XpoMocoM B xozae muro3a. Perymsamus xiierounoro mukia. Cucrema muxnnH-CDK. MexaHu3mbl
LUTOKKMHE3a. OHaomuro3. IlonuTeHHble XpomocoMmbl. Bo3HHMKHOBeHHE MelHo3a B 3BOJIOLUU:
TUNOTE3bl U MpEeAnocbulkh. llojoxkeHWe Melo3a B KU3HEHHOM IMKJIE Pa3IMYHBIX OpPraHU3MOB.
lenerndeckas pexomOuHanus npu Meiiose. Pons Hexonupytomux PHK B momaBineHnu NOABMKHBIX
TEHETHYECKHUX JJIEMEHTOB IpH Meio3e. THMbI KieTouHoH rudenu. MexaHu3Mbl 3allycKa arornTro3a.
Kacnaser u mpokacnasel. Anontocoma. benok p53. Hekanonndeckue GoOpMbI KIETOYHOH THOEIH.
Omnxorenes. [IpoTOOHKOT€HBI 1 OHKOCYIPECCOPHL. DTaIbl OMTyX0JIEBOH TPaHCOPMALIHH.

9. MOJ'IGKy.]'IHpHBIC " KJICTOYHBIC ITPUHIMUIIBI OPpTraHU3allui MHOTOKJICTOYHOTO OpraHn3mMa

AnresusHble Oenku. Kaarepunsl. IHTerpuHbl — cTpoeHue, pazHooOpasne u npoucxoxaeHue. beiku
IUIOTHBIX KOHTakToB. CHHANTHYECKHE aare3uBHbIC OCJIKM: HEHpEeKCMH W HeWponuruH. benku
KJIETOYHOIO MarpHKca: KOJUIAIEHBl, 3JacTUHBI, JIaMUHUHbBL. Co3peBaHue KkoiuiareHoB. CTpoeHue
0azanpHON TUIACTUHKH. DPHOpOHEKTHH. THIBI KIETOYHBIX KOHTAKTOB. AJIE3UBHBIC KOHTAKTBHI,
IUIOTHBIE KOHTAKThI, IE€CMOCOMBI, MOIYJECMOCOMBI, ()OKaIbHBIE KOHTAKThI, HEKCYChl. XUMHYECKHH
cunarc. UmmyHonmorndeckuii cunarc. [opMonansHast perymsuus. TkaHeBas opraHuzanusi ryOOK U
Tpuxoruiakca. OCHOBHBIE THUIIBI TKaHeN y Metazoa. TkaHeBas MHXEHEPHSI.

5. Onucanue MaTepuaJbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaATEJIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

— y4eOHbIC ayAUTOPUH IS TPOBEACHUS 3aHATHI JIEKIIMOHHOTO / CEMUHAPCKOTO THUIIA;

— ayIUTOPUH, OCHAILICHHBIE KOMIIBIOTEPHON TEXHUKOU C MOAKIIOYEHUEM K ceTh «IHTepHeT»;
— KOMIIBIOTEP U MYJIBTHMEANIHOE 000pyaoBaHe (IIPOEKTOP, 3BYKOBasi CUCTEMA),

— WHAMBUYaJIbHbIE BEIYMCIUTEIBHBIE CPECTBA CTYICHTOB (TIEPCOHATIBHbBIE KOMITBIOTEPHI) JUIs
BBINIOJTHEHUS IOMAIIHUX 3aJaHHMH.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

Jlureparypa npenocrasinsiercs 6a30Boi Kadeapoi:

1. b.AnGeprc u ap «MonekynsipHas OHOJIOTHS KIETKW», n3aarenbetBo «Mup» Mocksa, 1998 (2007 —
MPEIIOYTUTENLHO).

2. lO0.U.AdanacweB, H.A.}lOpuna «I'ucronorusi, tuTonorus u sMopuosorus», usnauue 5, 2002,
Mocksa «Megununa.

3. Knerku no Jlstouny / JI. Kaccumepuc [u ap.] ; nep. 2-ro aHr.

u3a. — M. : Jlaboparopust 3Hanui, 2016. — 1056 c. : us. wui.

JomnonHurensHas aureparypa
Jluteparypa npenocrasinsiercs: 0a30Boi Kadenpoi:
1. B.JI.beikoB «llutonorus u obmas ructonorus. yHKuoHanbHas MOpQOIOTHS KIETOK U TKaHEH
yenoseka», COTUC Cankr-IlerepOypr.
2. K.Cencom, I1.Ya6ctep «Knerkay, - «Mup», Mocksa, 1980.
3. A. Poiir, Ix. bpoctodd, [. Meitn «MUmmynonorusy - «Mup», Mocksa, 2000.
4. T'.-P. Bypmectep, A. Ileuyrto «Harnmsaanas ummynonorus» 3-e uza. BMUHOM, 2014.

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Google Drive st octymna k Marepuanam Kypcea. [IpuBeTcTByeTcs HaU4ue BO BpeMsl 3aHITHI
CcMapTPOHOB/HOYTOYKOB JIJIsl y4aCTHs B UHTEPAKTUBHBIX YIPAKHEHUSX.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

CTyneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIIINHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI PCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB Ha BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3yUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATHUSIX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajeHHUss MaTepraIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTLINHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIbHBIX TEM, BOMPOCOB, CIEAYyeT OOpamiaTrhCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUNM CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 1
KBaJIMpUKALUS: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

Pa3zpadorunk: I"A. Hocos, phd (kanz. 6uos. Hayk)



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMalWuW MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3aj1a4 MpodeCcCHOHANBHOM JeATeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33]1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMITHIOTEPHBIMH CETAMHU C IENbI0 MMONTYYeHHs, XpPAaHeHUS U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECCKOMN)

nHpopMaIuu
ITK-1 CriocoOeH 1miaHupoBarh U MPOBOIUTD [IK-1.5 VYmeer crpourh MaTreMaTHYeCKUE MOAEIH UL
Hay4HBI€ JKCIIEPUMEHTHI (B N30paHHOM OIMCAHUS U UCCIEINOBaHMSA IIPOLECCOB M SIBICHUH B
[PEIMETHOM 00/1aCTH) U (MJIH) TEOPETUYECKUE | COOTBETCTBYIOLMIMX HAy4HBIX 00JacTIX
(aHAIMTHYCCKUE U IMUTALMOHHBIC) I1K-1.7 3HaeT OoCHOBHBIE IpaBHJA IOBEAEHHS U PabOTHl B
HCCIIE0BaHUA COBPEMEHHOM Hay4yHOI1 1abopaTopuu

[MK-3.1 3naer npuHIOHMIILI PabOTHI M JHANa3oHbl pabounx
apamMeTpoB HCIOIB3YEMOT0 HayYHOTO 000py/IOBaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh WCIIONIb3YEMBIX ~ TEOPETHMYECKHX TOAXOJOB M yMEHHE
MoIXoIAIIee 000PYyIOBaHNE, HHCTPYMEHTHI H OIICHWBATh TOYHOCTh TPUOIMKCHHBIX  aHATUTHICCKUX
METOJIbI CCIIEIOBAHMM JIJIsl pelIeH s 3aa4 B |METO/IOB BbIYUCTICHUI

n30paHHON IpeIMETHON 00IacTi [IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  HCIIONb3yeMbIX  alrOpUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B PE3YIbTATC U3YUCHUA JUCHUIIINHBI «BBG,I[GHI/IG B KJICTOYHYIO U MOJICKYJIAPHYTO OHOJIOTHIO» O6y‘{aIOH_[I/H710ﬁ
JOJIKCH:

3HATH:
CTpoeHHE ¥ (YHKIUH OpPraHOWIOB KIJIETKH, JTamlbl KIETOYHOTO JejeHus, KomroHeHThl OTL]
MUTOXOHJPUH U XJIOPOILIACTOB, BHYTPHKJICTOUHBIC CUTHAIBHBIC KACKA/IbI.

yMeThb:
YUTaTh W AaHAJIW3UPOBATH HAYYHO-HCCIICAOBATEILCKYIO JIATEpATypy 10 TeMaM KJICTOYHAs H
MOJICKYJISIpHAsi OMOJIOTHSI Ha aHDIUICKOM si3bike. OOpabarhBaTh Pe3ysbTaThl KCIIEPUMEHTAIBHBIX
JTaHHBIX, TOJTYYECHHBIX MIPU UCCIEIOBAaHUN KIETKH. [[pOEKTUPOBATh HCCIIEAOBATENBCKYIO ACATEILHOCTh
B 00JIACTH MOJICKYJISIPHOW U KJIETOYHOM OMOJIOTHH.

BJIaJIeTh:
HaBBIKAMH HMCCIIEJOBATEIBCKOM JESATEIbHOCTH, HABBIKAMH CaMOCTOSTEIILHOTO MOMCKA HH(OpMAIMU 1O
JTHMCIUILTHHE.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1 cemecrtp.

1 gactp. Knetka — o0Omme npeacraBieHuUs.

1.1.  Kakue MOCTKJIETOUHBIE CTPYKTYpbl BCTPEUAIOTCSI B MHOTOKJIETOUHBIX opraHu3max? Kak oHu
BO3HMKAIOT, KaK YCTPOCHBI U KaK1e (yHKIIMU BBITOIHAIOT?

1.2.  Kak MarpuuHblii OMOCHHTE3, B COUYCTAHUH C CIIy4alHBIMHU OIINOKAMHU M €CTECTBEHHBIM OTOOPOM,
MPUBOIAT K 3BOJIOLMHU Ouonmormueckux cucreM. IlpuBeaure mpumMepsl MarpuuHOro OmocuHTe3a. B
KaKuX CiIydasx OIIMOKM, BO3HUKAIOIIME IIPH MATPUYHOM OMOCHHTE3€, MOTYT 3aKpemnuTbcs U
nepeaarsesi IOTOMKaM, a B KaKUX CIIydasx — HeT?

1.3. Kakue cuibl MPUHAMAIOT YY4acTHE B CBOpauMBaHUK OelkoBOl Mosekynbl? [loueMy B pacTBopax ¢
BBICOKOW KOHILIEHTpALUEH COJel WM JeTepreHTOB (IOBEPXHOCTHO-aKTUBHBIX BELIECTB) MHOTHE OENKU
JeHaTypupytor? B uem cocrouT napanokc JIeBUHTasA U Kak OH paspeuiaercs?



1.4. aneponsl — ko oun? U 3aueM OHU HYXHBI, €CIIH (OIIMHT — CAMONPOU3BOJIbHBIIN npouecc?! U
MmoyeMy CBOpauuBaHHe Oelka ¢ y4acTHEM IIanepoHOB (OMATh e, CaMONPOHM3BOJIBHBIN Tporecc!!!)
TpeOyer 3arpar ATD?!

1.5.  Uro Takoe reHETHUECKHH KOI M KaK OH OTIMYAETCs y pas3HbIX opranm3moB? Kakum oOpazom
(KBa3u)yHUBEPCAIbHOCTh TIE€HETUYECKOI'O KOJAa MOMKET MHCIOJIb30BATHCS YYEHBIMH IPHU CO3JaHUU
TpaHCreHHbIX oprann3MoB? [loyemy nHOTIA BCe Ke MPUXOTUTCS MEHATH KOJOHBI IPY MEPEHOCE TEHOB
U3 OHOI'0 OPraHM3Ma B JPYroil XOTsl FTEHETUYECKHE KOZbl MOTYT IOJIHOCTBIO COBIAJaTh? — BOIIPOC CO
3BE3JJ04KON*

1.6.  Uem TpaHCKpHIIHUS OTIMYAETCS OT perukanuu? A 4to y HUX obmiero? B kakue mporiecchl
Moxet ObITh BoBieueHa PHK B kiieTke aykapuoT, mocie Toro, Kak ee TpaHCKpuIius 3asepiieHa? Kak
9YKapUOTHI KyMYAPSIIOTCS) KOAUPOBATH HECKOIBKO OEJIKOB Ha OHOM reHe?

1.7. Kakne mertompl cBeroBoi Mukpockonmnu Bam wn3BectHbl? Uem cBeTOBas MHUKPOCKOIHS
OTIIMYAeTCs OT DJEKTPOHHON? BbI H3yuaeTe MHUKPOCKOMMYECKOTO pauka-Iukiona. Bam HyxHO
BBITNOJIHUTH Cliefyrolue HaOmoneHus: (A) MocMOTpeTh, KaK JKUBOM padok IuiaBaeT B Karwie BoAsI (B)
U3Y4YHUTh BHEIIHEE CTPOCHHE KOMIOHEHTOB POTOBOTO ammapara padka (B) mocmorpers pacmonoxenue
MbIm BHyTpu padka (I') u3Mepurp pasMep MUTOXOHAPUM B MblIIax pauka. Kakume MeToabl
MHUKpockonuu Ber Obl ucnonb3oBanu? IIpumem, 4To pauok Hpo3padeH U CIMIIKOM Mall, YTOOBI €ro
MPEenapupoBaTh — MOXKHO WM CMOTPETH Ha HETO 1IeJI0r0, MM U3TOTaBINBAaTh TOHKHE CPE3bI.

1.8. Uro Takoe audpaknuoOHHBIA Tpenen paspenieHus? Kakue orpaHW4eHHss OH cO3laeT s
Mukpockornu? Kakue ¢usnueckue NPUHLMIIBI HPUMEHSIOTCS B MHUKPOCKOIHMH CBEPXBBICOKOTO
paspemieHus Uit IpeofoeHus JUPPaKIIMOHHOTO Oaprepa?

1.9. @nroopecuenius — B 4yeMm (puzmueckuii npuaiun? Kakue duryopeciieHTHbIE MOJEKYIbI MOXKHO
WCIOJIB30BaTh IS BU3YyaJU3alM BHYTPUKJIIETOUHBIX CTPYKTYp? Kak MMM MOXHO METHTH T€ cCaMble
BHYTPUKJIETOUHbIE CTPYKTYpbl? Kak ycTpoeH ¢uyopecueHTHbIi MHUKPOCKOI, HMO3BOJSIOIIUI JaBaTh
MHOTOLBETHBIC KAPTHHKH?

1.10. Metox kimeTodHbIX KynbTyp. B uem ke oH coctout? Kak u st Kakux 1enei BhIpaliBaoT
KJICTKM MHOTOKJICTOUHBIX JXHUBOTHBIX BHe opranm3ma? Kakume ycnoBus HEOOXOOUMO CO3AaTh IS
HOAAePKAaHUS UX KU3HECTIOCOOHOCTH?

2 gactb. [nazmarnueckast MemMOpaHa: TPAHCIIOPT, KJICTOYHbIE KOHTAKTHI.

2.1. Kakue mNOBEPXHOCTHBIE CTPYKTYphl MOTYT NPUCYTCTBOBaTb Ha KIETKax Oakrepuid, rpuoOoB,
pacTeHuil, )KUBOTHBIX 1 TpocTedmux? Yem oHn ornudarorcs? [louemy y oqHUX KJIETOK MPUCYTCTBYET
IUIOTHASA KJIETOYHAs CTEHKA, a y Apyrux ee Het? Kak 3To cBs3aHO ¢ BOOHBIM OanaHcom?

2.2. Kakue KOMIOHEHTHl TPUCYTCTBYIOT B IIa3Marudeckoir memOpane? IloueMy MBI HasbIBaeM
MeMOpaHy «KHIKAM Kpuctamiom»? B uem ocoGeHHOCTH MeMmOpaH apxed, OakTepuil, 3ykapuor?
Kaknmu ciocobamu Geky MOTYT KpENUTHCS K TUTa3MaTHYecKol MeMOpane?

2.3. Kakue QyHKIIUM BBHIMONHSIOT MeMOpaHHble Ocenku? [lpuBeanute nmpuMepsl MEMOPaHHBIX OCIKOB,
BBIMOJIHAIOIIMX pa3Hele QyHKOuH. Yem ommyaroTcss O€iKU-KaHajbl, OCNKU-TIEPEHOCUMKH U
Oenku-Hacocel? IlpuBenure mpumep mporecca, B KOTOPbIM BOBJIEUEHBI BCE TPU TUIA TPAHCHOPTHBIX
O€JKOB.

2.4. Kakue coenrHeHMsI IEPEHOCATCS Yepe3 IUIa3MaTHYeCKy0 MeMOpaHy 0e3 yJacTHsl IEPEeHOCUYHUKOB U
nouemy? Ilouemy Boma, XOTSI OHAa W TOJISIPHA, MOXET HPOXOAUTH MeMOpaHy Oe3 yuacTus
nepeHocuukoB? [loyemy B HEKOTOPBIX KJIETKaxX, 3T MEPEHOCYMKH AJISi BOIABI BCE K€ MPUCYTCTBYIOT?
[Mouemy HaTpwii epeHOCUT MeMOpaHy TOJNBKO myTeM obnerdenHol auddysuu, a BoT noH 13- Mmoxer
nepecexkars MeMOpany npocroi auddysueii?!

2.5. CooTHOILIEHNE IEPBUYHO-AKTUBHOTO M BTOPUYHO-aKTUBHOTO TPaHCIIOpTa uepe3 MeMOpany. Kakue
OenkyM OTBEYAIOT 3a CO3/aHME PA3HOCTU KOHLEHTpAUMH HMOHOB 1O 00€ CTOPOHBI IIa3MaTUYEeCKON
MeMOpaHbl: XMBOTHOH kieTku? PacturenbHoil xietku? Kierkm aspoOnoit OGakrepuu? Kietku
OaKkTepuHu-OpOMITLIINKA?

2.6. Kampuuii. Kakue TpaHcrOpTHBIE CHCTEMBI BOBJICUEHBI B TPAHCIOPT KalbLUs dYepe3 MeMOpaHb
KJIeTKA. B KakuX BHYpPHKJIETOUHBIX IpolLeccax ydacTByeT Kajbuuii? IlpuBenure mnpumepsl 3THX
IPOLIECCOB.

2.7. Memb6pansnslii notenuuan. Kak on ¢popmupyercs? Kak paccuntarh paBHOBECHBIC TOTEHIIHAIBI IS
noHoB Ha MeMOpane? Kak, 3Has paBHOBECHBIE KOHIIEHTPAIMM HOHOB pAacCYUTaTh MeMOpaHHBIH
noreHuuan? Kakue nonsl Hanbosee BaxHbI s GOpMUPOBaHHUS MEMOPAHHOTO IMOTEHLMANa OOBIYHON
YKUBOTHOM KJIeTKU? Poib Kakux Bo3pacTaeT Mpu MoTeHuuanie neicreusa Heipona? Kapanomuonura?



2.8. TloTeHnman neicTBUs HEPBHOM KIIETKHM W KapauoMmuonuTta. M3 kakux (a3 cOCTOUT MOTEHIHAT
JeCcTBUS M KaKHE€ MEXaHHW3Mbl ero obecrednBaioT? Yem NOTeHHMAND ACUCTBUS OTIMYAETCA OT
noreHnuana nokos? Kak anekrpudeckme cBoiicTBa MeMOpaHbl O00ECHICUMBAIOT IEHCMEHKEPHYIO
JIeSITEIIBHOCTH cep/a’?

2.9. Kakue kieToyHble KOHTAKTHl NMPUCYTCTBYIOT B 3MHUTENUANbHON KieTke? Onummre nx. Yem oHUM
OTINYAIOTCA OT KOHTAaKTOB Murpupytomero ¢udpobnacra? Kakume u3 3THX KOHTAKTOB SIBJISIFOTCS
KaJIbLINI{-3aBUCMBIMH, a KaKHe-HeT?

2.10. Cunanc. Onumurte CTpOeHHE CHHANca. B deMm cTpykTypHbIe W (DYHKIIMOHAJILHBIC OTIHYUS
AIIEKTPUUYECKUX U XUMUYECKUX CHHAIICOB? B yem pa3nuumsi crHarca UeHTpalbHON HEPBHOU CHCTEME H
HEpPBHO-MBIIIEYHOr0 cuHarca? ONUIINTE OCHOBHBIE IIPOLECCHl, IPOTEKAIOUIME MpU Iepeaade
BO30YKIEHHA OT IPECHHAICa K MOCTCHHAIICY.

3 vacte. llutockener.

3.1. MukpoTpyOOUKu: CTpOEHHE M pPACHOJIOKEHHE BHYTPH KIeTKH. CTpPYKTypbl, oOpaszyemble
MUKpoTpyOoukamu. Kakue 6eTKU-MOTOPEI CBS3aHbI ¢ MUKPOTPYOOUKaMK U KaKk OHU ()YHKIIMOHUPYIOT.

3.2. Ha 4em ocHOBaHa JWHaMWKa MHKpOTpyOouek? B kakux mporeccax B KJIETKE OHA MOXKET
nposiBiATh ces1? Kakue sap1 BIMAIOT HA TUHAMUKY MUKPOTPYOOUEK B KIIETKe?

3.3. MukpoduiaMeHTbl: CTPOCHHWE M pPAacHojoKeHUe BHYTpU KieTkd. CTpPYKTyphl, oOpasyemble
Mukpoduiaamentamu. Kakue Oenku, CBSI3BIBasCh C MHUKpOQHIAMEHTaMH, ONPEACHSIOT HX
CTaOMIIBHOCTD U CKpEIJICHNE IPYT C APYTOM M JPYTMMHU BHYTPUKIETOYHBIMU KOMIOHEHTAMH?

3.4. AmeOoumHoe IBW)KCHUE VS KTYTUKH: Pa3IMdyMs W MeXaHW3Mbl. YeM pa3nudyaroTcsi pasHbIC
BapHaHThl aMeOOHTHOTO IBHKECHUSA?

3.5. Muo3uHbBL: pa3HOOOpa3ue U MeXaHW3M paboOThl. YeM OTINYarOTCS MPOIECCUBHBIE MUO3UHBI OT
HerpoueccuBHBIX? MHO31H V Kak IpUMep MPOIECCUBHOTO MHO3HHA.

3.6. Mpemmeunoe cokpamienne. Crpoenune wmmosmHa Il Kak HempomecCHBHBIA MHO3UH MOXET
y4acTBOBATh B MBIIICYHOM COKpaieHun? Kakue OenKy yqacTBYIOT B PETYISIMHA COKPAIIECHUS T KON
MBI ¥ TOTIEpeYHO-TIoNIocaroii. Kak Bo3HMKaeT TpymHOE OKOYCHEHHE?

2 ceMecTp.
4 yactb. buosnepreruka.

4.1. JlpxatenbHas 1ienb MATOXOHApHHA JKuUBOTHBIX. CpaBHUTENNBbHAS XapaKTEPUCTHKA JIBIXATEIHLHON
LETIM MUTOXOHJPUM )KUBOTHBIX U JIBIXATEIbHOM LENU MUTOXOHIPUN PACTEHUN.

4.2. CpaBHHUTEIbHAS XapaKTEPUCTUKA JBIXATEIILHOW 1T MUTOXOHJIPHI )KUBOTHBIX U JILIXaTEIbHOM
ey a3pOOHBIX OaKTEPHil.

4.3. AbdpobHOe 1 aHa’poOHOE Abixanue. OTINYus AbIXaHUS 00 OpOKEeHHUS.

4.4. ®dorocunrernueckas ITL - HEIMKINYECKUI IEPEHOC IEKTPOHOB.

4.5. ®dorocunrernueckas ITLI - HUKINYECKUl TEPEHOC 3IEKTPOHOB.

4.6. CpaBHuUTeNbHAs XapaKTeprUcTHKa POTOCHHTETHYECKOH 1 AbixatenbHon DTLL.

5 uyacTb. [eHeTHUECKHE KOMITOHEHTHI

5.1.  TpaHCKpHUIIIUS NPO- ¥ SyKAPUOT: CXOACTBA U PA3IAIHS

5.2.  Oprasuzanusi XpoOMaTHHA B KJIETOYHOM SIZIpe.

5.3.  OcoOeHHOCTH OpraHu3alyHy SApa TMHOPUTOBBIX BOIOPOCIIEH
5.4. OcoOeHHOCTH OpraHU3alMH SApa CIePMaTO30MI0B

5.5. Snepuslil nyanusm y uH(QY30pHii: YTO 3TO U 3a4eM

5.6. MwuTO3 1 Mel03: CPaBHUTEIBHAS XapaKTEPUCTHKA.

5.7. Cynanba XpoMOCOM B X0JIe MUTO3a U Meiio3a.

5.8. Cynnba muTockenera B X0/Ie MUTO3a U MeH03a.

5.9. Tlosunus meilo3a B )KM3HEHHOM IMKJIE Pa3HBIX OpPraHU3MOB.
5.10. BO3HUKHOBEHHE U POJIb MTOJOBOTO MPOLIECCA Y 3YKAPHOT.
5.11. CpaBHuTeNIbHA XapaKTEPUCTUKA CIIEPMATOT€HE3a U OOTeHE3a Y MIICKOIUTAIOIIUX.

6 UYactb. OCHOBBI HAyKH O TKaHIX

6.1. Txanu. PazHooOpasue 3nuTeInanbHbIX TKAaHEH.

6.2. CrpyKTypHBIE KOMIIOHEHTHI MEKKJIETOYHOTO MaTPUKCA.

6.3. Pacnpenenenue pa3inyHbIX TUIIOB IIUTEINEB B OPraHU3ME YEIOBEKA.
6.4. 'TuIbl CEKpeH B JKENe3ax.



6.5. Pa3HooOpa3ue coOeqMHUTENBHBIX TKAHEH.

6.6. CrpoeHue u pacrpeiesiecHue CKeJIETHBIX TKaHEH B OpraHu3Me YeloBeKa.

6.7. MpelmeyHasi TKaHb: pa3ivyus OpraHU3alMd COKPAaTUTENbHOIO anmapara U peryssiius
COKpAIICHHUS B PA3HBIX THIIAX MBILILI.

6.8. MpimeyHasi TKaHb: CTPOCHHE U JIOKAJTU3ALHs B OPraHU3Me.

6.9. InmanbHbIE KJIETKU: pa3HOOOpasne U PyHKIHH.

6.10. T'emartosHuedanuyeckui Gapbep.

6.11. Pa3HooOpasue cunarcoB. [IpuHuuIel nepegaun nHGOPMALUU B CHHAIICE.

6.12. PakoBas TpaHchopManus KJIETOK: OCHOBHbIC TEHETHYECKUE MAPKEPHL.

6.13. PakoBas TpaHchopManus KJIETOK: OAXOABI K TEpaInu.

6.14. 3aboneBaHusi, CBS3aHHBIC C HAPYLICHHEM MEKKIJICTOUHBIX KOHTAKTOB 3IUTEINATBHBIX TKAHEH:
IIPUYUHBI U [TOJXOABI K TepaIuu.

6.15. 3aboneBaHus, CBSI3aHHBIE C HAPYIICHHEM MEXKKJICTOYHBIX KOHTAKTOB HEPBHOW M MBIIICYHOMN
TKaHU: IPUYMHBI U TIOAXOBI K TEPaInu.

6.16. 3aboneBaHusl, CBSI3aHHbIE C HAPYLICHUEM MEXKKJIECTOYHOTO MAaTPHUKCA: MPUYUHBI U MOIXOIBI K
Teparuu.

6.17. DopMmbl KJIETOYHON CMEPTH: alloNTO3, HEKPO3 U MPOUHE BAPUAHTHI.

6.18. Mexanu3msl 3ammycka anornro3a. Ponp armonTosa B pa3BUTHH MHOTOKJIETOYHOTO OpPTraHU3Ma.

6.19. Kacna3spl: TUIIBI U MEXaHU3MBI JeHCTBUA. ANIONITOCOMA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1 cemecrtp.

1. bakrepus comepxut onHy Komuio konblieBod reHomHor JIHK pasmepom 4x106 map ocHoBaHHIA.
Ucnone3yiite Benmnuuasl 6 x 1023 mas umcna ABoragpo u 660 nins MOJEKyIsIpHON Macchl 1 mapsl
ocHoBanuii IHK. JInuna 10 nap ocHoBanuii B tuHevHoi JIHK cocrasnser 3,4 Hm.

a. Ecnm nuamerp stoii cepuueckoit kiaetkn 1 pm, To Kakoi Oyaer momnsipHas koHueHtparus JJHK B
3TOH KJIeTKe?

b. Ecnu npeanonoxuts, uro xoHdopmanus JJHK cooTBeTcTBYeT nmpennoxennoit YorconoM u Kpukowm,
TO Kakoi OyzeT anuHa 6akrepuanbhoit JTHK?

c. CKonbko OaKkTepHallbHBIX KJIETOK HeoOxoaumo Jutst monyuenus 1 mr JJHK?

2. Knerka kumieyHOW Majno4ykd uMeeT (opMy UWIMHApPA UIMHOM 2 pum W mupuHOH 1 um.
Buytpuknerounsiii pH cocrapnsier 7.6. Kakoe koiamuecTBO MPOTOHOB (B MITYKaX) COAEPKHUTCS BHYTPH
KJIETKU OaKTepUu.

3. Tlpenmonoxxum, 4TO ycCpeAHEHHAs KJIETKA MAPEHXUMBI KIYOHS KapTodels hMeeT KyOWdecKyro
dhopmy ¢ pedbpom 50 um. CKOIBKO KIETOK COJEPKUTCS B OJHOM KIyOHE KapTodelns AnamMeTpoM 6 cM.
(popmy xiryOHST iprMeM 3a cdepy).

4. B Henasiexom Oy/yIneM IpH MCCIICIOBAHUM OTIACHHBIX y4acTKOB CONHEYHOH cUCTEeMBI (Harpumep,
cnyTHukoB lOmuTepa) denoBe4ecTBO MOXKET CTOJNKHYTHCSI C HOBBIMH OJHOKJIETOYHBIMH (opMaMu
KM3HU. HecMOTps Ha KOHBEpreHIMIO OOIIMX MPUHIMIIOB YCTPOMCTBA KJIETOK M MeTaboiaM3Ma, OHM
MOTYT 3HAYMTEIBHO OTJIMYATHCS OT 3eMHBIX (opMm >ku3HU. IIpencraBere cebe, 4TOo NMpH aHaIU3E
«eBpo0O0B» (MUKPOOPTaHM3MOB, HaliIeHHbIX Ha EBpoIe) BBIACHUIOCH, YTO OHU UMEIOT ONKH, B IIEJIOM
BECbMa MOXOXHE Ha OEIKU 36MHBIX MUKPOOPTaHU3MOB, HO 3HAYUTEIFHO OTIIMYAIOIINECS HYKJICHHOBBIC
KHCJIOTBI, Y KOTOPBIX B COCTaB caxapoocaTHOro 0CToBa BMECTO PUOO3bI M JIE30KCHPHUOO03bI BXOAUT
caxap ajiio3a, a BMECTO a30THCThIX OCHOBAaHHUH — IIECTh MPOU3BOJHBIX APOMATHYECKOTO YIIIEBOAOPOIA
asysneHa. @opMyIibl ajuI03bl, a3yJIEHa U €0 IPOU3BOIHBIX I0KA3aHbl HA PUCYHKE HUXKE.

2 cemecTp.

1. Vkaxkure, Kakue TpU KOMIUIEMEHTapHBIC Tapbl MOT'YT 00pa30BbIBaTh yKa3aHHBIC aHAJOTU A30TUCTHIX
OCHOBaHMH (reoMeTpHsi B3aUMOACUCTBUI KOJIel B Mape IOKa3aHa Ha PHUCYHKe). 3alUIIdTe Hapbl B
¢dopmare «A+B-» (A — HOMEp OCHOBaHUS, B3aMMOJICHCTBYIOIIETO CBOUM TPOMMIMEBBIM KOJBIIOM, B —
HOMEp OCHOBaHUS, B3aMMOJICHCTBYIOIIEIO CBOMM LMKJIONEHTaINCHOBBIM KOJBIIOM, IUIFOC U MHHYC
—3apsbl Ha KOJIbIIax).

2. Kparko oObsicuure, B ueM OyayT 3aKiIIO4aThCsl OTIAMYMS CTAOWIM3aLMU CTPYKTYpPHl JBOWHOM
cnimpanu «/JHK» eBpoOoB (oHa aHTHIIapaiienbHa, Ha BUTOK MPUXOJUT MIPUMEPHO 9 map OCHOBaHMIA), U
B YeM OyAyT pasiuuus Bo B3aumojeiictBuu ¢ takor «/JJHK» Genkos.



bnarogapsi mpuopuTeTy OTEYECTBEHHBIX YYEHBIX B M3YYCHHHM €BpOOOB, HX HYKJICOTHABI MpH
COKPALICHUN Ha3BaHUM TMOMYUYMIM MEXIyHapoJHble 0003HAYECHUS KUPWILIMYeCKMMHU OykBamu «bly,
«IL», «Dyw, «SI», «l», a Take «FOx». Jls pacinppOBKH TEHETHUECKOTO K02 EBPOGOB GBLIM TIOTYYEHb
HCKYCCTBEHHBIE IOJMMEPHI 3TUX HYKICOTHIOB, C KOTOPBIX Jajiee B JIM3aTe KJIETOK IMPOBOAMIACH
TPaHCISILMS N Vitro ¢ MOCJIEAYIOUIMM OIpeesIeHHeM aMHUHOKHCIOTHOTO COCTaBa CHHTE3MPOBAHHBIX
NenTUa0B. Pe3ynbraTsl 3THX SKCIEPUMEHTOB ITPHUBEIECHBI B TAOIHIIE JaJiee.

3. JlynieTHbIM, TPUIUICTHBIM WM TETPAIJICTHBIM SIBIISETCS TEHETHUECKUIl Kol eBpo0OB (Ko cuuTaiTe
HenepeKpHIBAIOIINMCS U HellpepbIBHBIM)? OO0CHYHTE CBOIl OTBET.

4. Obnanaet 1 Koz eBpoOOB cBOMCTBOM BhIpokaeHHocTH? [IpuBeauTe npumep AByX U Oosee KOZOHOB,
KOIUPYIOIINX OIHY aMHHOKHCIIOTY.

5. Kaxko#i ko/10H y eBpoOOB OJTHO3HAYHO SIBIISIETCS CTOI-KOJOHOM?

6. Kaxkue npoTenHOreHHbIe aMUHOKHUCIIOTHI 36 MHBIX MUKPOOPTaHM3MOB HE HCIIONb3YIOTCS eBpoOamu’?
7. IlepeuncnnTe BCce KOJOHBI €BPOOOB, KOAUPYIOIINE METHOHHH, aCapariHOBYIO KUCIIOTY M THPO3HH.
8. YKaxuTe Npu MOMOILIY TOPU3OHTAIBHBIX JUHUHA HaJl KOZOHAMU PaMKY CUHUTBHIBAHUS B CIEAYIOLICH

KOJAUPYIOLIEH  I0CIIeAOBaTeIbHOCTH, NOANMIUMTE II0A  KOJOHAaMM, Kaku€ aMHHOKHUCIIOTEI
3axogupoBanbl: bl bl bI M bl S @ 4 bl U 1O L.

1 cemecrtp.

Bbusner Nel.

1. bakrepus comepxut onHy Komuio konblieBod reHomHor JIHK pasmepom 4x106 map ocHoBaHHIA.
Ucnone3yiite BenmmuuHsl 6 x 1023 mus umcna ABoragpo u 660 nns MOJEKyIsIpHOH Macchl 1 mapsl
ocHoBanuii IHK. JInuna 10 nap ocHoBanuii B uHevHoi JIHK cocrasnser 3,4 Hm.

a) Ecim nquametp sTolt cdepuueckoit kietku 1 pMm, To Kakoi Oymer momnsipHas koHueHTparus JJHK B
3TOH KJIeTKe?

2. Tlpenarmonoxum, 4TO yCpeAHEHHAs KIETKa MapeHXUMbI KIyOHS KapTodens UMeeT KyOHUYECKYIO
dhopmy ¢ pedbpom 50 um. CKOITBKO KIETOK COJEPKUTCS B OJHOM KIyOHE KapTodelns AnaMeTpoM 6 cM.
(popmy xiryOHST iprMeM 3a cdepy).

buner Ne4.

1.bakTepust conepKuT onHy komuio kosblieBod reHoMHoil JIHK pasmepom 4x106 map ocHoBaHMIA.
Ucnonebiyiite Benmuunasl 6 x 1023 s yucma ABorazapo u 660 mns MOJEKyIspHON Macchl 1 mapsl
ocHoBanuii [JTHK. JInuna 10 map ocHoBanuii B nuneitnoi [JHK cocTtaBnser 3,4 HM.

B) CKOJIbKO OaKTepuaNIbHBIX KJIETOK HeoOxoaumo jyist oyuderns 1 mr JJTHK?

2. Knerka kuiieyHOH manodykd uMeeT (opMy MWIMHApA JUIMHOM 2 pUm W mUpWHOW 1 pm.
Buytpuknerounsiii pH cocrasnsier 7.6. Kakoe koiauuecTBO MPOTOHOB (B LITYKaX) COACPKHUTCS BHYTPH
KIICTKU OaKTepuu.

2 cemecTp.

buner Ne2.

1. Kparko oObsicHuTe, B 4eM OyIyT 3aKIIO4aTbCsl OTIMYMS CTAOWIIM3AaLUU CTPYKTYpPHl JBOWHOM
cnimpanu «/JHK» eBpoOoB (oHa aHTHIIapaiienbHa, Ha BUTOK PUXOJUT MIPUMEPHO 9 map OCHOBaHUIA), 1
B YeM OyAyT pasiuuus Bo B3auMojeictBuu ¢ takor «/JHK» Genkos.

2. Kakne npoTrenHOreHHble aMUHOKHCIIOTBI 36MHBIX MUKPOOPTaHU3MOB HE UCIIOB3YIOTCS €BpoOaMu?
Buner Ne7.

1. Kakoii kooH y eBpoOOB OTHO3HAYHO SIBJISIETCS CTOI-KOAOHOM?

2. YKaxuTe NpH MOMOIIM TOPU30HTAIBHBIX JIMHUN HaJ KOJOHAMHU PaMKy CUUTHIBAHUS B CllEAYyIOIIEH

KOJUPYIOIIEH  TOCIEAOBAaTENbHOCTH, MOANMIIATE MOJ  KOAOHAMH, KakHe€  aMHHOKHCIIOTEI
3akoaupoBanbl: bl bl bl M bl 51 @ 4 bl U 1O 1.

Kpurepun onennBanus
Onenka ommmuyHO (10 OGamnmoB) - BBICTABISICTCSl  CTYNGHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.
Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTU3UPOBaHHBIC, [NTyOOKHE 3HaHUS Y4eOHON POrpaMMbl TUCIUIIIMHBI 1 YMEHUE
YBEPEHHO NPUMEHITh UX Ha MPAKTHUKE MPHU PELICHUH KOHKPETHBIX 3ajiad, CBOOOAHOE U MPaBUIIbHOE
000CHOBaHME MPUHATHIX PELICHUI.



Onenka omm4HO (8 0amwuioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
IPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Ouenka xopouio (7 6aIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
MO CYIIECTBY HM3JIaraeT €ro, yMeeT NMPHMEHSITH MOMYYCHHBIC 3HAHHUS Ha MPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomuro (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHATH IOJy4YCHHBbIC 3HAHMS HA MpPAKTHKE, HO JOMYCKAaeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka xopomio (5 0aiIoB) - BBICTABISETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
TPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IOJy4YCHHbIC 3HAHUS Ha INPAKTUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OrneHka yIOBIETBOPUTENHHO (4 Oamna) - BBICTABISICTCSl CTYIACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH TIPOrPaMMHOTO 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 (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HaHU JJa’Ke B CTAHAAPTHON CUTYalHU.

OueHka HEy10BIETBOPHUTENBHO (2 Oaa) - BEICTABIISETCS CTYJCHTY, KOTOPBIi He 3HaeT OoJbIIeH JacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMUOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHHS NP PEIICHUN
THUIIOBBIX 33]1a4.

Onenka HeynosieTBopuTesnbHO (1 Oamt) - BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu mpoBenennu nuddepeHnMpoBaHHOTO 3a4eTa B 1 cemectpe oOydaromnemycs npenoctasisiercs 30
MHUHYT Ha MOAroTOBKYy. Ompoc 00ydaromerocs mo BOIPOCY Ha YCTHOM TU(PQEPSHIMPOBAHHOM 3a4eTe
HE JI0JDKEH TPEBBILIATh OJHOTO ACTPOHOMHUYECKOTO Yaca.

[Ipu npoBeneHnH yCTHOTO 3K3aMeHa BO 2 ceMecTpe oOydaromemycs mpenocrapisiercs 30 MUHYT Ha
noAroToBKy. Onpoc 00y4aromerocs o BOIPOCY HAa YCTHOM 3K3aMEHE He JOJIKEH MPEBBIIIATh OJHOTO
ACTPOHOMHMYECKOTO Yaca.



