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IlosicHuTeEILHAS 3aMUCKA

O0BeM IUCILUAIUIAHEL 3 3.€.

1. Pe3yabTarhbl

Oﬁy‘leHHH nmo JUCHHUILJIMHE

(MOayJ110), COOTHECEHHBIE

WHIMKATOPaMU JOCTHKCHUS KOMIIETCHIINM, YCTAHOBJICHHBIME  00pa30BaTeIbHOM MPOrpaMMOit

C

Komnerenuuu

HNuaukaropsl
JTOCTHKEHUS
KOMIIETEeHI Ui

Pe3yabTaTbl 00y4eHUs 0 IMCUMILINHE
(Moay.J110)

OIIK-3 Criocoben mpu-
MEHSTh 3HAHHE OCHOB
SBOJIIOLIMOHHOM  Teo-
puu, HCIIO0JIb30BaTh
COBPEMEHHBIE npea-
CTaBJE€HUS O CTPYK-
TypHO-(QYHKIIMOHANb-
HOM OpraHu3aliy I'eHe-
THYECKOW IPOrpaMMBbI
KUBBIX OOBEKTOB M Me-
TOJBI  MOJICKYJISIPHOM
OUOJOTUN, TCHETHKH H
ouonorun pa3BUTHSA
JUI UCCJIEIOBaHUS Me-
XaHU3MOB OHTOT€HE3a U
¢dunorene3a B mpodec-
CUOHAJIBLHOH  JIeATeNb-
HOCTH

NJI-1lonk-3 PackpeiBaer
NPUHIUIBT U HaXOIUT
NyTH  NPUMEHEHHS W
WCIIOJIb30BaHUS  3Ha-
HUN CTPYKTypHO-(YyH-
KIMOHAJIbHOW ~ OpraHu-
3alMu  OMOMOJIEKYNl H
CYOKJIETOUHBIX  CTPYK-
Typ, a TaKXXe€ METOJ0B
MOJIEKYJISIpHOM  OnoJio-
TUu B mpodeccuo-
HaJIbHOM JESATEIbHOCTH
(st HCCTIEIOBAHUI
YKUBOI MpUPOJIBI U OUO-
JOTHYECKHX CHUCTEM B
HAYYHBIX U TPaKTHYEC-
KHX IEJISX).

3namo:

- CIIEUAJIbHYIO0 TEPMHUHOJIOTHIO;

- MOJICKYJISIPHBIE OCHOBBI OpPraHU3aluu U
(YHKIIMOHUPOBAHUS JKUBBIX CHCTEM,

- CTpPOEHHE, CBOWCTBA U (PYHKIIMU OMOJIO-
TUYECKUX MaKPOMOJIEKYJ;

- CTPYKTYPHYIO M XHUMHUYECKYIO oOpra-
HU3ALMIO KJIIETKU U KJIETOYHBIX OpraHe,
MOJICKYJISIPHBIE MEXaHU3MBI KJIETOYHBIX
byHKIHH,

- JIOKaJu3aluio, CTPYKTYpY,
HYKJIEHHOBBIX KUCIIOT;

- MOJIEKYJIIpHYIO OMOJIOTHIO I'e€Ha U re-
HOM, MOJICKYJISIDHBIE MEXaHH3MBbl pealu-
3allud TeHOoTUIa B (QeHoTun u Jaudde-
PEHIIMPOBKH KIIETOK;

- MOJIEKYJIIpDHBIE MEXaHU3Mbl KJIETOUYHOU
SHEPIeTUKH;

- OpPraHM3aLMI0 KJIETOYHBIX MEMOpaH U
MOJICKYJISIPHbIE MEXaHHU3Mbl BHYTpPHKIIE-
TOYHOI'O TPAHCIIOPTA;

- MEXaHU3Mbl MEXKJIETOUYHOW KOMMYHH-
Kaluu;

- MOJICKYJISIPHbIE MEXaHU3Mbl BOCIIPOM3-
BOJICTBA KJIETKU M PETYJISALUY BPEMEHU €e
AKU3HU.

- MOJIEKYJIIpPHBIE OCHOBBI KaHIIEPOI'€HE3a,
UMMYHUTETa U JJAOOpaTOPHON KIMHUYEC-
KOM TMarHOCTHKHU.

Ymems:

- MPaBWIBHO MCIIOJIB30BaTh TEPMHHOJIO-
TUIO TUCLUILIMHBI;

- cBOOOJHO, IPaMOTHO HU3JIaraTh Teope-
TUYECKUH MaTepHuaj 10 OCHOBHBIM BOI-
pocaM MOJIEKYJIIPHOM OHOJIOIMH, ydacT-
BOBATh B JIMCKYCCHU;

- cHUCTeMaTU3MpoBaTh MU 0000I1aTh 3Ha-
HUS TPUHIIMIIOB KJIETOYHON OpraHu3aIiu
OMOJIOrNYECKUX OOBEKTOB, MEMOpPaHHBIX
IPOIIECCOB M MOJIEKYJISIPHBIX MEXaHU3-
MOB HU3HE/IEATEIbLHOCTH;

- UCMOJb30BaTh 3HAHUA METOAOB HcCCIe-
JIOBaHUSI MOJIEKYJISIDHBIX CTPYKTYp MAJIs
OLIGHKU  (hPM3UOJIOTHUECKOTO COCTOSIHHS

CBOMCTBA




JKUBBIX CUCTEM;
- ACII0JIb30BaTh COBPEMEHHbIE IIPEJICTAB-
JICHUS O POJIM MOJIEKYJ M CyOKIETOUHBIX
CTPYKTYp B OOBSICHEHUH MEXaHU3MOB pe-
ryasiud  (QyHKIIMOHUPOBAHUSA  YKUBBIX
CUCTEM Ha KJIETOYHOM U OPTaHU3MEHHOM
YPOBHSIX;

- NPUMEHATHh IOJyYEHHbIE 3HAHUS IS
MHTEPIIPETALIMM  PE3YJIbTaTOB JKCIEPHU-
MEHTaJIbHBIX paboT

Biapersn:

- METoJaMH aHalM3a HUMEIoLIeiics HUH-
dopmanuuy;

- HaBBIKAMH MPAKTHYECKOTO NPUMEHEHUS
TEOPETUYECKUX MOJIEKYJISIPHO-OUOJIOT -
YeCKUX 3HaHMM B 00jacTH (yHIaMeH-
TaJbHOU U MPUKIIAIHON OUOJIOTHH;

- croco0aMM OLEHKU COCTOSHUS YKMBBIX
CUCTEM TIOCPEICTBOM aHaiu3a HUHQOp-
Maluu O KOJMYECTBEHHBIX U KaueCTBEH-
HBIX XapaKTepUCTUKaX OHUOMOJEKYl U
HAJMOJIEKYJISIPHBIX CTPYKTYp, B TOM YHC-
Jie B LeNAX KIMHUYECKON TMarHOCTHKY;

- HaBbIKAMU HCIOJb30BaHUS TOJIyYeH-
HBIX 3HaHUN B U3YUYEHUU IPYTUX JUCILIMII-
JIUH

2. Conep:kanue TUCHUTTHHBI (MOYJIf)

Tema 1. BBenenune B MOJIEKYJISIDHYI0 OHOJIOTHIO.

[Ipeqmer W 3amaum  MoJEKyJsipHOW Owosoruu. VcTopus pa3BUTHS MOJICKYJISIPHOM
Oouonorur. Merospl UCCIEeOBaHMs B MOJIEKYJISIpHOM Ouonoruu. Mcrnonb3oBanue Ijsl pelieHus
3a/la4 MOJIEKYJISIPHOM OHMOJOTHHU JTOCTHXKEHUI (PU3UKO-XMMUYECKOTO aHadu3a, aHAJUTHYECKON
OMOXMMHH, CTPYKTYPHOM OHMOJIOTHH, MAaTEMAaTUYECKOTO MOJCIIMPOBAHUS U PACUETHON OMOJIOTHH.

OcoOeHHOCTH JKUBBIX CHUCTEM M YPOBHHM HMX OpraHu3anuu.  MOJIEKyJISIpHbIE OCHOBBI
opranu3anu ¥ (GYHKIMOHUPOBAHUS JKUBBIX cucTteM.  CpaBHUTENIbHas XapaKTEpUCTHKA
MPOKApUOT U dYyKapuoT. MHoroknerounsle opranusMmbl. CTpoeHue KiIeTok. Teopuu
npoucxoxaeHus kietku. Ctpoenue, knaccudukanus U pa3MHOKEHUE BUPYCOB.

Tema 2. Xumunueckasi opranu3anus kjiaeTku. Heopranmdeckuii coctaB kiueTku. Bona u
MUHEpallbHbIe BellecTBa.  PacrpeneneHre W COCTOSHME BOJBI B JKHBBIX TKaHAX. Poib
MUHEPAJIbHBIX BEIIECTB B MOJACPKAHHUM OCMOTHYECKOTO [aBJICHHS, KOHIIEHTpAIlMM HOHOB
Bogopona (OydepHbie cucTeMbl), y4acTue B (OPMUPOBAHMHM CTPYKTYp OHOMOJIMMEpPOB B
NesITeNbHOCTH (PEPMEHTOB.

benxu. buonornueckue Qpynkuuu 6enkoB. CoctaB u cTpoeHue OenkoB. Kitaccudukanus
6enkoB. [IpocThie u cinoxHBIE OENKH. YPOBHU CTPYKTYPHOH OopraHM3aIiii Oenka: OT MepBUYHON
CTPYKTYPBI — K YETBEPTUUHOM.

Obwas xapakmepucmuka aunudos. buonornueckue ¢pynkunu. Knaccuduxanus Tunumos.
Jlunmunueie MoHOMephl. CocTaB, CTpOEHHE, CBOWMCTBA.  XapaKTEPUCTUKA KUPHBIX KHUCIIOT,
BXOJISIIIUX B COCTAB >KUPOB.

Cmpoenue, obwue ceoticmea yene6o006 U UX poib. Kiaccudukanus U HOMEHKIATypa.
Baxkneiiiie mpeactaBUTEeIM MOHO-, OJIMTO- M TOJHMCAaXapuJoB. MX CTPOCHHE U CBOICTBa,
pacmpesieieHue U poJib B )KUBBIX OPraHU3MaXx.

depMeHTHI, 00111ast XapaKTepUCTHKa, Ouonoruueckast poiab. Coctas, cTpoeHne PepMEHTOB.



Kodepmentsl. CrnenuduuHocTs neiictBusa. Teopust HHAYIUOUIBHOTO COOTBETCTBUSI.

Tema 3. MoJsiekyasipHasi 0MOJIOTHS KJI€TKH U KJIETOYHAs1 OMOJIOTHS.

CtpyKkTypHast MOJEKyJsipHasi OMOJIOTHS KJIETKH M MOJEKYJspHas OMOJIOTHS KJIETOYHBIX
¢yukuuit. [Iporecc cymecTBOBaHUS KUBBIX CUCTEM KaK CHCTEMa COTJIACOBAHHOT'O BBITOJHEHUS
(GYHKIUH, BEAYIIETO K JOCTHKCHUIO OIPEICIICHHON KOHEUHOH 1enu. [IoHaTHEe 0 MOJIeKYISIPHBIX
MeXaHU3Max KIETOYHbIX (yHKOMA. MonekynspHble MalMHbl KakK CTPYKTypHas OCHOBa
¢GbyHKIHOHMpOBaHUS KIeTKH. CTpOeHWE KIETKH C TOYKU 3PEHHS] MOJEKYJISIpHOW OHOJIOTHU.
OCHOBHBIC TNPHUHLIUIBI CTPYKTYpHOW H  (YHKIMOHAIBHOW OpraHW3alMyd KIETKH Ha
MOJIEKYJISIPHOM YPOBHE.

Tema 4. CTpykTypa 1 pyHKIHM OHOMeMOpaH.

CpoiictBa u ¢pyHKIMU OHonornyecknx MemoOpas. [IpuHIuIBEl ctpoeHust MemOpaH. TUIbI 1
¢GbyHKIMKM MeMOpaHHBIX JHNUAOB. OYHKIMOHATBHBIE CBOWCTBA MEMOpAaHHBIX JIMMUIOB.
MemOpaHHble JIMIKIBI, Y4YacTBYIOLIME B Iepefaue curHanoB. Knmaccudukauus um cTpoeHue
MeMmOpanHbix OenkoB. l[lutockenmer memOpan. IloBepxHOCTH MeMOpaH TOJSPHBIX KIETOK.
TpancnopT BellecTB uepe3 Mia3MaTH4ecKyto MemOpaHy. [laccuBHBIN M aKTUBHBIM TPaHCHOPT.
Perysiumst KOHPOPMAIIMOHHOTO COCTOSIHUS KaHanoB.  YcrpoiictBo Na'/K* macoca. Tpancropt
KPYNHBIX MOJIEKYJ 4epe3 MeMOpaHy. MexaHu3M NHHOLUTO3a. PerentopHo-onocpenoBaHHBIM
KJIATPUH 3aBUCUMBIN 3HAOUUTO3. Paronuto3. OK30UUT3. BHYTpPUKIETOUHBIH TpaHCHOPT
BemecTB M 4actul. CucTeMa BE3UKYJSIPHOIO BHYTPUKIETOYHOIO TpaHCHopra. Ammapar
lonbmku ¥ pa3nuyuHble BUIbl BHYTPUKIETOYHBIX BE3UKYJ. DHEPro3aBUCUMOCTb BE3UKYJISIPHOTO
TPaHCIIOPTA.

Tema 5. MoJsiekyasipHble MEXaHU3MbI MEKKJIETOYHON CUTHAJU3AUMH U MHTErPALMU.

WHTerpanus KIeTKM B MHOTOKJIETOYHBIM OpraHu3M. banmaHc Mexy caMOCTOSATEIbHOCTBIO
OTJIEIbHOM KJIETKH M KOHTPOJIeM €€ pa3BUTHUS U (YHKIIMOHUPOBAHUS CO CTOPOHBI OpraHu3Ma.

MexaHu3Mbl MEXKKIIETOYHOMN KOMMYHHKAITUH. MonekynsapHas peuenus.
MHOrocTaguiHOCTh CHCTEM MEPENayd CHUTHala BHYTPb KJICTOK M MHOXECTBEHHOCTb TOYEK
pEryIsLUN. Oranel  nepenadu CUTHAJIOB. 3HaueHue ¢dochopmwinpoBanus U
nedochopunpoBaHus B IepeAade CUTHAJIOB. BTopuuYHBIE MeCCEHIUKEpPHL. Bupsl,
JTUNOQUIBIHBIX U THAPO(PHUIBHBIX PELIENTOPOB, YUaCTBYIOUIMX B Iepeaade CUTHAJIOB B KJIETKAaxX
MJICKONIUTAOIMNX. MeXaHu3M HMHAKTHUBAllMM CHTHAJIOB. AKTHMBalUsA IPOLECCa INIMKOIU3a B
KJIeTKaX, conpsbkeHHas ¢ G-6emkom.

Knerounele  KOHTaKkTbl, MEXKKIETOYHAss aaresuss M BHEKIETOYHBI  MAaTpHUKC.
[IpukpenurenpHple  KOHTaKThl.  MEXKKIETOYHbIE  aArC3UOHHBIE,  JIECMOCOMHBIE U
IIOJIyIECMOCOMHBIE KOHTAKThl. 3alMparonide U KOMMYHHMKAIlMOHHBIE KOHTAaKThL. AJre3UBHBIC
B3aMMOJICHCTBUS KJIETOK. AJAre3uBHble MeMmOpaHHble Oenku. Ponp anaresmm KiIeTok B
(GU3MOIOrNYeCKUX M MaTOJIOTMYECKUX IHporeccax. Ponb MEXKIETOYHOro MaTpukca B
MEXKJIETOYHON MHTETPallUd U KOMMYHHKALIUH.

Tema 6. JHepreTuka KJIeTOK (mpeodpa3oBaHHe SHEPruM B MeMOPaAHHBIX CHCTEMAax
KJIETOK).

MornekyasipHble MEXaHU3Mbl KJIETOYHOW SHEPreTUKU. ODHEepreTMYecKHii OOMEH Kak
pe3yabTaT COIJacOBAaHHOM pPabOThl MAKPOMOJIEKYJISPHBIX MAllUH CHCTEMbl OKHUCIUTEIBHOTO
¢dochopunupoBanuss u  obumero myrd  kKarabonu3ma.  MUTOXOHApPUS  KaK  eluHas
HAJMOJIEKyJIIpHas MamuHa. MUTOXOHIPHUH, CTPOEHUE U MX POJb B KJIETOUHOM IHEPIrETHKE.
@DepMeHTbl MUTOXOHIPUM M UX Jokanu3auusa. OKHCIEHUE JKUPOB B MHUTOXOHApUAX. [lukn
KpeOca. [IpixarenbHas 1enb. Poinbs nporoHHOro Hacoca B cuHTe3e ATO.

Tema 7. MosekynsipHasi 0MOJIOTHSA T'eHA.

BocnponsBoACTBO OINPENENEHHOIO COYETaHUsl I'€HOB KakK LEdb CYIIECTBOBAHMS KJIETKH.
CrpemileHne JKHMBBIX CHUCTEM K YCTOMYMBOMY BOCIPOM3BOJCTBY OIPEAEIECHHOIO COYETaHUS
TE€HOB B M3MEHSIOIIUXCS YCIOBMSIX BHEHIHEW cpeabl. ['eHbl m reHoM. COOTHOIIEHHE MEXIy
F€HOMOM M T€HOTHUIIOM. XPOMOCOMHBIE M BHEXPOMOCOMHBIE TIeHbl. DyHIaMeHTalbHbIE
MOJIEKYJISIDHBIE ~ MEXaHM3Mbl  BOCIPOM3BOJCTBA T€HOMA. Perumkanus Kak MEXaHHU3M
penyIUIMKallMM XPOMOCOMHBIX HAcCJIEAYyEMBIX JJIEMEHTOB. Pemuncoma Kak MOJIEKYyJsIpHas
MallnHa.



MyTalMoOHHBIH TPOIECC C TOYKH 3PEHHUs MOJEKYJIsapHOW Ouonoruu. CiydaiiHas
LeJICHAIIpaBIeHHass W3MEH4YUBOCTh. [IpnumHel mnospexnaeHus crpykrypbl JIHK BHemHnMH
¢daxTopamu. Pemapanus kak KOMIIJIEKC MEp MO YCTPAaHEHHIO CIIy4aifHBIX MOBPEXKICHUN TeHOMA.
Hanpanennas Moau¢ukanuss TeHEeTHYeCcKO wuH(opManmuu KieTku. PekomOuHamus B
MomuHUKalMu reHoMa. Monaudukanuss TreHoMa WHBAa3HeH YyXKEpOJHOW HacleACTBEHHOU
uHpopmanueid. Perporpancmnosonsl. IloaBmwkuble (MOOMIBHBIE) JJIEMEHTHI T€HOMa Kak
OCHOBHOM 3JIEMEHT CUCTEMBI LIEJICHANIPABIEHHON H3MEHYUBOCTH.

Tema 8. Peantu3zanusi reHoTuna B ¢peHoTHI.

[locnenoBarenbHOCTh  MOJIEKYJISIPHBIX ~ COOBITUH — NIpU  pealu3alud  I'e€HOTHUIA!
TpaHckpunnus, cospeBanue PHK, Tpancmsums, cospeBanme GenkoB. Pubocombl W uX poib B
onocunrtese Oenka Muunmanus, smonrammst u TepmuHanus. [Iponeccunr u crmaiicunr PHK.
CopTHHT M TMOCTTPAaHCISIIMOHHAS Moau(UKaIus OenkoB. MoleKyJsipHbIE MIanepoHsl. Poib
LIEpOXOBAaTOr0 HHJOIUIA3MAaTUYECKOTr0 PETUKYyJIyMa B IpolieccuHre OenkoB. MexaHusm
(dhopMHUpOBaHUS TOJUTONMHBIX OenkoB. [nuko3wnupoBanue OenkoB W junuaoB B OIIC u
koMmIuiekce ['onppku.  BinsHue aHTMOMOTHKOB M TOKCHMHOB Ha CHHTE3 Oenika. BzanmocBs3b
(denotuna co cnerupuyeckuM npopuIeM SKCIPECCUU TEHOB. DKCIPECCHUs TEHOB U a/IalTaIlus

Tema 9. MoJieky/sipHble MeXaHM3MbI BOCIPOM3BOJACTBA KJETKH M PeryJsiliuu
BpeMEHHU ee KU3HHU.

BocnpoussoacTtso kietku. MosnekyisipHble MeXaHU3MblI nposudepannu. KneTouHblid HUKI
n ero perymsauusa. Pomp muTockenera B mponeccax JAeNEHUs KIETKH. Perynsuus KieTo4yHOro
nenenus. Ilpomudepanus >SykapUOTHYECKUX KIETOK M TEJIOMEpPHBIE OTAENIbl XPOMOCOM.
Tenomepsl, Tenocoma u Tenomepasa. Tenomepasza u crapenue. dpdekr Xehdnuka. Perynsanus
KJIETOYHOTO IUKJIA. Pejokc-roMeocTas v KIeTOYHbIM UK. KOHTPOIb KIETKH 3a IPOXO0KIEHUEM
KJIETOYHOTO IMKia. Perynsuus BpeMeHH >KU3HHM KJIETKH. BO3MOXHBIE MyTH TuOenu KIETKU.
Hekpo3s u anonTo3 (3amporpaMMupoBaHHasi THOENb). DHEPro3aBUCUMOCTh aronTo3a. [I[puauHsl,
BBI3BIBAIONINE aIlONTO3. ATNONTO3 KaK 3allUTHBIA MEXaHU3M. MOJEKyJIIpHbIE MEXaHHU3MBbI
MHIYKIWH, Pa3sBUTHs, PEryJsIUMU M OTMEHBI anonto3a. Ilepexon Kk amonTo3y M3 pasinMyYHBIX
CTaJWH KJIECTOYHOTO KKIIA. BTOpUYHBIN (ITOCTANONTOTHYECKUI) HEKPO3.

Tema 10. MoJekyasipuasa Ouosiorusi paka. Ilonstue o TpaHcGOpMUPOBAHHON H
OIYX0JIeBOM KJIeTKAaX.

[IpuumHbl KaHUeporeHe3a. MoOJEKyISIpHBIE MEXaHU3MBI OIyXOJIEeBOW TpaHChOpMAaITUH.
Knerouno-renernueckue teopun OHKOreHesa. Konuenmnus oHkoreHoB. Teopus ayTOKpHUHHOU
perymsiuuu. KomiuiemMeHTanuss OHKOreHoB. VIMMopTranuzanuss M OIyXOJieBas IIPOMOLMS.
OmnyxosneBble cynpeccopsl. Teopus HapylleHHs peryjsiuuu KICTOYHOIO LHUKJIA M alonTo3a.
MesxkieTouHass Koomepauuss M omyxoseBas TpaHchopmanusa. TkaHeBas TEOpHs OHKOI'CHeE3a.
MounexysspHbple OCHOBBI METACTa3MPOBAHUS OINyXOJIEBBIX KJIETOK. BO3MOXXHOCTH CTUMYJIALIAA
mddepeHIPOBKH OIYXO0JIEBBIX KJIETOK M PEBEPCUU OIyXO0JIeBOro (eHoTHIa. MonekyspHble
OHKOMAapKEPBI.

Tema 11. MoJiekyJisipHasi 0M0J10TUsl UMMYHHTETA.

MosekynsipHasi NpUpoJa NAaTOr€HOB, MH(EKUMH U HUMMYyHUTEeTa. DUIOreHeTHYecKoe
pa3sHooOpa3ue mnaroreHoB. Crnenuduyeckue MeXaHU3Mbl B3aUMOJICHCTBUS IAaTOMCHOB C
KJIETKaMU-XO035€BaMHU. Y4acTue MeMOpaH M LUTOCKeNeTa KIETOK-X035eB B NPOHUKHOBEHUHU U
BHYTPHUKJIETOYHOM TpaHCIOpPTE NMaTOreHOB. BiusHue naToreHoB Ha MeTaboIu3M U (PU3HOIOTUs
KJIETOK-X0351€B. MouieKyJisipHble 6apbepbl UMMyHUTETA. J{n(heHCHHBI, KOMIUIEMEHThI, LIUTOKUHBI:
UHTEpJIEHKUHBI, HHTEPPEPOHBl, (aKTOPbl HEKpPO3a OMyXOJeH, KOJIOHHUECTUMYJIHMPYIOIUE H
pocToBbIe (PAKTOPBI; UMMYHOIJIOOYIHUHBL ['€Hbl UMMYHHOrO OTBeTa. I'eHeTHdYeckuil KOHTPOJIb
TYMOPAJIBHOT'O U KJIETOYHOTO UMMYHHTETA.

Tema 12. MojekyasipHasi KJIMHUYeCKasi TUATHOCTHKA.

OCHOBHBIE COBPEMEHHBIE METOJBl OINPEAEICHUS AHTUIE€HOB, AHTUTEJN, LUTOKHMHOB MU
MMMYHOKOMITETEHTHBIX KJIETOK, HHIYLUPYEMBIX UMM peakiuil. [IpuHuunmel, nexamye B OCHOBE
UMMYHO(QEpPMEHTHBIX MeTOJOB. l'OpMOHBI ¥ (epMeHThl, Kak Mapkepsl 3a00eBaHUM.
[Tonmumepa3Has 1enHas peakius B JUarHOCTHKE 3abosieBaHUil. MojekyispHas JUarHOCTUKa
HacCJIeICTBEHHBIX 3a00J1€BaHHH.



3. IlepeueHb y4eOHO-MeTOAMYECKOT0 ofecnevyeHns] TUCHMIIHHBI (MOLYJIs1)

- MyJbTUMEAMWHBIE IPE3ECHTALMOHHBIE MaTepuajlbl 10 JAUCUUIUIMHE (MOJIYJIIO)
IIpe/ICTaBJIeHbl B AJIeKTpoHHOM Kypce B OMIOC MI'TV;

- METOAMYECKHE YKa3aHHUsA K BBIIOJHEHUIO NPAKTUYECKUX U KOHTPOJBHBIX pabdoT
IIpe/ICTaBJIeHbI B AJIeKTpoHHOM Kypee B OMOC MI'TV;

- METOJIMYECKUE MaTepuaybl s OOYy4arolMXCs MO OCBOEHUIO IUCLMILIMHBI (MOIYJIs)
npenacTaBieHbl Ha oduuuanbHoM caiite MI'TY B paznene «Mupopmanus no o6pa3oBareabHbIM
[IpOrpaMMam, B TOM YHUCJIE a/IallTUPOBAHHBIM.

4. ®oH/ OLIEHOYHBIX CPEACTB MO JUCHUILIMHE (MOIYJII0)

SIBnisieTcst OTIENBHBIM KOMIIOHEHTOM 00pa3oBaTeIbHON MPOrpaMMbl, pa3padoTad B Gpopme
OTJEJIBHOTO JJOKYMEHTA, Mpe/cTaBiieH Ha oduuuansHoM caiite MI'TY B paznene «Mupopmanus
1o o0pa3oBaTeNbHBIM IIPOrpaMMamM, B TOM ducie anantupoBanHbiMy. @OC BiiItoyaeT B ceost:

- IIepeyeHb KOMIETEHLUH C yKa3aHHWEM A3TarnoB UX (OPMUPOBAHMS B MPOLECCE OCBOEHUS
JTUCHMILTUHBL (MOTYJIs1);

- 33/1aHUS TEKYIEro KOHTPOJIS;

- 33/1aHUS IPOMEXKYTOUYHOI aTTecTaluy;

- 33/1aHUs BHYTPEHHEH OLIEHKH KauecTBa 00pa30BaHMsL.

5. IlepeueHb OCHOBHOIl W [ONOJHHMTEJLHOH Yy4eOHOW JuTepaTypbl (IE€YaTHbBIE
W3JIaHusl, JJIEKTPOHHBbIE Yy4eOHble M3AaHUSA U (UJIM) PECYpPChl AJIEKTPOHHO-OMOIMOTEUHBIX
CHCTEM)

OcHosnas n1umepamypa:

1. Monekynapnas 6uonoeus kniemxu / b. Anbepmc. - Mockea: Mup, 1994. - T. 1. - 521 c. -
ISBN 5-03-001985-5; [Onexkmponnwiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=40085(10.08.2019).

2. Monexynsapuas ouonocus knemku. B 3 m. T. 2 / Bb. Anbepmc [u Op.]; nep. ¢ anen. T. A.
Abaumosoii [u dp.] ; noo peo. I'. Il. I'eopeuesa, 0. C. Yenyosa. - 2-e uz0., nepepab. u
oon. - Mocksa : Mup, 1994. - 539 c.. un. - ISBN 5-03-001987-1: 9000-00.

3. Monexynsapuas ouonocus knemku. B 3 m. T. 3 / b. Anbepmc [u Op.]; nep. ¢ anen. B. 11
Kopoica [u op.]; noo peo. I'. I1. I'eopeuesa, IO. C. Yenyosa. - 2-e u30., nepepab. u oon. -
Mocksa: Mup, 1994. - 504 c.: un. - ISBN 5-03-001985-5: 18000-00.

4. Monexynapnas ouonoeus kiemxu: Cooprux 3aoay / Yuncon /Joc., T. Xanm; noo peo. U.
A. Kpawenunnukosa, nep. c aunen. A. /[. Moposxuna [u op.]. - Mocksea : Mup, 1994. - 520
c.: un - ISBN 5-03-001999-5: 38-61; 15000-00.

Jlonoanumenvhasn numepamypa:

5. CoopHuk 3a0aw no MONEKYIAPHOU OUONO2UU U MEOUYUHCKOL 2eHemuKe C peuleHUsMU
[Onexmponnsiii pecypc]: yuebnoe nocobue/ - dnekmpon. mexkcmosvie oannvie.- Camapa:
PEABU3, 2012.- 168 c- Peoicum docmyna: http://www.iprbookshop.ru/18421.html.- 965C
«IPRbooks»

6. Manouna I'M. OcHosbl monekynsipuou Ouonoeuu [DnekmpouHviii pecypc]: yuebHoe
nocobue/ Manouna I M.- Dnekmpon. mexcmosvie Oannvie.- M.: Poccutickuil ynugep-
cumem OpyHcobl Hapooos, 2011.-156 C.- Pescum docmyna:
http://www.iprbookshop.ru/11572.html- 95C «IPRbooks»

7. Ckeopyosea H.H. Ocnosvi 6uoxumuu u monexyiapuou ouonrocuu. Yacme I. Xumuueckue
KOMNnoHeHmbl Kiemku [Onekmpounwiii pecypc]: yuebnoe nocooue/ Cxeéopyosa H.H-
Onexmpon. mexcmogvie oannvie.- CI10.: Ynueepcumem UTMO, 2016.- 154 c.- Pescum
oocmyna: http://www.iprbookshop.ru/67466.html.- D5C «IPRbooks»

8. Creopyosa H.H. OcHosbl monexynaprot 6uonocuu [InekmpoHuslii pecypc]: yuebHoe
nocooue/ Creopyosa H.H.- Onexmpon. mexcmogvle OJannvle-CII10.: YHusepcumem


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://biblioclub.ru/index.php?page=book&id=40085(10.08.2019)

HUTMO, 2015.-74 c.- Peocum oocmyna: http://www.iprbookshop.ru/67487.html.-O5C
«IPRbooks»

6. HpO(l)eCCI/IOHaJILHLIe 0a3bl JAaHHBIX U I/IH(l)OpMaIII/IOHHBIe ClIPpaBOYHBIC CUCTEMbI

1. http://ito.edu.ru/ - Dnexmponuwiti kamanoe 6ubauomexu MITY ¢ 603modcrnocmovio
O3HAKOMUMBCSL C NEYAMHBIM 8APUAHMOM U30AHUSL 8 YUMALbHBIX 3A1AX OUOIUOMEKU.
2.95C «Yuusepcumemckas 6ubnuomexa onnauny http://biblioclub.ru/.

3. O5C IPRbook shttp://iprbookshop.ru

4. DFC «Kouncynsmanm cmyodenmay — http://www.studentlibrary.ru

5.9nekmponnas 6aza dannvix IB/] « EBSCO» — http://search.ebscohost.com/
6.Ungpopmayuonno-cnpasounas ~ cucmema  MCC  «Kowcynemamum — nawocy — —
http://www.consultant.ru/

1.«SLOVARIRU. [IOUCK 11O  CJIOBAPAM»  (omkpwimwuiti  docmyn) — —
http://www.slovari.ru/

8. «CJIOBAPHU U DHIIUKJIOIIEJUU HA AKAJEMHUKE» (omxpvimwiti oocmyn) —
http://dic.academic.ru/

7. TlepeyeHb JIHMIIEH3HOHHOT0 M CBOOOJAHO PACHPOCTPAHSIEMOr0 NPOrPaAMMHOIO
obecrneyeHusi, B TOM YHCJIe OTe4eCTBEHHOI0 NMPOU3BOICTBA

1. Onepayuonnas cucmema Microsoft Windows Vista Business Russian Academic OPEN.
2. Ogpucnorit nakem Microsoft Office 2007 Russian Academic OPEN.

3. Ogpucnuorit nakem Microsoft Office 2010 Russian Academic OPEN.

4. Cucmema onmuueckoeo pacnosnasanuss mexkcma ABBYY FineReader Corporate 9.0
(cemesas eepcus), 2009 200.

5. Aumusupycnas npoepamma (Anmusupyc Dr.\Web Desktop Security Suite).

8. ObecneyeHue 0CBOEHHS JUCIHUNJIMHBI JIMI[ ¢ UHBaTUAHOCTHIO 1 OB3

OO6yuaromuecs u3 yucia uHBaIUA0B 1 Juil ¢ OB3 obecnieunBaroTcs mevyaTHBIMA U (WITH)
ANIEKTPOHHBIMU 00pa30oBaTeIbHBIMU pecypcaMu B (popmax, aJanTUPOBAHHBIX K OrpaHUYECHUSIM
UX 370POBbSL.

9. MaTepuajibHO-TeXHHYECKOe ofecriedeHne TUCUMILIMHBI (MOAYJIA) MPEJACTABICHO B
npuinokennn k OIIOIT «MarepuaabHO-TEXHUYECKHE YCIIOBHS pealu3alui 00pa30BaTeIIbHON
MIPOrpaMMBbI» U BKJIFOUYAET:

- yueOHBIE ayIOUTOPUM JJIsi MPOBEIEHUs YYEOHBIX 3aHATHH, MPEeayCMOTPEHHBIX
mporpaMMmoii 0akanaBpuara, OCHAIlleHHble OOOpYIOBAaHMEM U TEXHUYECKHUMH CpeICTBaMU
oOyueHus,

- IOMEIICHHUSI JIIsl CAMOCTOSITENIFHOM paboThl 00yYaroIUXCsl, OCHAILICHHBIE KOMITBIOTEPHOMN
TEXHUKOW C BO3MOXXHOCTBIO MOAKIIOUEHUs: K ceTu «VHTepHeT» M obecreyeHueM J0CTymna K
ANIEKTPOHHON MH(OPMaLIMOHHO-00pa3oBarensHOM cpene MITVY;

JlomyckaeTcst 3amMeHa 000pyAOBaHHUS €ro BUPTYAIbHBIMHU aHAJIOTaMU.

10. PacnpenesieHne TpPyA0€MKOCTH 110 BUAAM Y4eOHOIi 1eTeJIbHOCTH
Tabmuua 1 - Pacnpenenenue Tpy10eMKOCTH

Buj yueGHOM Harpy3ku | Pacnpenesnenue TpyI0eMKOCTH IHCIMILUINHEBL IO GOpMaM



http://ito.edu.ru/
http://biblioclub.ru/
http://iprbookshop.ru/
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00yueHust

Ounas
Cemectp Bcero uacos
4
AyIHUTOpHBIE YaChl
Jlexuun 20 20
[TpakTuyeckue paboThI 36 36

Yacel Ha CaMOCTOSITEILHYIO U KOHTAKTHYIO padoTy

[Ipowass  camocrosTeNnbHAs U

52 52
KOHTaKTHas pabora
ITogroroBka K MNPOMEKYTOYHOU 36 36
aTTecTaluu
Bcero gacos o nuciIninie 144 144
@DopMBbl MPOMEKYTOUYHOM aTTECTAIIMU U TEKYIIET0 KOHTPOJIS
Dk3ameH + +
KonnuecTBo KOHTPOJIBHBIX padoT 1 1

Ilepeuens npakTuvyeckux pador no ¢gopmam odyyeHHs

Ne
Tembl npakTHYecKUX padoT
o\
1 2
Ouynas ¢popma
1 [IpakTtnueckass padora Ne 1. CTtpoeHHE KJIETOK XHBBIX OpPraHU3MOB, KaK OOBEKTOB
MOJICKYJISIPHON OMOJIOTHH.
2 [TpakTrueckas padora Ne 2. Xumudeckas opranu3anus kietku. Kierounsie Oenku,
ocobeHHoCTH cTpoeHus. Crnenududeckue QyHKIUH.
3 [Ipaktrueckas padora Ne 3. MonekymnsipHasi Ouosiorus reHa. HykiiemHOBBIE KHCIIOTHI.
Crtpoenue u GyHKIMH. XpaHEHHUE TCHETHYECKOW HH(POpMaIIUH.
4 | Tlpaktrueckas padora Ne 4. Peanm3anus reHoTuna B €HOTHII.
5 [Ipaktnueckas padora Ne 5. Ctpykrypa u pynkmun ouomemopan. OcoGeHHOCTH
CTPOEHHS CTPYKTYPHBIX JIUIIUOB.
6 | IlpakTudeckas pabora Ne 6. MeMOpaHHBIN TPAHCIIOPT MOJIEKYII.
7 [Ipaktrueckas padora Ne 7. Perynsunonubie nporiecchl. CUTHAIBHBIC MOJICKYJIBI.
MosiekyisipHble MEXaHU3MbI MEKKICTOYHOW CUTHATH3AIUU.
8 [IpakTrueckas padora Ne 8. MosieKyasipHbIe MEXaHU3MbI MEKKJICTOYHON MHTETPAIUH.
KrneTouHble KOHTaKThI, aAre3usi U BHEKJIETOYHBIM MAaTPUKC.
9 [IpakTuueckas pabota Ne 9. DHepreruka kietku. [IpeodpazoBanue sHepruu B
MeMOpaHHBIX CUCTEMAaX KICTKU
10 [IpakTuueckoe 3ausatue (cemunap) Ne 10. MonekyasipHble MEXaHU3MbI BOCTIPOU3BOACTBA
KJIETKU U PETYJISIIUU BPEMEHHU €€ KU3HU.
11 | Ilpaktrueckoe 3ansTue (cemunap) Ne 11. MonekynsapHas OHOJIOTHS pakKa.
12 | Ilpaktuueckoe 3ansTHe (cemunap) Ne 12. MonekynsapHble OCHOBEI HMMYHUTETA.
13 | Ilpaktuueckoe 3ansaTue (cemunap) Ne 13. MonekynspHasi KIMHHYECKAs TUATHOCTHKA.
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