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IHosicHUTEALHAA 3aIIHCKA

O0BeM TUCUMIUIMHEL 4 3.e.
1. Pe3yabTarbl 00y4eHusi M0 JMCHUILIAHE (MOAYJII0), COOTHECEHHbIC C WMHJIUKA-
TOpaMU JOCTH)KEHUsI KOMIIETEHI[MH, YCTAHOBJIEHHBIMU 00pa30BaTEIbHON IPOrpaMMoOi

KoMnerennun

Nuaukaropsl
JTOCTHKEeHUS
KOMIIeTeHIN i

Pe3ysnbTarsl 00y4eHUs M0 JUCHUTIIHHE
(Moay10)

OIIK-3 Criocoben mpu-
MEHATb 3HAaHUE OCHOB
SBOJIIOLIMOHHOM  Teo-
puu, UCIIOJIb30BaTh
COBPEMEHHBIE npen-
CTaBJICHUA O CTPYK-
TYpPHO-(YHKIINOHAJb-
HOM OpraHu3aluu reHe-
THYECKOW IIPOrpamMMBbl
KUBBIX OOBEKTOB U Me-
TOABl  MOJIEKYJISIPHOU
OMOJIOTUY, TEHETUKU U
ouosorun pa3BUTHA
JUI WCCIIEIOBaHUs Me-
XaHU3MOB OHTOT€HE3a U
¢dunorene3a B mpodec-
CUOHAJIBHOW  JIESTEIIb-
HOCTH

N-lonk-s PackpeiBaer
NPUHIUIBI U HaXOIHT
nyTd  TPUMCHCHHS U
UCTIOJIB30BaHUSl  3HA-
HUI CTPYKTypHO-(YH-
KIIMOHAJBHON OpraHu-
3anuy  OMOMOJIEKYNT |
CYOKJIETOYHBIX ~ CTPYK-
Typ, @ TaK)K€ METOJIOB
MOJICKYJISIpHOM  OMOJI0-
THH B mnpodeccuo-
HAJILHOW JICSATEIbHOCTH
(mis HCCIIEI0BAHUI
YKUBOU MTPUPOJIBI U OHO-
JIOTHYECKUX CHUCTEM B
HAYYHBIX M MPaKTHYeC-
KHX LETISX).

3uamo:

- CHELHATIbHYI0 TEPMUHOJIOTHUIO;

- MOJICKYJISIPHBIE OCHOBBI OpPTraHU3alUU H
(YHKIIMOHMPOBAHUS JKUBBIX CUCTEM,;

- CTPOCHHE, CBOMCTBA U (PYHKIIMH OHOJIO-
IMYECKUX MaKpOMOJIEKYT,

- CTPYKTYPHYI0O M XHUMHYECKYIO Opra-
HU3ALMIO KJIETKU U KJIETOUYHBIX OpraHelll,
MOJICKYJISIPHBIE MEXaHU3MBI KJIETOYHBIX
GbyHKIUH,;

- JIOKaIM3alHI0, CTPYKTYpY,
HYKJICMHOBBIX KHCJIOT;

- MOJICKYJISIpHYIO OWOJIOTHIO TeHa W Te-
HOM, MOJIEKYJISIPHbIE MEXaHU3Mbl peau-
3anuMu TreHotuna B ¢eHotun u audde-
PEHLIUPOBKHU KJIETOK;

- MOJIEKYJIIPHBIE MEXaHU3MBbI KJIECTOYHOM
SHEPreTUKH;

- OpPraHM3aLHUI0 KJIETOYHBIX MEMOpaH U
MOJIEKYJISIPHBIE MEXaHU3Mbl BHYTpPUKJIE-
TOYHOT'O TPAHCIIOPTA;

- MEXaHMU3Mbl MEXKJIETOUYHOW KOMMYHH-
Kalluu;

- MOJIEKYJISIpHbIE MEXaHHU3MbI BOCHPOM3-
BOJICTBA KJIETKU M PETYJISIIHI BPEMEHH €€
AKHU3HU.

- MOJIEKYJIIpHBIE OCHOBBI KaHIIEpOreHesa,
MMMYHUTETA U JJAOOPATOPHOW KIIMHUYEC-
KOM TMarHOCTHKH.

Ymemos:

- MPaBWIBHO MCIIOJIb30BaTh TEPMMHOJIO-
THIO TUCIIUTLIMHEI,

- cBOOOJIHO, TPAMOTHO M3JIarath Teope-
TUYECKUH MaTepuaj 1Mo OCHOBHBIM BOII-
pocam MOJIEKYJIIpHOM OMOJIOTHH, ydacT-
BOBATh B JAMCKYCCHU;

- CHUCTeMaTH3MpoBaTh U 00001aTh 3Ha-
HUS TIPUHITAIIOB KJIIETOYHON OpTaHU3aIiH
OMOJIOTHYECKUX OOBEKTOB, MEMOpPAHHBIX
MPOIIECCOB M MOJIEKYJISIPHBIX MEXaHH3-
MOB KU3HE/IEATEIIbHOCTH;

- WCTOJB30BAaTh 3HAHHS METOAOB HCCIe-
JIOBaHUSI MOJIEKYJISPHBIX CTPYKTYp JUIS

CBOMCTBa




OIICHKH (PUBHOJOTUYECKOTO COCTOSHUS
JKUBBIX CHCTEM;

- UCIOJIb30BaTh COBPEMEHHBIC TIPEICTaB-
JICHHSI O POJIM MOJICKYJT U CyOKJIETOYHBIX
CTPYKTYpP B OOBSICHCHHH MEXaHU3MOB pe-
TyJISuu  QYHKIIMOHUPOBAHUS  KUBBIX
CHUCTEM Ha KJICTOYHOM W OPTraHU3MEHHOM
YPOBHSIX;

- NMPUMEHATH TOJIYYCHHBIC 3HAHUS JIS
WHTEPIPETAIIMA PE3YJIbTATOB JKCIEPH-
MEHTaJIbHBIX PadoT

Baagers:

- METOJaMH{ aHajlIu3a HMeEIOIIeics HH-
bopmanuu;

- HaBBIKAMH MPAKTHYECKOTO MTPUMEHEHUS
TEOPETUYECKUX MOJICKYJISIPHO-OHOIOTH-
YecKuX 3HaHUKW B oOnactu (yHIaMeH-
TaJbHOM M MPUKIIATHON OMOJIOTUH,

- croco0amMu OIEHKH COCTOSIHMS KHUBBIX
CHUCTEM IIOCPEICTBOM aHaym3a HHOOP-
MallMi O KOJHWYECTBEHHBIX U KAaYyeCTBEH-
HBIX XapaKTEpUCTUKAaX OHUOMOJEKYT H
HA/IMOJICKYJISIPHBIX CTPYKTYpP, B TOM YHUC-
jie B LIEJIIX KINHHYECKOH TUarHOCTHUKH;

- HaBBIKAMHU HCIOJBL30BaHUS TOJy4YCH-
HBIX 3HAaHUHW B U3YUYEHUU APYTUX AUCLHUII-
JIUH

2. Copeprxxanue TUCUMILIMHBI (MOLYJIS)

Tema 1. BBenenue B MOJIeKYJSIPHYIO OHOJIOTHIO.

[IpeameTt u 3amauu MOJIEKyJsIpHOI Omosorun. VcTopusi pa3BUTHS MOJIEKYJISIPHON OHOIIO-
rud. MeTosbl MccileJoBaHusl B MOJIEKYJIsipHON Ouonoruu. Mcnosnb3oBanue /Ui pelieHus 3a1ad
MOJICKYJIIPHON OMOJIOTMM JOCTHXKEHUN (DU3UKO-XUMUYECKOTO aHaln3a, AaHAIUTUYECKOU
OMOXHMMUH, CTPYKTYPHOI OMOJIOTHH, MAaTEMaTHYECKOT0 MOJCIIMPOBAHMS U pacueTHON OHOJIOTHH.

Oco0eHHOCTH JKUBBIX CHCTEM U YPOBHU MX OpraHu3aluu. MoneKyspHble OCHOBBI opra-
HU3aIMKU U QYHKIIMOHUPOBAHMS KUBBIX cucTeM. CpaBHHUTENIbHAs XapaKTEPUCTHKA MPOKApUOT U
3yKapuoT. MHOTOKJIeTOUHbIe OpraHu3Mbl. CTpoeHHE KJIETOK. Teopur MPOUCXO0XKIECHUS KIETKU.
Crpoenue, ki1accupuKays U pa3MHOXKEHUE BUPYCOB.

Tema 2. Xumnueckasi opranuzanus kJjerku. Heopranuueckuil coctaB kiuetku. Bona u
MUHEpaJbHBIC BEIIECTBA. PacrpesnesieHne U COCTOsTHUE BOJbI B XKUBBIX TKaHAX. Poiib MUHEpaib-
HBIX BEIIECTB B IOJAJEPNKAHUM OCMOTHYECKOrO JABIICHHUS, KOHILIEHTpAllMd HMOHOB BOJIOPOJA
(Oydepnble cucteMmsl), yyactue B (OPMHUPOBAHUU CTPYKTYp OHONOJIMMEPOB B JIEATEIBHOCTH
(bepMeHTOB.

benxu. buonornueckue Gpynkiun 6enkoB. CoctaB u crpoeHue 6enkoB. Kiaccuduxanus
6enkoB. [IpocThie U cioxHBIE OENKU. YPOBHU CTPYKTYPHOM opraHu3aiuu 0eiaka: OT MepBUYHON
CTPYKTYpPBI — K UETBEPTUYHOM.

Obwas xapakmepucmuka aunuoos. buonoruueckue ¢pynkuu. Knaccudukanus JIunuaos.
Jlununueie MoHOMepbl. CocTaB, CTPOEHUE, CBOMCTBA. XapaKTEPUCTHKA KUPHBIX KUCIIOT, BXO-
JSIIUX B COCTaB KHUPOB.

Cmpoenue, obwue ceoticmea yene60006 u ux poib. Kiaccuduxanus 1 HOMEHKIATypa.
BaxHelimne npencTaBUTENM MOHO-, OJIMTO- M TOJUCAaXapHUJIOB. UX CTPOEHUE W CBOMCTBA,
pacpeneseHue U poilb B )KUBBIX OPraHU3Max.



®epMeHThI, 0011ast XapaKTepUCTUKa, Ononoruueckas poib. CocTas, cTpoeHHE (PEPMEHTOB.
Kodepmentsl. CrnenuduanocTs aecTBusA. Teopus HHIyIHOUIEHOTO COOTBETCTBUSI.

Tema 3. MoJiexkyasipHasi 0M0JIOTHSI KJIEeTKH U KJIETOYHAas1 OHOJIOTUsl.

CtpykTypHasi MoJieKyJsgpHasi OMOJIOTHS KJIETKHM M MOJIEKYJsIpHAsh OWOJIOTHUS KJIETOYHBIX
¢yukuuii. [Iporece cymecTBOBaHUS KUBBIX CUCTEM KaK CHCTEMa COTJIIACOBAHHOTO BBIIOJHEHUS
GbyHKIMI, BeAyIIero K JOCTHKEHUIO OIPeIeIeHHON KoHeuHoH 1ienu. [TonaTre o MoJIeKyIspHbIX
MEXaHU3MaX KIETOYHbIX (YHKIMHA. MONEKyIapHblE MAIIMHBI Kak CTPYKTYpHas OCHOBa
dbyHkonupoBanusi KiaeTku. CTpoeHUEe KIETKH C TOYKH 3pEHHUS MOJICKYJISIPHON OHOJIOTHH.
OCHOBHBIC MTPUHLUIBI CTPYKTYPHOH M (YHKIMOHAIBHON OpraHU3aIlMM KJIETKH HAa MOJEKYJSp-
HOM YpOBHE.

Tema 4. CtpykTypa 1 pyHKIHM OMOMeMOpaH.

CaoticTBa 1 GyHKIIMN OHojoruueckux MmemOpad. [Ipunuunel ctpoenust MemOpan. Tumnsl u
¢ynkuuu MeMmOpaHHBIX JUNUAOB. DyHKIMOHATBHBIE CBOWCTBA MEMOPAHHBIX JIMIHUIOB.
MemOpaHHble JMIUIBI, Y4acTBYIOUIME B mepenade curHanoB. Kiaccuduxamuss u crpoeHue
mMeMOpaHHbIX OenkoB. llurockemer memOpan. IloBepxHocTH MeMOpaH MONSAPHBIX KIETOK.
Tpancnopt BeliecTB uepe3 IIa3MaTudeckyro MeMOpany. IlaccuBHBIA M aKTUBHBII TPaHCIIOPT.
Perymsnus kKoHQOPMAIHOHHOTO COCTOSHUSA KaHanoB. YcrpoiictBo Na'/K* macoca. Tpancmopt
KPYIHBIX MOJIEKYN uepe3 mMeMmOpaHy. MexaHu3M MHUHOIMTO3a. PerentopHo-omocpenoBaHHBIN
KJIATPUH 3aBUCHUMBIN SHIONUTO3. Parouurto3. DK30HHUT3. BHYTPUKIETOUHBIM TpPaHCIOPT Be-
niecTB U yactull. CuctemMa BE3UKYJISPHOIO BHYTPUKIETOUHOTO TpaHcmopTa. Anmnapar ['onbmixu
U Pa3MYHbIE BUJIbI BHYTPHUKJIETOUHBIX BE3UKYJ. DHEPrO3aBHCUMOCTb BE3UKYJISIPHOTO TpaH-
cropTa.

Tema 5. MoJieKkyJIIpHbIe MEXaHNU3MbI MeKKJIETOYHON CUTHAJIM3ALMU U HHTETPALMH.

WuTerpanus KIeTKH B MHOTOKJIETOYHBIN OpraHu3M. bagaHc Mexay caMOCTOSITETbHOCTBIO
OTJIEIIbHON KJIETKU ¥ KOHTPOJIEM €€ pa3BUTHUS U (YHKIIMOHUPOBAHUS CO CTOPOHBI OpraHU3Ma.

MexaHu3Mbl MEXKJIETOYHOW KOMMYHHKAIMu. MosekynspHas peuenuus. MHorocra-
JUHHOCTh CUCTEM IE€pelayd CUTHajla BHYTPb KJIETOK M MHOXXECTBEHHOCTb TOYEK PEryJISIUH.
Oranbl nepefaun curHanoB. 3HaueHue GocopuiarpoBanHus U nehocGopuIupoBaHusl B mepe-
Jade CUTHaIoOB. Bropudnbie MecceHpkepsl. Buipl, TUMOGMIBIHBIX U THAPOPHUIBHBIX PELEnTO-
pPOB, YUYaCTBYIOIIMX B IEpelaye CUTHAJIIOB B KJIETKaX MIICKOMUTAIOUIMX. MexaHU3M HHaK-
TUBAIMH CUTHAIOB. AKTHBAIIUS TIpOIIecca TIIMKOJIN3a B KIETKaX, CONpshKeHHas ¢ G-0eIKoM.

Kiierounble KOHTaKThI, MEXKKJIETOUHAs aAre3usi U BHEKJIETOYHbIM MaTpukc. lIpuxpenu-
TeJIbHbIE KOHTaKThl. MEXKIIETOUHbIE aAre3MOHHbIE, TECMOCOMHBIE U IOJYJIECMOCOMHBIE KOH-
TaKThl. 3aUparOlIe U KOMMYHUKAIIMOHHBIE KOHTAKThl. AIr€3UBHbIE B3aUMOJEHCTBUS KJIETOK.
Anre3uBHbIe MEMOpaHHbIE OeJIKU. Posib anre3nn KiIeTok B (GU3UOIOTHYECKUX U MATOJOTUYECKUX
npoiieccax. Poib MEXKIETOYHOTO MaTPUKCa B MEKKIIETOUYHOW UHTETPAIIM 1 KOMMYHHUKALIUH .

Tema 6. JHepreTuka KJjeTok (mMpeodpa3oBaHue IHEPrUM B MeMOpPaHHBIX CHCTeMax
KJIETOK).

MounekynsipHble MEXaHU3MbI KJIETOYHON SHEPreTUKU. DHEPreTHUeCKU 0OMEH KaK pe3yJib-
TaT COTJIACOBAHHOM pabOThl MAKPOMOJNEKYISPHBIX MAITUH CUCTEMBI OKHCIUTENBLHOTO (hochopu-
JUPOBaHUS U OOLIETO MyTH KaTaboau3Ma. MUTOXOHApUS KaK €lIrWHas HaJMOJIEKYJIsIpHas Malllu-
Ha. MWUTOXOHApPUHU, CTPOCHHE M MX POJIb B KIETOYHOU 3HepreTuke. epMeHThl MUTOXOHAPUHN U
ux jokammu3anusa. OxuciaeHue xupoB B Mutoxouapusx. [{ukin Kpebca. [lpixarensnas nens. Posis
IPOTOHHOTO Hacoca B cuHTe3e ATO.

Tema 7. MoJsiekyisipHasi 0M0JIOTHUSA TeHA.

Bocnpon3BoaCTBO ONpPENEIEHHOIO COYETAaHUSI I'€HOB KaK IIeJIb CYIECTBOBAHUS KIIETKU.
CrtpemiieHne *UBBIX CUCTEM K YCTOWYMBOMY BOCHIPOHM3BOJACTBY ONPEIEIEHHOTO COYETaHMs Te-
HOB B U3MEHSIOIIUXCS YCIOBUAX BHEIIHEN cpebl. I'eHbl 1 reHoM. COOTHOLIEHUE MEXAY I€HO-
MOM M TE€HOTHIIOM. XPOMOCOMHBIE M BHEXPOMOCOMHBbIE TeHbl. DyHIaMEHTaIbHBIE MOJEKY-
JSipHbIE MEXaHU3Mbl BOCHPOU3BOACTBA reHOMa. PerumMkanus Kak MEeXaHW3M penyIuIMKaluu
XPOMOCOMHBIX HaclleZlyeMbIX 2JIEMEHTOB. Pemncoma kak MoJeKysipHasi MallliHa.

MyTaloHHBIN MpOLEcC C TOUYKH 3peHUs MOJIEKYJsApHOM Ouoioruu. CrydaiiHas u 1ene-



HamnpaBlieHHAs U3MEHYUBOCTh. [IpuunHbl oBpexaeHus crpykrypsl JIHK BHemHumu dakropa-
MHU. Pemapanusi kak KOMIUJIEKC Mep MO YCTPAHEHHUIO CIy4alHbIX MOBPEXKICHHUI reHoMa. Hampas-
JeHHass MOTU(UKAIMS TeHeTHYecKol nHpopManuu KieTku. PekoMOuHaus B MO (pHUKAIMN Te-
HoMa. Moaudukaius TeHoMa MHBa3MeH 4yKepOoJaHOW HaciaeACTBEHHOW mH(opMmanuei. Perpo-
TpaHcno30HbL. [lonBrkHBIE (MOOUIIBHBIE) 3JIEMEHTHI TEHOMA KaK OCHOBHOHM 3JIEMEHT CHCTEMBI
LeJIeHAPABICHHOW U3MEHYUBOCTH.

Tema 8. Peanu3anusi reHoTuna B GeHOTHIL.

[TocnenoBaTenbHOCT, MOJIEKYJISIPHBIX COOBITHI MpU pealu3aldyd FeHOTHUIIA: TPAHCKPHUII-
s, cozpeBanue PHK, Tpancmanus, co3peBanne 6enkoB. PubocoMbl 1 MX poib B OMOCHHTE3€
Oenka. Muunuanus, snonranus u tepmuHanus. [Iponeccunr u crmadicuar PHK.  Coptunr u
HOCTTpaHCIIUOHHAs Moaudukanus 6enkoB. MonekynspHble manepoHsl. Poib mepoxoBaroro
SHJOIIA3MAaTHYECKOI0 PETUKYIIyMa B IMpoleccuHre 0eiakoB. MexaHuzM (opMUPOBaHUS MOJIH-
TOMHBIX OenKoB. I muko3mmmpoBanue 6enkoB u yunuaos B DIIC u komruiekce [onpmku.  Bius-
HUE aHTHOMOTHKOB M TOKCHHOB Ha cHHTe3 Oeika. B3aumocBssp ¢enotuna co cnenuduueckum
npoduIIeM 3KCIIPECCUU TEHOB. DKCIPECCHS TEHOB U aIallTallHs

Tema 9. MoJiekyJIsIpHble MeXaHM3Mbl BOCIIPOU3BOACTBA KJETKH U pPeryjisiiuu Bpe-
MEHHU ee KU3HHU.

BocnpousBoactso kietku. MomnekynspHble MeXxaHU3MBbI rpoiudepannu. KieTouHslil Huki
U ero perymsauus. Ponp nuTockenera B mpoleccax AENEHUs KIETKU. Perymisius KiIeToyHOoro
nenenus. Ilponudepanus SyKapMOTHYECKHX KIETOK U TEIOMEpPHBIE OTAENbl XPOMOCOM.
Tenmomepsl, TenocoMa U TeaoMepasa. Temomepasza u crapenue. dpdexr Xeiiduuka. Perymsmus
KJIETOYHOI0 LIMKJa. Pegokc-romeoctas u KieTouHbld HUKI. KOHTPOIIb KIETKHU 32 MPOXOKICHUEM
KJIETOYHOTO NHWKJIA. Perymsnus BpeMeHHU >KU3HU KICTKH. BO3MOKHBIE MyTH TMOETH KIETKH.
Hexkpo3 u anomnrto3 (3amporpaMmupoBaHHasi THO€b). DHEPro3aBUCUMOCTh anonrto3a. [IpudnHsl,
BBI3bIBAIOIIME allONTO3. AINONTO3 KaK 3alllUTHBIM MexaHu3M. MoJeKy/sipHble MEXaHU3Mbl UH-
JIYKUWHW, PA3BUTHS, PETYJISIIIUU U OTMEHBI anonTto3a. [lepexon kK anonTo3y U3 pa3jMyHbIX CTauil
KJIETOYHOTO LIMKJIa. BTOpUYHbIHN (IIOCTanONTOTUYECKUI ) HEKPO3.

Tema 10. Mouekyasipuasi 6uoJiorusi paka. IlousiTue o TpaHcpopMuUpoOBaHHON U OIy-
X0JIeBOM KJIETKAX.

[TpuuuHbl kaHIeporeHeza. MomeKylsapHble MEXaHH3Mbl OMYXOJEBOM TpaHCchopMaIuu.
Knerouno-renernueckue teopun oHkorene3a. Konuemnmus oHkoreHoB. Teopus ayTOKpUHHOM pe-
rymsauud. KommiiemeHnrtauust oHkoreHoB. Mmmopranuzauus v omyxoseBas npomonusa. Omy-
XOJIEBBIE Cympeccopsl. Teopus HapylleHHs peryJsiliiud KJIETOYHOrO LMKJIA M arnonrto3a. Mex-
KJIETOYHAasi KOONepaIys 1 omyxoseBas TpaHchopmanus. TkaHeBas Teopust oHKoreHesa. Moseky-
JISIpHBIE OCHOBBI METacTa3WpOBAHHUS OIYXOJIEBBIX KIE€TOK. Bo3zMokHOCTH cTuMynsiuuu nudde-
PEHLIMPOBKU OIMYXOJIEBBIX KJIETOK M PEBEPCHUHU OIYXO0JIEBOTO (eHOTHNA. MoJeKyIspHble OHKO-
MapKepsbl.

Tema 11. MonekyJsipHasi 6M0JIOTMSI MMMYHHMTETA.

MornekynsipHas npupoja MaToreHoB, HHPEKIUn U UMMyHHUTETa. DUIOreHETUYECKOe pa3-
HooOpa3ue naroreHoB. Crnenupuyeckue MeXaHW3Mbl B3aUMOJCHCTBUS MATOI€HOB C KIETKaMM-
X035i€BaMu. YyacTue MeMOpaH M UTOCKeNIeTa KJIETOK-X035€B B IPOHUKHOBEHUU U BHYTPHU-KJIe-
TOYHOM TPAHCIIOPTE MATOTCHOB. BinsHue maToreHoB Ha MeTabOoaM3M M (PU3MOJOTHUS KIIETOK-
xo03sieB. MonekyinsipHble 0apbepbl HUMMYHUTETA. J{ueHCHHBI, KOMITIEMEHTBI, IUTOKUHBI: UHTEP-
JeUKHHbI, UHTEp(EpOoHBI, (PaKTOPBl HEKPO3a OMYXOJIeH, KOJOHHECTUMYIHUPYIOLIHE U POCTOBBIE
(dakTopbl; UMMYHOTTIOOYIHMHBI. ['€HbI UMMYHHOTO OTBeTa. | €HeTHUeCKU KOHTPOJIb I'yMOpasb-
HOTO U KJIETOYHOT'O UMMYHHUTETA.

Tema 12. MoJieky/JIsipHasi KJIMHUYECKAasi IMATHOCTHKA.

OCHOBHBIE COBPEMEHHBIE METO/bI ONPEECICHHUS] aHTUTEHOB, AaHTUTEJ, IUTOKUHOB U HUM-
MYHOKOMIIETEHTHBIX KJIETOK, MHIAYLUUPYEMBIX UMHU peakuui. [IpuHIUIbI, Jexaiiue B OCHOBE
UMMYHO(EPMEHTHBIX MeTOZ0B. ['opMOHBI U (hepMeHTHI, Kak Mapkepbl 3a0oeBanuii. [lonume-
pa3Hasl LIeTHas peaklys B JUarHOCTHKe 3a0oyieBaHUN. MouekynspHas IUarHOCTUKa Hacjel-
CTBEHHBIX 3200JIeBaHUI.



3. IlepedyeHb yueOHO-METOAUYECKOr0 o0ecneYeH sl TUCHUIJIMHBI (MOLYJIfA)

- MYJIbTUMEIUIHBIEC PE3EeHTAI[IOHHBIC MaTEPHUAIIBI 10 JUCHUILIMHE (MOYJIIO) MPEACTaB-
JIeHBI B 3JIeKTpoHHOM Kypce B DUOC MAY;

- METOAMYECKHE YKa3aHUS K BBIOJHEHUIO MPAKTUYECKUX W KOHTPOJIBHBIX padoT mpen-
CTaBJIEHBI B 3J1eKTpOHHOM Kypce B DONOC MAY;

- METOJMYECKHE MaTepHajbl Ul OOYYaroIIMXCS MO OCBOCHHIO AWCIMIUIMHBI (MOMIYJIS)
npezcTaBieHbl Ha odunuanbHoM caiite MAY B pasnene «/Hopmarus mo o0pa3oBaTebHBIM
porpamMmam, B TOM YHUCIIE aAalTHPOBAHHBIM).

4. ®oH/ OLIEHOYHBIX CPEJCTB MO JUCIHUIIMHE (MOTYJII0)

SBasieTcst OTIENBHBIM KOMIIOHEHTOM 00pa30BaTeIbHON MPOTpaMMBbI, pa3padboTaH B opme
OTJICNILHOTO JIOKYMEHTA, IIpe/IcTaBlieH Ha oduimansHoM caiite MAY B pasnene «udopmanus
1o 00pazoBaTeBHBIM MPOTpaMMam, B TOM duciie agantupoBaHHbiM». DOC BKIOYaeT B ceOs:

- NepeuyeHb KOMIIETEHIUI C yKa3aHUEM 3TaroB UX (GOPMUPOBAHHUS B MPOILIECCE OCBOCHMUS
JUCLUIUIMHBI (MOZYJIf);

- 3a/1aHUs TEKYILEro KOHTPOJIS;

- 3aJIaHUS1 TPOMEKYTOUHOM aTTECTAIUH;

- 3aJ1aHUs1 BHYTPEHHEH OIlEeHKU KayecTBa 00pa30BaHusl.

5. IlepeyeHb OCHOBHOI W [IONMOJIHUTEJbHOH Yy4eOHOW JMTepaTypbl (TEeYaTHBIC
U3JIaHUS, DJIEKTPOHHbIE Yy4yeOHble HU3JaHUS U (WIM) Pecypchl 3JIEKTPOHHO-OMOIMOTEUHBIX
CUCTEM)

OcHosHnas ntumepamypa:

1. Monekynspnas 6uonocus knemxu /' b. Anbepme. - Mockea: Mup, 1994. - T. 1. - 521 c. -
ISBN 5-03-001985-5; [Onekmponnwiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=40085(10.08.2019).

2. Monexynapnas 6uonoeus knemku. B 3 m. T. 2 / b. Anbepmc [u Op.]; nep. ¢ anen. T. A.
Abaumosoii [u Op.] ; noo peo. I'. I1. I'eopeuesa, FO. C. Yenyosa. - 2-e uzo., nepepab. u
oon. - Mockea : Mup, 1994. - 539 c.: un. - ISBN 5-03-001987-1: 9000-00.

3. Monexynsapunas 6uonocus kiemxku. B 3 m. T. 3 / b. Anbepmc [u Op.]; nep. ¢ anen. B. I1.
Koporica [u op.]; noo peo. I'. I1. I'eopeuesa, FO. C. Yenyosa. - 2-e uzo., nepepab. u oon. -
Mocksa: Mup, 1994. - 504 c.: un. - ISBN 5-03-001985-5: 18000-00.

4. Monexynapnas ouonoeus knemxu: Coopnux 3a0au / Yuncon [xc., T. Xanm; noo peo. .
A. Kpawenunnuxosa, nep. ¢ anen. A. J[. Moposxkuna [u dp.]. - Mockea : Mup, 1994. - 520
c.: un. - ISBN 5-03-001999-5: 38-61; 15000-00.

Jlonoanumenshasn numepamypa:

5. CoopHuk 3a0au nNo MONEKYIAPHOU OUONOSUU U MEOUYUHCKOU 2eHemuKe C peuleHUsMuU
[Onexmponusiii pecypc]: yuebnoe nocobue/ - dnekmpon. mexcmossie oanuvie.- Camapa:
PEABU3, 2012.- 168 c- Peoicum oocmyna: http://www.iprbookshop.ru/18421.html.- O5C
«IPRbooks»

6. Manouna ['HM. Ocnosbl monexynsipuou oOuonoeuu [Inekmponuviii pecypc]: yuebHoe
nocooue/ Msanouna I'.H.- Onexmpon. mexkcmosgvle Oanuvle.- M.: Poccuiickuil
VHUepcumem OpyoHcobL Hapooos, 2011.-156 C.- Peoicum docmyna:
http://www.iprbookshop.ru/11572.html- D5C «IPRbooks»

7. Cxeopyosea H.H. OcHnosbl bOuoxumuu u monexyisapuou ouonoeuu. Yacmo I. Xumuueckue
KoMnoHenmul Kiemku [Onexkmpounsiii pecypc]: yuedonoe nocooue/ Ckeopyoséa H.H-
Onexmpon. mexcmosole oannvle.- CI10.: Yuusepcumem UTMO, 2016.- 154 c.- Pescum
oocmyna: http://www.iprbookshop.ru/67466.html.- D5C «IPRbooks»

8. Creopyosa H.H. Ocnogvl monexynspHou ouonoeuu [Inexmpoumusiii pecypc]: yuebnoe
nocooue/ Ckeopyosa H.H.-Onekmpon. mexcmosvie Oannvie-CII16.: Yuusepcumem


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.- Peowcum oocmyna: http://www.iprbookshop.ru/67487.html.-OBC
«IPRbooks»

6. HpO(l)eCCI/IOHaJILHbIe 0a3bl JaHHbIX U HHq)OpMaIII/IOHHLIe CIIPaBOYHbIC CUCTEMbI

1. https://lib.masu.edu.ru - Drnexkmponnsviii kamanoe 6ubauomexu MAY ¢ 6o3mozxncrnocmoio
O3HAKOMUMbCSL C NEHAMHBIM 8APUAHMOM U30AHUSL 8 HUMAIbHBIX 3A1aX OUOIUOMEKU.

2. OBC « Yuusepcumemckas 6ubauomexa onaauny https://biblioclub.ru

3. OBC IPRbooks http://iprbookshop.ru

4. OFC «Koncynomanm cmyoenmay — http://www.studentlibrary.ru

5.9nexmponnas b6aza oannvix IB/] « EBSCO» — http://search.ebscohost.com/

6.  Hupopmayuonno-cnpasounas  cucmema HUCC  «Koncynomanwm  nmocy — —
http://www.consultant.ru/

1.«SLOVARIRU. [IOUCK IO  CJIOBAPAM»  (omkpwimwiti  docmyn)  —
http://www.slovari.ru/

8.«CJIOBAPU U DHLUKJ/IONE/IUU HA AKAJEMHUKE» (omxpwvimuiti oocmyn) —
http://dic.academic.ru/

7. IlepevyeHb JIMIEH3MOHHOTO H CBOOOJAHO PACIHPOCTPAHSIEMOI0 MPOrPAMMHOIO
obecrnevyeHusl, B TOM YHCJIe 0T€YeCTBEHHOI0 MPOU3BOICTBA

1. Onepayuonnasn cucmema Microsoft Windows Vista Business Russian Academic OPEN.
2. Opucnwiii naxem Microsoft Office 2007 Russian Academic OPEN.

3. Ogpucnorii nakem Microsoft Office 2010 Russian Academic OPEN.

4. Cucmema onmuueckoeo pacnosnasanusi mexcma ABBYY FineReader Corporate 9.0
(cemesas eepcus), 2009 200.

5. Anmusupycnas npoepamma (Anmusupyc Dr.Web Desktop Security Suite).

8. OodecneueHne 0CBOEHHS IUCHUILINHBI JIHII ¢ MHBAJIHIHOCTLIO 1 OB3

OO6yuaromuecs u3 uncia uHBanuaoB u jui ¢ OB3 obecneunBaroTcs meyaTHBIMU U (HIIN)
AJIIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcamMu B (popMax, aganTHPOBAHHBIX K OTpaHUYEHUSM
WX 37J0POBBA.

9. MaTepuajbHO-TeXHHYECKOe OfecneyeHre TUCHUIIUHBI (MOAYJIsI) TIPEICTABICHO B
npuwioxenun k OIIOIl «MaTtepuallbHO-TEXHUYECKHE YCIOBUS peann3alui 00pa3oBaTelbHON
MpOrpamMMbl» U BKIIFOYAET:

- ydeOHBIE ayIUTOPUM JJIS TPOBEACHHS YYEOHBIX 3aHATHH, MPETyCMOTPEHHBIX
nporpaMMoil OakanaBpuaTa, OCHAIEHHbIE OOOpPYIOBAaHMEM W TEXHUYECKHMMH CpPEICTBAMU
00yJeHus;

- IOMEILEHUs I CAMOCTOSATEIbHON PabOThl 00YUYaIOIUXCsI, OCHAIIEHHbBIE KOMITBIOTEPHOM
TEXHUKOW C BO3MOXXHOCTBHIO TOJAKIIOYEHHS K ceTh «MHTepHeT» M oOecnedeHreM J0CTyra K
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa3oBaTenbHOU cpene MAY;

JlomyckaeTcsi 3aMeHa 000py/I0BaHUS €T0 BUPTYaJbHBIMU aHAJIOTaMHU.


https://lib.masu.edu.ru/
https://biblioclub.ru/
http://iprbookshop.ru/
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10. Pacnpenesienue TpyA0eMKOCTH 10 BHAAM Y4eOHOIi 1eTeJbHOCTH

Tabmuua 1 - Pacnpenenenue Tpy10eMKOCTH

Bun yueOHOM Harpy3ku

Pacnpenenenue Tpya0eMKOCTH AUCHUIUIHHBI IO (hopMam

o0y4eHHS
Ounas
Cemectp Bcero vacos
4
AyIHUTOpPHBIE Yachl
Jlexnun 20 20
[TpakTrueckue paboThl 36 36

Yachl Ha CAaMOCTOSITEJIBHYIO U KOHTAKTHYIO paboTy

[Ipoyast  camocrosiTeNibHAsA | 52 50
KOHTaKTHas pabora

[ToaroroBka K HOPOMEXYTOUYHOH 36 36
aTTeCcTalun

Bcero gacoB no qucuuniviie 144 144
DOopMBI ITPOMEKYTOUYHOMN aTTECTALUU U TEKYILETr0 KOHTPOJIA

DK3aMeH + +
KonndyecTBo KOHTPOIBHBIX PabOT 1 1

Ilepeyens npakTuyeckux pador mo ¢gopmam o0ydeHus

Ne
Tembl npakTHYecKUX padoT
n\n
1 2
Ounas dopma
1 [Tpaktuyeckas pabora Ne 1. CTpoeHue KJIETOK XHMBBIX OPraHM3MOB, KaKk OOBEKTOB
MOJICKYJISIPHON OMOJIOTHH.
2 [IpakTuueckass pabora Ne 2. Xumuueckas opraHuzauus kiaeTku. Kierounele Oenkw,
ocoOeHHOCTH cTpoeHus. Crnennduyeckre QyHKINU.
3 [IpakTuueckass padora Ne 3. MonekynsipHas Ouosnorusi reHa. HykienHOBbIE KHCIOTHI.
Crpoenue U QyHKIIUN. XpaHEeHHE FeHETHYECKON HH(pOpMaIHH.
4 | Ilpaktnueckas padbora Ne 4. Peanu3zanus reHotuna B QEHOTHII.
5 [Ipaktnyeckas pabora Ne 5. Crpykrypa U QyHKIuum OuomemOpaH. OcobeHHOCTH
CTPOEHHS CTPYKTYPHBIX JIMITUOB.
6 | IIpakTrueckas padota Ne 6. MeMOpaHHBIH TPaHCHIOPT MOJIEKYJI.
v [IpakTuueckast padora Ne 7. Perynsumonssle mnpouecchl. CHUTHAJIbHBIE MOJEKYJIBI.
MoueKynsipHble MEXaHU3Mbl MEXXKJIETOYHON CUTHAIN3ALUH.
8 [IpakTuueckast pabora Ne 8. MonekynspHble MEXaHU3Mbl MEXKJIETOYHONW HHTErpaluu.
KiieTouHble KOHTAKThI, aAre3Hsl U BHEKJIETOUHBIM MaTPHKC.
9 [IpakTuyeckas padora Ne 9. Duepreruka kietku. [IpeobpazoBanue sHepruu B MeMOpaH-
HBIX CUCTEMaXx KJIETKU
10 [TpakTuyeckoe 3anstue (cemunap) Ne 10. MonekynsipHble MEXaHU3MbI BOCIIPOU3BOICTBA
KJIETKU U PETYJISIIIUU BPEMEHU €€ JKU3HH.
11 | IIpaktuyeckoe 3austue (cemunap) Ne 11. MonekynsipHasi OMOJIOTHsI pakKa.
12 | IIpaktryeckoe 3anstue (cemunap) Ne 12. MonekynspHble OCHOBEI IMMYHHUTETA.
13 | IIpaktuyeckoe 3anstue (cemunap) Ne 13. MonekynspHasi KIMHHYECKas! TUarHOCTHKA.




