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1. IEJIA 1 3AJJIAYHN JUCIIUAITJIMHBI

1.1|{eap QUCHMILIMHBI:

¢dbopmMHupoBaHHE Y CTYJCHTOB KOMIUIEKCA CHCTEMAaTU3MPOBAHHBIX 3HAHMA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX ~ MOJIEKYJSIpHOM  Ouosnornuans  (GopMUpOBaHHMS ~ €CTECTBEHHOHAYYHOT'O
MHUPOBO33pEHUS U NpuodpeTeHus KommereHuui, coorBerctBytoux OPI'OC BIIO 1o
cnienuanbHoCcTU «MenuuuHeKast OUOXUMHUS».

1.2|3amayn AUCLHUIUINHEL:

W3YYUTHh OCHOBHBIC 3aKOHOMEPHOCTH KU3HU HA MOJICKYJISIPHOM YPOBHE €€ OpraHu3alluu U CBS3U
MOJICKYJISIPHOTO YPOBHS JKM3HH C JPYIMMH YPOBHSMHB acCIeKTaX, IMO3BOJISIONIMX pellaTh
npodeccroHabHBIC TPOOJIEMBI Bpada-OnOXHUMHKA,

BBIpa0OTKA MPAKTUYECKHUX HAaBBIKOB, HEOOXOIMMBIX JUISt MOCIICAYIOMIEH
HAy4YHO-HCCIIEIOBATEIILCKON U IPAKTHUYECKOM IeATETbHOCTH CIICIIHATNCTA.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Biok 51.5.30 bazosas wacmo

2.1 Hepeqeﬂb AUCHHUILIINH /W MPAaKTUK, YCBOCHHEC KOTOPLIX H606XOI[I/IMO)]J'IH H3y4YCHUSA
AUCHHUITIIMHBbI

JucuummHa Oa3upyeTcss Ha 3HAHHUSAX, YMEHHSX M OIBITE JCSATEILHOCTH,IIPHOOPETAEMBIX B
pesdynbrate wu3ydeHus cieayroumx guciuiuind:  b1.b.31 OOmas Ouoxumus, bl1.b.17
O®usnonorusa, bl1.b.18 Muxkpobuonorusi, Bupycosorus, bl.b.21 OOmas mnaronorus,
raToJIoru4eckas anaromus, natopusuoiorus, b1.5.19 dapmakomorus.

2.2 IucuMnJMHbI ¥ NPAKTHKH, IJIsl KOTOPBIX OCBOEHHUE TAHHOM THCHUIIMHBI HEOOX0IMMO KaK
npeamecTByIonee:

b1.b.37MemnuuHackre TEXHOIOTUH.
b1.B.JIB.4.2. MeauuuHckas OMOXUMHUS U KITMHUKO-Ta00paTopHas TUarHOCTHKA.

3. KOMIIETEHIIUM OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS
JACHUTLINHEI

B pesynbrare ocBoeHMsI y4eOHON AUCHMILIMHBI 00yYaromuiics 0JKeH 00aaaTh CiaeayouuMu
KOMIIETEHITHSIMHU:

OOIIEKYIbTYPHBIMU:

CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIIICHUIO, aHaIu3y, cuHTe3y (OK-1);

TOTOBHOCTBIO K CaMOPA3BUTHUIO, CaMOpeaIH3alMy, caMoOOpa30BaHUIO, HCHOJIb30BAHUIO TBOPUYECKOTO
norenimana (OK-5);

obmenpodeccuoHaTbHBIMU:

TOTOBHOCTBIO peIIaTh CTaHIAPTHBIE 3aJadd TPOo(ecCHOHANTBHOW AEATENBHOCTH C HCIONIBb30BaHUEM
MH(POPMAIIMOHHBIX, OMOIMOrpaMUYeckux  pecypcoB, MEAUKO-OMOJIIOTHYECKOH  TEPMUHOJIOTHH,
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTMH M YY4eTOM  OCHOBHBIX  TpeOOBaHWI
uHpopmannonHoit 6ezomacHoctu (OITK-1);

CIOCOOHOCTBIO W TOTOBHOCTBIO aHAIM3MPOBATh PE3YyIbTaThl COOCTBEHHOW JESITEIBHOCTH  JIJIf
npeaoTBpaiieHus npopeccnonanbHbix omuook (OIMK-3);

TOTOBHOCTBIO K HCIOJB30BAHUIO OCHOBHBIX (DU3UKO-XUMHUECKUX, MAaTEMAaTHYECKMX M HWHBIX
€CTECTBEHHOHAYYHBIX OHSATHI M METOJIOB MPH perieHnu npogdeccnonanbubix 3aaad (OI1K-5);
TOTOBHOCTBIO K IIPUMEHEHHIO CIELUAIN3UPOBAHHOIO OOOPYAOBaHUS U MEIUIMHCKUX H3JENIui,
NPeAyCMOTPEHHBIX ISl HCIIOJIb30BaHMs B mpodeccuonanbsHoi chepe (OITK-9);




po¢eCCHOHATbHBIMH

MEUIIMHCKAS 1eATETHbHOCTb:

CIOCOOHOCTBIO K OCYIIECTBJICHUIO KOMIUIEKCA MEpOINPHUSITHN, HANpaBICHHBIX Ha COXPaHEHHE W
VKpeTIeHHEe 3J0pOBbsi W BKJIIOYAOINUX B ceOs ¢GopMUpOBaHHE 3I0pPOBOTO 00paza >KHU3HH,
NPEIyNpeXxJICHNE BOSHUKHOBCHHS U (WJIM) pacpOCTpaHEHUs 3a00JIeBaHMIA, X PaHHIOK JUArHOCTHUKY,
BBISIBJICHHE NMPUYHMH M YCJIOBHI WX BOSHUKHOBEHUS U PA3BHUTHS, a TAK)KE HAIIPABJIICHHBIX HA YCTPaHEHUE
BPEHOTO BJIMSHUS Ha 37I0pOBbE uesioBeka GpakTopoB cpeabl ero ooutanus (ITK-1);

TOTOBHOCTBIO K MTPOBEJICHUIO JTa00PAaTOPHBIX U MHBIX UCCIICIOBAHHIA B IIENISIX PACIIO3HABAHUS COCTOSHUS
WM YCTAHOBJIEHUs (aKTa HaJIM4YUs WK OTCYTCTBUs 3a0oneBanus (I1K-4);

TOTOBHOCTBIO K OIIEHKE Pe3YJIhbTaTOB JIAOOPATOPHBIX, HHCTPYMEHTAIBHBIX, TATOJIOT0-aHATOMHYECKUX U
WHBIX MCCIICJIOBAaHUN B IIENSX PACIIO3HABAHMS COCTOSIHUS WM YCTAHOBIICHHS (PaKTa HATWYHS WITH
orcyrcTBus 3a0oneBanus (ITK-5);

CIIOCOOHOCTBIO K MPUMEHEHUIO CHCTEMHOT'0 aHalk3a B U3ydeHun ouosornueckux cucreM (ITK-6);
TOTOBHOCTBIO K TIPOCBETUTEIILCKON JCSITEILHOCTH 0 YCTPAHEHUIO (DAKTOPOB PHCKA M (POPMUPOBAHUIO
HaBBIKOB 3710pOBOro obOpasa xu3nu (ITK-8);

HAYYHO-TIPOU3BOJICTBEHHAS U MPOEKTHAS 1€ATEIbHOCTb:
TOTOBHOCTBIO K OPTraHW3allMd U OCYIISCTBICHHUIO MPUKIAAHBIX W TMPAKTHYECKHUX TPOCKTOB M HHBIX
MEPOMPHUATHA 1O M3YYECHUI0 OMOXMMHYECKMX M (U3MOJIIOTUYECKUX TMPOLECCOB U SIBICHUI,
npoucxoasanux B kierke yenoseka ([1K-11);

CIIOCOOHOCTBIO K OpraHU3allid U TMPOBEACHUIO HAYYHBIX HCCIICOBAHHM, BKIIOYas BHIOOp IENHU H
(bopMyIHPOBKY 3aja4, INIAHUPOBAHHUE, OO0 aJeKBATHBIX METOAOB, COOp, 00pabOTKY, aHATTN3 JAHHBIX
U yOJINYHOE UX MPEJCTABICHUE C yueToM TpeboBanmii nHdopmarmontoi 6ezomnacuoctu (ITK-13).

B pe3yJabTaTe 0OCBOCHUS TUCHUIIJINHBI 06yqaloumi71cs1 JOJKCH

3.1|3HaTh:

KoMIoHEHTHI spa KIIETKM, perumkanuio ocHoBHOM uactu JIHK, pernnumkanuio TenoMepHBbIX|
otaenoB JIHK, Temomepasy u crapeHue, TeloMepasy M OHKOreHes, meruwiaupoanue JIHK,
penapanuto nospexaeHui JJHK.

Opranu3zaiyio reHeTH4ecKoro MaTepuana, OepoOHHYI0 OpraHU3ali0 FeHETUYECKOro MaTepuaa
y GakTepuil U y 3yKapHoT.

Crpykrypy PHK, cunre3 PHK (tpanckpunuuto JIHK), co3peBanue (nponeccunr) PHK, mpoune
cucreMmsl cuHTe3a PHK, pacnag m PHK.

Tpancnsmuio M PHK, wHruOuropsl Ttpancnsuuu, ¢onguHr OenkoB, (axTopsl (onauHra,
COPTUPOBKY U MOAM(UKALINIO OEIKOB, pacmaji OeIKOB.

Crtpyktypsl GyHKIIUU OHOMeMOpaH.

MexKIeToYHbIe U BHYTPUKJIETOYHbIE CUTHAJIbHBIE BEILIECTBA.

MoutekynsipHble MEXaHU3MBbI PETYJIALMH KJIETOUYHOTO LIUKJIA.

ArnonTos.

OnkoreHes.

[TonsiTue GMOOOBEKT, COBEPUICHCTBOBAHHE OMOOOBEKTOB METOJaMH MyTareHesa, CeJEKIUH,
KJIETOYHOW U T€HETUYECKOW NHKEHEPUH.

MonekynspHble MEXaHU3Mbl BHYTPUKJICTOYHOM pErysiiid M MX HCIOJIb30BaHUE B
OMOTEXHOJIOTMYECKOM IPOU3BOJICTBE.

OcHoBHBbIE 3Tarbl OMOTEXHOJIOTUYECKOTO MPOIIECCa, SKOJOTUYECKHE aCTIEKThl OMOTEXHOJIOTHUH.
MexanuamMbl ~ OMOCHMHTE3a  AHTHOMOTHMKOB,  MEXaHM3Mbl  JIEHCTBHS ~ AHTUOMOTHKOB,
AHTUOMOTHUKOPE3UCTEHTHOCTh, YT OOPHOBI C aHTUOMOTUKOPE3UCTEHTHOCTHIO.

JlexapcTBEeHHBIE MTpenapaThl, NOJIy4aeMble OMOTEXHOJIOTMUYECKUMH METOIaMHU.

broTeXHOJIOTHIO JIEKAPCTBEHHBIX CPEICTB HA OCHOBE KYJIBTYP KJIETOK U TKaHEH.

3.2|YMeThb:

- OCYLIECTBJIATH IIOMCK, AHAJIU3UPOBATH, OLICHWBATH W INPUMEHATH IOJYyYEHHBbIE 3HAHUSA IPU
W3Y4YEHUU JPYTUX AUCLUHUIUIMH U B PO(EeCCHOHATBEHOM e TENbHOCTH;

- (opMynupoBaTh M TUIAHUPOBATH 3aJaYd HMCCICJAOBAHUN B TEOPETUYECKOW M MPAKTHYECCKON




MOJICKYJIIPHO# OMOJIOTHH;

- BOCHPOU3BOIHUTHL COBPCMCHHBLIC MOHeKy.HSIpHO-6I/IOHOFI/I‘IGCKI/IC METOAbI HCCICOAOBAHHUA U
pa3pabarbiBaTh HOBBIE METOAMYECKHUE MOJIXOABl JUIS PEIIeHUs 33Jad MEIUKO-OMOIOrHYeCKHUX
HCCJICIOBAHUM.

3.3

HmeTh HABBIK (ONBIT AeSITEJILHOCTH):

- BiageHus MHPOpManueil o OMOCHHTE3€¢ HYKJIEMHOBBIX KHCIOT M O€JIKOB, O MEXaHH3Max
PEryJIALIMHA 3KCIIPECCUM I€HOB M B3aUMOCBSI3U KU3HEHHOBAJKHBIX ITPOLECCOB, IPOUCXOJALINX B
KJIETKE Ha MOJIEKYJIIPHOM YpOBHE,

- HCIOJIb30BAHUS MOJIEKYJISIPHO-0MOIOIMYECKOT0 MOHATUMHOIO anmnapara;

- HCIIOJIb30BAHMS IIOJIyYEHHBIX 3HAHMW NpPU HU3YYEHUHM JPYTUX JAUCUUIUIMH, HaIUCaHUS
BBIITYCKHBIX KBaJIM(UKAMOHHBIX padoT,

- WCIOJB30BAHUS 3HAHHWN B HAYYHO-HCCIIEIOBATENbCKON paboTe, mpu paboTe B MEIUIIMHCKUX
YUPSKICHUAX,  HAY4YHBIX  HCCIICJOBATEIbCKUX  LEHTPax, LEHTpaXx  TI'E€HETHYECKOIO
KOHCYJIbTUPOBaHUS.

4. CTPYKTYPA U COAEPKAHUE TUCHUAILTAHBI
4.1. OFBEM JJUCIMIIVIMHBI 1 BUJbI YYEBHOU PABOTHBI

Bunasr yueOHOI paboThI Bcero yacos CemecTpbl
A (10)

KonraktHas pabGora (1o 120 120
yueOHBIM 3aHATUSIM)
Jlexuun 40 40
[TpakTrueckue 3aHATHS 80 80
CamocrosTenbHas pabora 60 60
[Ipomexyrounas 36 36
aTTeCTaIHsl (9K3AMEH)
OO6m1ast TpyA0€MKOCTb:

9achl 216 216

3E 6 6

- OCcoOeHHOCTH OpraHu3aluy o0pa3oBaTENbLHOrO IMpoliecca C MPUMEHEHUEM 3JIEKTPOHHOTO

o6yquI/1${ U JUCTAaHIIMOHHBIX O6paBOBaTCJ'IBHLIX TEXHOJIOTHIA:

nipu o0yuenuu ¢ npuMenenuemM D0 u JIOT ucnonb3yroTes cieAyronme opraHu3alioHHbIe (POPMBI
00pa3oBaTenbHOMN ACATEIBHOCTHU:

o Jlexums;

e JlaGoparopHas paboTa;

e KontponbHas pabora;

e CamocrosTenbHasi BHEAy IMTOpHas paboTa;

ConpoBoskJIeHHE MPEIMETHBIX JUCTAHIIMOHHBIX KYPCOB MOXET OCYILECTBIATHCS B CIEIYIOIIUX
pexumax:

e Tecruposanue on-ling;

e Koncynpraruu on-ling;

e [IpenocraBieHre METOIHUYECKUX MAaTEPHAIIOB;

e Comnpooxaenue Off-line (mpoBepka TecTOB, KOHTPOJIBHBIX PAOOT, pa3IUYHBIC BUIBI TEKYIIETO
KOHTPOJISL M TPOMEKYTOUHOM aTTECTAIHH).



4.2. CTPYKTYPA TN CIHUIIJIMHBI

Kon HaumenoBanmue pa3aesioB u TeM /Buj 3anatusa/  (Yac  |Kommerennuu JIuteparypa
3aHATHUSA
Jlekuun
lnex  (Pasmen 1. BBemeHme B MOJIEKYJIsPHYIO |2 OK-1, OK-5, OIIK-1,J11.1 JI1.2
KJIETOYHYI0 GHOJIOTHIO. OIIK-3, OIIK-5,[/12.1 J12.2
OI1K-9, I1K-1, TIK-4,/)12.3 JI3.1
Jlekumust 1. I[lonatus, omnpeneneHus, NpeaMeT U [1K-5, TIK-6, IIK-8, /3.2
3a/1a4l MOJICKYJISIPHON OMONOTHH KJICTKH. [IK-11, 1IK-13
2 e Pasgen 2. MoJiekyasipuasi GMOJIOrMsI TeHA. 2 OK-1, OK-5, OIIK-1,011.1 JI1.2
OIIK-3, OIIK-5,[J12.1 2.2
Jleknus 2. Yposuu opranusanuu JTHK. OINK-9, TIK-1, TIK-4,J12.3 J3.1
[1K-5, T1K-6, IIK-8,|J13.2
IK-11, [1K-13
3 jIex Jlexnus 3. Buasl reHos. 2 OK-1, OK-5, OIIK-1,[JI1.1 JI1.2
OI1K-3, OIIK-5,[J12.1 J2.2
OI1K-9, IIK-1, TIK-4,/)12.3 JI3.1
[1K-5, [TK-6, TIK-8, |J13.2
4 11ex Jlexkuuda 4. ['eHeTn4ecKuil KOz. 2 OK-1, OK-5, OIIK-1,[11.1 JI1.2
OIIK-3, OIIK-5,[J12.1 2.2
OIIK-9, IIK-1, ITIK-4,)12.3 JI3.1
[1K-5, I1IK-6, I[IK-8, [JI3.2
5 ek Jlexnus 5. Pemukanus JTHK. 2 OK-1, OK-5, OIIK-1,[J11.1 JI1.2
OI1K-3, OIIK-5,J12.1 J12.2
OIIK-9, I1K-1, ITIK-4,J12.3 JI3.1
[1K-5, [TK-6, TTIK-8, |J13.2
6 J1eK Jlexnus 6. Penaparus JITHK. 2 OK-1, OK-5, OIIK-1,[I1.1 JI1.2
OI1K-3, OIIK-5,J12.1 J12.2
OIIK-9, I1K-1, ITIK-4,J12.3 JI3.1
[1K-5, I1IK-6, I[1K-8, [JI3.2
7 nex Pasgen 3. Peasusanus renoruna B peHorun. |2 OK-1, OK-5, OIIK-1,0)I1.1 JI1.2
OI1K-3, OIIK-5,[J12.1 J12.2
[1K-5, I[1K-6, I1K-8, [/13.2
8 ek Jlexkums 8. [Tporeccunr. 2 OK-1, OK-5, OIIK-1,//I1.1 JI1.2
OI1K-3, OIIK-5,J12.1 J12.2
OIIK-9, I1K-1, ITIK-4,)12.3 JI3.1
[1K-5, [1K-6, [1K-8, [/13.2
0 nek Jlexknus 9. Tpancnsuus. 2 OK-1, OK-5, OIIK-1,[JI1.1 JI1.2
OI1K-3, OIIK-5,[J12.1 J12.2
OI1K-9, IIK-1, TIK-4,/J12.3 J3.1
[1K-5, I[1K-6, I1K-8, [/13.2
10 nex Jlexnus 10. ®onaudr. 2 OK-1, OK-5, OIIK-1,[11.1 JI1.2
OI1K-3, OIIK-5,J12.1 J12.2
OIIK-9, IK-1, ITK-4,J12.3 J3.1
[1K-5, [IK-6, [1K-8, [/13.2




11 ek |Jlekuma 11. Moagudukamuss U TpaHCIOPT OK-1, OK-5, OIIK-1,J11.1 J1.2
Oenka.PexoMOuHaIMs B MOAH(DUKALIMH TEHOMA. OIIK-3, OIIK-5,[/12.1 2.2
OI1K-9, I1K-1, TIK-4,/)12.3 JI3.1
[1K-5, TIK-6, T1K-8, []13.2
12 nex  [Pa3nmes 4. MoJiekyJisipHasi 0MOdHepreTHKA. OK-1, OK-5, OIIK-1,011.1 JI1.2
OI1K-3, OIIK-5,J12.1 J2.2
Jlexkumst 12.Monekynsipubie MEXaHU3MBbI 3212‘9}}_2(;’ gigﬁg; J3.1
0TO(OCHOPUIUPOBAHNSL U (POTOCUHTESA. s e B o
dorogochopunp ¢ IK-11, [TK-13
13nex  [Pazmen 5. MouekyJisipHble  MeXaHU3MbI OK-1, OK-5, OIIK-1,011.1 JI1.2
BHYTPHKJIETOYHOI'0 TPAHCIOPTA. OIIK-3, OIIK-5,J12.1 J12.2
OI1K-9, I1K-1, TIK-4,/)12.3 JI3.1
Jlexnus 13.BHYTpUKIETOUHBIH TPaHCIOPT [1K-5, HK'?' [IK-8,J13.2
BEIIECTB U YACTHII. [IK-11, ITK-13
14 nex  |Pa3gen 6. lluTockeer. OK-1, OK-5, OIIK-1,[11.1 J1.2
OI1K-3, OIIK-5,J12.1 J12.2
Jleknusi 14,  MonekynspHble  MEXaHH3MbI OINK-9, MK-1, T1K-4,J12.3 J3.1
peryisinun Gopmbl, 00bEMA U JBUKCHHSI KIICTKH. [1K-5, ITK-6, [IK-8, V132
I15nex  [Pazgen 7. MoJieky/JsipHble  MeXaHHU3MbI OK-1, OK-5, OIIK-1,J11.1 JI1.2
BOCIIPOM3BOICTBA KJIETKH. OIlK-3, OIIK-5,[/12.1 2.2
OI1K-9, IIK-1, TIK-4,/)12.3 JI3.1
Jleknus 15. Muros. [1K-5, IIK-6, TIK-8/13.2
[K-11, ITK-13
16 nex  [JIexuus 16. Meiios. OK-1, OK-5, OIIK-1,[JT1.1 JI1.2
OI1K-3, OIIK-5,[J12.1 J12.2
OI1K-9, I1K-1, TIK-4,[J12.3 JI3.1
[1K-5, I[IK-6, [1K-8, [/13.2
17nex  [Pazgen 8.  MoJieky/sipHble  MeXaHHU3MbI OK-1, OK-5, OIIK-1,J11.1 J1.2
MEKKJIETOYHOM CHTHAJM3AINA M HHTErPalHHM. OIIK-3, OIIK-5,[J12.1 2.2
OIIK-9, I1K-1, I1K-4,J12.3 JI3.1
Jlexnus 17. WHurerpanus KIIETKH B [IK-5, TK-6, IIK-8,/13.2
MHOTOKJIETOYHBIH OpTraHu3M. MexaHU3MBbI [IK-11, IK-13
MEKKJIETOYHON KOMMYHUKAIUH.
18 ek |Pa3nmen 9. MoJiekyJsipHasi 6MOJ10THs paKa. OK-1, OK-5, OIIK-1,JT1.1 J1.2
OI1K-3, OIIK-5,J12.1 J12.2
Jleknms 18. OcHOBBI MOJIEKYIISIPHON OHKOJIOTHH. OINK-9, TIK-1, TIK-4,J12.3 J3.1
[K-5, TIK-6, IIK-8,[/13.2
[K-11, [TK-13
19 nex  |Pasmex  10. MouekyJasipHasi  KJIHHHYECKAs] OK-1, OK-5, OIIK-1,011.1 JI1.2
TUATHOCTHKA. OI1K-3, OIIK-5,/)12.1 J12.2
OIIK-9, I1K-1, ITIK-4,)12.3 JI3.1
Jleknus 19. CoBpeMeHHbIe METOJIbI [1K-5, IIK-6, IIK-8,J13.2
MOJIEKYJISIPHOM KIIMHUYECKOW TMarHOCTUKH. [IK-11, TIK-13
20 tex  |Pasmea 11. BuorexHosorus. OK-1, OK-5, OIIK-1,[)11.1 1.2
OI1K-3, OIIK-5,J12.1 J12.2
OI1K-9, IIK-1, TIK-4,/J12.3 J3.1

Jlekuuss 20. bBuorexHonorus neKapCTBEHHBIX
CpPEICTB.

[1K-5, ITK-6, T1IK-8,

JI3.2

IIpakTHYeckue 3aHATHSA (B T.Y. HHTEPAKTHBHBIE IOMEYEHBI «*»)




1 mp. Pasgen 1. BeeneHne B MOJIEKYJISIDHYI0 H OK-1, OK-5, OIIK-1,J11.1 J1.2
KJIETOYHYI0 OHOJIOTHIO. OIIK-3, OIIK-5,[/12.1 2.2
OIIK-9, IIK-1, T1K-4,J12.3 JI3.1
3austue 1. MonekynsapHas OHOJIOTHS KJIETKH U [IK-5, TK-6, IIK-8,/13.2
kinetoyHass Ouosorus. [lonsTus, omnpeneneHus, [IK-11, ITK-13
opeaMeT W 33Jadd  MOJIEKYJIIpHOM OHoJIoruu
KJIETKH.
2 mw.p. Paspnen 2. MoaekyisipHast 0M0JIOTHsA reHA. OK-1, OK-5, OIIK-1,[/T1.1 J1.2
OI1K-3, OIIK-5,J12.1 J2.2
3ansatue 2. @DyHaamMeHTalbHbIE MOJEKYISIPHbBIC OINK-9, TIK-1, TIK-4,J12.3 J13.1
MEXaHM3MbI BOCIIPOM3BOJICTBA I'€HOMA. [1K-5, [IK-6, [IK-8, |/13.2
3 m.p. Pa3nen 3. Peanu3anusi reHoTHNa B (DEHOTHIL. OK-1, OK-5, OIIK-1,JI1.1 JI1.2
OIIK-3, OIIK-5,/12.1 2.2
3ansTue 3. IlocnenoBaTeNbHOCTh MONEKYIAPHBIX OINIK-9, TIK-1, IIK-4,J12.3  JI3.1
COOBITUH npu peanuzanuu T€HOTHIIA: [1K-5, TIK-6, IIK-8,J13.2
Tpanckpunuus, co3peBanue PHK, Tpancnsaums, [IK-11, [TK-13
co3peBaHMe U MoAU(UKaLUs OETIKOB.
4 m.p. 3ansatue 4. MyTanuoHHBIM TpoLECC C TOUKH OK-1, OK-5, OIIK-1,/JI1.1 JI1.2
3peHus MOJEKYIApHON Ouosioruu. PekomOuHanus OIIK-3, OIIK-5,}/12.1 J12.2
B MOIM(HUKALIH TEHOMA. OI1K-9, IIK-1, TIK-4,/J12.3 J3.1
[1K-5, IIK-6, TTIK-8, JI3.2
Sm.p. 3ansarTue 5. KourponpHas pabora o remam 1-4. OK-1, OK-5, OIIK-1,]J11.1 J1.2
*VIHTepPAKTHBHBI 3/1€MEHT: IpeNnoAaBareb OIIK-3, OIIK-5,12.1 122
3a4YMTHIBAaeT BbIAEP/KKH U3 MHCbMEHHBIX padoT OIIK-9, TIK-1, T1K-4,J12.3 J3.1
CTYAEHTOB U IPOCUT NPOKOMMEHTHPOBATDL HX C [IK-5, IIK-6, IIK-8,/13.2
TOYKHU 3PeHHS «aABOKATa» U KIPOKYPOpPa». [IK-11, IIK-13
6 1.p. Paznen 4. MoJgekyasipias 0Ono3HepreTuka OK-1, OK-5, OIIK-1,[JT1.1 J1.2
Peanu3auusi reHoTuna B GeHOTHII. OIIK-3, OIIK-5,}/12.1 J12.2
OI1K-9, IIK-1, TIK-4,/)12.3 JI3.1
3anaTne 6.  MouekylsspHbIE ~ MEXaHU3MBI [IK-5, TK-6, IIK-8,/3.2
KJICTOYHOM HHEPTETHKH. MonexynspHbie [IK-11, IK-13
MEXAHU3MBI ¢dorodochopunupoBaHus u
¢dorocuHTE3A.
7 1.p. Pasnen S. Mouekyasipable  MeXaHHM3MbI OK-1, OK-5, OIIK-1,{/T1.1 J1.2
BHYTPHKJIETOYHOI0 TPAHCIOPTA. OIIK-3, OIIK-5,J12.1 J12.2
OIIK-9, IIK-1, I1K-4,J12.3 JI3.1
3anaTHe 7. BHYTPUKIETOYHBIH  TPaHCIOPT [IK-5, IK-6, IIK-8,/13.2
BEILECTB U 4acTUL. MOJEKyISIpHBIA TPAaHCIIOPT. [IK-11, [IK-13
8 m.p. Pa3nen 6. Ilutockeer. OK-1, OK-5, OIIK-1,[)11.1 JI1.2
OI1K-3, OIIK-5,]J12.1 J2.2
3ansaTue 8. CTpyKkTypHas opraHu3anus u QyHKIUH OIIK-9, TIK-1, T1K-4,J12.3 J3.1
LIUTOCKEIIETA. MonexynspHbie MEXaHU3MB] [IK-5, TIK-6, IIK-8,/13.2
perysiuu GopMbl, 00bEMa U TBHKEHUS KIETKU. [IK-11, I[IK-13
9 m.p. Pa3nen 7. MouiekyasipHbie MeXaHU3MbI OK-1, OK-5, OIIK-1,[JI1.1 JI1.2
BOCIIPOM3BOICTBA KJIETKH. OIIK-3, OIIK-5,[/12.1 J12.2
OIIK-9, I1K-1, ITIK-4,)12.3 JI3.1
3ansaTue 9. Bocnpon3zBoictBo KJIETKH. [1K-5, TIK-6, I1K-8,013.2
MonekynasipHble ~ MEXaHU3Mbl  IpodHdepanuu. [IK-11, IIK-13

Perynsaumst KJI€TOUYHOTO ACTICHUS.




10mp. (Pasmen 8.  Mouekyasipable  MeXaHU3MbI OK-1, OK-5, OIIK-1,{)T1.1 J1.2
MEKKJIETOYHON CHIHAIM3AIMH U HHTErPAIMH. OIIK-3, OIIK-5,12.1 2.2
OI1K-9, I1K-1, TIK-4,/)12.3 JI3.1
3ansaTue 10. Hurterpanus KJIETKU B [1K-5, IIK-6, I1K-8,0I3.2
MHOT'OKJIETOYHBIN OpraHH3M. Mexanu3Msl [IK-11, ITK-13
MEKKJIETOYHON KOMMYHHUKAIIH.
11 mp. [Pa3men 9. MoJiekyjasipHasi OM0JIOTHSI paKa. OK-1, OK-5, OITK-1,J11.1 J1.2
OI1K-3, OIIK-5,J12.1 J2.2
3anstue 11. MonexynspHas OMoJIOTHs paka. OIIK-9, TIK-1, IIK-4,J12.3 J3.1
[1K-5, TIK-6, IIK-8,[/13.2
IK-11, ITK-13
12mp. |3ansrume 12. KourposbHas pabora o temam 6-11. OK-1, OK-5, OIIK-1,[/T1.1 J1.2
*VIHTepPAKTHBHBI 3/1€MEHT: IpenoAaBareib OIIK-3, OIIK-5,12.1 122
3aYNTHIBAET BbIIEPKKH H3 MUCbMEHHBIX PadoT OIIK-9, TIK-1, T1K-4,J12.3 J3.1
CTYJE€HTOB M IIPOCHT IIPOKOMMEHTHPOBATH HX C [IK-5, IIK-6, IIK-8,]13.2
TOYKH 3PEHHUsI «ATBOKATA» U «IPOKYPOPa». [IK-11, ITK-13
13mp. [Pazgen 10. MoJiekyasipHas KJIHHHYeCKasi OK-1, OK-5, OIIK-1,J11.1 JI1.2
AMATHOCTHKA. OIIK-3, OIIK-5,J12.1 J12.2
3austue 13. MonekynapHas — KIMHHYECKAs OINIK-9, TIK-1, IIK-4,012.3  JI3.1
MALHOCTHKA, MK-5, TK-6, TIK-8,/13.2
[K-11, [TK-13
14mp. [Pa3gen 11. BuorexnoJorus. OK-1, OK-5, OIIK-1,J11.1 J1.2
3ansarTue 14. BHOOOBEKTHI: ClIOCOOBI X CO3IAHMS U OIIK-3, OIIK-5,012.1 2.2
COBEPILIECHCTBOBAHUS OI1K-9, IIK-1, TIK-4,/)12.3 JI3.1
[1K-5, IIK-6, IIK-8,[/I3.2
[K-11, [TK-13
15np. [3ausaTue 15. OKOJOTHYECKUE ACIEKThI OK-1, OK-5, OIIK-1,[JI1.1 JI1.2
ouorexuosornu. Co3maHne W TPUMEHEHHE OIIK-3, OIIK-5,J12.1 J12.2
AQHTUOMOTUKOB B MEIHMIMHCKOH  IPAaKTHKE. OINK-9, TIK-1, T1K-4,J12.3 J3.1
JlexapcTBeHHBIE npernaparsl, MOJIy4aeMbIe [IK-5, [IK-6, TIK-8/13.2
OMOTEXHOJIOTHYECKUMHU METOJIaMH. [IK-11, [IK-13
BuoTeXHOMOTHST  JICKApCTBEHHBIX  CPEICTB  HA|
OCHOBE KYJIBTYp PacTUTEIbHBIX KIIETOK M TKaHEH.
l6 mp. |3ansitue 16. KouTponbHas pabora mo Temam OK-1, OK-5, OIIK-1,/11.1 J1.2
11-15. OIIK-3, OIIK-5,J12.1 J2.2
*AHTepaKTUBHBINA 3JIEMEHT: NpenogaBaTeb OIIK-9, TIK-1, IIK-4,J12.3  JI3.1
3a4YMTHIBAEeT BBIAEP/KKH M3 NMHCbMEHHBIX PadoT [IK-5, TIK-6, TIK-8,/13.2
CTYA€HTOB H MPOCUT MPOKOMMEHTHPOBATH HX C [IK-11, TIK-13
TOYKH 3PEHHUsI «AJIBOKATA» U «IPOKYpPOpa».
CamocTosTesqbHas padoTa
lcp Pa3nen 1. BBenennme B MoOJIeKYJSIpHYHO H|2 OK-1, OK-5, OIIK-1,J11.1 JI1.2
KJIETOYHYI0 OHOJIOTHIO. OIIK-3, OIIK-5,J12.1 J12.2
OI1K-9, IIK-1, TIK-4,[J12.3 J3.1

Tema 1. MornekynsipHas OUONOTHS KIETKH U
kietoyHas Owuonorus. llonarus, onpenenexus,
npeaMeT M 3aJaud  MOJEKYJISIpHOW OMOoJIOTuu
KJIETKH.

[1K-5, TIK-6, IIK-8,
IK-11, [TIK-13

JI3.2




2 cp. Pa3nen 2. MoJiekyJisipHasi 0MOJIOTHSI TeHa. 8 OK-1, OK-5, OIIK-1,{JI1.1 J1.2
Tema 2. OyHIaMEHTAIbHBIE MOJEKYISAPHBIE OIIK-3, OIIK-5,J12.1 J12.2
MEXaHM3MbI BOCIPOU3BO/ICTBA FEHOMA. OIIK-9, IIK-1, TIK-4,J12.3  JI3.1

[1K-5, TIK-6, T1K-8, []13.2

3cp. Pa3znen 3. Peasim3anust renoruna B pesorun. |10 OK-1, OK-5, OIIK-1,0/I1.1 J1.2
Tema 3. IlocienoBaTeNbHOCTh MOJIEKY/ISPHBIX OIIK-3, OIIK-5,J12.1 J12.2
coOBITHI npu peanuzanuu TeHOTHIIA: OINIK-9, TIK-1, TIK-4,J12.3 J13.1
TpaHckpunuus, co3peBanue PHK, tpancisims, [IK-5, [IK-6, TIK-8/13.2
co3peBaHHEe U MOIU(DUKAIIHS OCITKOB. [IK-11, IIK-13
Tema 4. MyTauMOHHBIN [IPOLIECC C TOYKU 3PEHUS
MOJIEKYJIsipHOW ~ Ouonoruu. PexoMmOuHamus B
Mo (HUKAIH TeHOMA.

Tema 5. KonrposbHas padota nmo temam 1-4.

4 c.p. Pa3nes 4. MoJiekyJisipHasi 0MO3HepreTuka. 5 OK-1, OK-5, OIIK-1,011.1 J1.2
Tema 6. MoseKy/ApHbIE MEXaHU3MbI KIETOUHON OIIK-3, OIIK-5,J12.1 J12.2
JHEPreTUKH. MornekynsipHbie MEXaHHU3MBI gg§_9’£<Kél’ gggﬁg; J3.1
dboTodochopunupoBanus U GOTOCUHTE3A. K11, K13

5c.p. Paznen 5. Moaekyasipuble  MeXaHU3MBI|O OK-1, OK-5, OIIK-1,J11.1 JI1.2
BHYTPHKJIETOYHOI0 TPAHCIOPTA. OIIK-3, OIIK-5,J12.1 J12.2
Tema 7. BHYTpUKIIETOUYHBIN TPAaHCIIOPT BEILECTB U OINIK-9, TIK-1, I1K-4,J12.3 J3.1
yacTull. MOJIEKYISIpHBIA TPAHCHIOPT. [1K-5, ITK-6, IIK-8, [/13.2

6 c.p. Pa3nen 6. Ilurockeer. 5 OK-1, OK-5, OIIK-1,[11.1 J1.2
Tema 8. CrpykrypHas opranuzanus ¥ (QyHKIHH OIIK-3, OIIK-5,J12.1 J12.2
IIUTOCKEJIeTa. MonekynsipHbie MeXaHH3MBI OINK-9, TIK-1, TIK-4,J12.3 J3.1
peryisinuu Gopmbl, 00bEMa U ABHIKCHUS KIICTKH. [1K-5, [IK-6, [IK-8, /3.2

7c.p. Paznen 7. Moaekyasipuble  MeXaHU3MBI|O OK-1, OK-5, OIIK-1,J11.1 JI1.2
BOCIIPOM3BOICTBA KJIETKH. OIIK-3, OIIK-5,[/12.1 J12.2
Tema 9. Bocmpou3BoacTBo KIIETKH. OIIK-9, TIK-1, TIK-4,J12.3 ~ JI3.1
MornekynspHsle  MEXaHU3MBl  TPOJH(EpaLuH. [IK-5, TK-6, IIK-8,/3.2
Perynsiiust KI€TOYHOTO JICTICHHUS. [IK-11, [IK-13

8 c.p. Pazpen 8. MouekyaspHble  MeXaHU3MBbI(O OK-1, OK-5, OIIK-1,J11.1 J1.2
MEKKJIETOUHOM CHTHAJIM3AIMH M HHTErPaHH. OIIK-3, OIIK-5,J12.1 J12.2
Tema 10. MHTerpanus KIeTKU B MHOTOKJIETOUHBIN OIIK-9, TIK-1, T1K-4,/12.3 JI3.1
OpTraHu3M. MexaHu3Mbl MEKKJIETOYHOMN [1K-5, [TK-6, [IK-8, [/13.2
KOMMYHUKAIHH.

9 c.p. Pa3gen 9. MoJiekyasipHas 610/10rus paKa. 5 OK-1, OK-5, OIIK-1,J11.1 J1.2
Tema 11. MosnekynspHas OUOIOTHS paKa. OIIK-3, OIIK-5,J12.1 J12.2
Tema 12. KonrpomnsHas padorta o Temam 6-11. OINK-9, TIK-1, TIK-4,J12.3 J3.1

[K-5, TIK-6, TIK-8,13.2
[K-11, [TK-13

10cp. |Pasmen 10. MoJekyasspHass KJINHHYECKAs|D OK-1, OK-5, OIIK-1,011.1 JI1.2
NIMATHOCTHKA. OI1K-3, OIIK-5,J12.1 J12.2
Tema 13. MonekynsapHas KJIMHWYECKast OIIK-9, TIK-1, T1K-4,12.3 J3.1
JIMACHOCTHKA. [K-5, TIK-6, IIK-8,[/13.2

[K-11, [TK-13

11 c.p. [Pa3men 11. BuorexunoJiorus. 5 OK-1, OK-5, OIIK-1,{JT1.1 J1.2
Tema 14. BHO0OOBEKTHI: CIOCOOBI UX CO3IAaHUS U OIlK-3, OIIK-5,J12.1 2.2
COBEPIICHCTBOBAHHUS. OI1K-9, I1K-1, TIK-4,/)12.3 JI3.1
Tema 15. DKOJIOrn4ecKue aCIeKThI [IK-5, IK-6, IIK-8,/13.2
ouorexnonornu. Co3gaHne W IPUMCHEHHE [IK-11, [IK-13




AHTUOMOTHUKOB B MEIUIIMHCKOW  TMpaKTHUKE.
JlekapcTBEHHBIC npernaparsl, MoJTy4aeMble
OMOTEXHOJIOTHYECKUMU METOJIaMHU.
buotexHoNOTNsT  JIEKAPCTBEHHBIX CPEICTB  Ha
OCHOBE KYJIBTYpP PACTHUTEIBHBIX KJICTOK U TKaHEH.
Tema 16. KonTponbHas padora o temam 11-15.

4.3. COAEP KAHUE JUCIUIIJINHbI

HaumenoBan | Coaep:xkaHue pa3aesia
He pa3jieia
JUCHHUILINHDI
0a3oBoii
gyactu PI'OC

1 | BeeneHue B [IpenMer u 3amaun MoJekyisapHo Ouoinoruu. VMcropus pa3Butus
MOJIEKYJISIPHY MOJIEKYJISIpHOI Onosioruu. OcoOEHHOCTH JKUBBIX CHUCTEM U YPOBHU
10 U ux opranuzanui. OCOOEHHOCTH NPUMEHEHUsI CHCTEMHOTI'0 IOAX0/1a K
KJIETOYHYI0 MOHUMAHHWIO TPUHIMIOB (YHKIMOHHUPOBAHUS IKHBBIX CHCTEM.
0MOJI0THIO. MosnexyssipHble OCHOBBI OpraHU3aLUU U (YHKLIIMOHUPOBAHUS KHUBBIX
cucteM. lIpuHUUIBI peIyKIIMOHM3MA, XOJIM3Ma UM HMHTErpaTu3Ma B
MOJIEKYJISIpHOI Ouonoruu. MeTo/Ibl UCCIIeIOBAHMS B MOJIEKYJIAPHOM
Oouosnoruu. Mcnonp3oBaHue A peUIeHMs] 3a/ad MOJIEKYJISIPHOMN
OHOI0THH JOCTHXKEHUM (U3UKO-XUMHYECKOTO aHaimusa,
AHAITMTUYECKON OMOXUMUH, CTPYKTYPHOU ouosoruu,
MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS M pACUETHON OHMOJIOTHH.
MonekynsipHasi Ouoyiorus KJIETKH U KieToyHas ouosnorus. [lonsrus,
OTIpeJIesIeHus], IPEeaAMET U 3aJlaul MOJIEKYIIPHONH OMOJIOTHUH KIIETKH.
CtpykTypHas MOJIEKYJsIpHas OHMOJOTHSl KIETKM U MOJEKYJspHas
Ouosiorusi KiIeTouHslx ¢yHKUuH. [Iporecc cymecTBOBaHUS >KHUBBIX
CUCTEM KakK CHCTEMa COIJIACOBAHHOTO BBINIOJIHEHUS (DYHKIINH,
BEIYIIETO K JOCTHKEHUIO ONpeAeIEHHON KoHeuHOoU 1ienu. [lonsatue o
MOJIEKYJISIPHBIX MEXaHH3MaX KJIETOUHbIX (pyHKUuN. MonekynspHbie
MallliHbl KaK CTPYKTypHas OCHOBAa (DYHKIIMOHUPOBAHUS KIICTKH.
CrpoeHre KJIETKHM C TOYKM 3pEHHs] MOJIEKYJISIpHOH OuoJoruu.
OcCHOBHbIE  NPUHLMIBI  CTPYKTYPHOH U (PYHKIMOHAIbHOU
OpraHMU3alMK KJIETKH Ha MOJIEKYJIIPHOM YPOBHE.

2 | Monexkyasipu BocnpousBoacTBO ONpENEsIEHHOTO COYETaHHs TE€HOB Kak Ielb
asi OmoJiorust CyLIECTBOBaHMsI  KiIeTKH. CTpeMiIeHHE  KHUBBIX CHCTEM K
reHa. YCTOWYMBOMY BOCIPOM3BOJICTBY OIPEAEICHHOIO COYETaHUs T'€HOB B
U3MEHSIOIIMXCS  YCIOBUSAX ~ BHemHeW  cpeasl.  ['mmoresa
srouctTuyHOCTH reHa (Jlokuns). I'ensl 1 reHoM. COOTHOIIEHNE MEXKIY
T€HOMOM U T'€HOTHUIIOM. XPOMOCOMHBIE U BHEXPOMOCOMHBIE I'€HBI.
@DyHIaMEeHTaIbHbIE MOJEKYJISAPHbIE MEXaHHU3Mbl BOCIPOM3BOJICTBA
resoMa. Pennukanus kak MEXaHU3M PEIYIIIMKALUA XPOMOCOMHBIX
HacJIelyeMbIX 3JIEMEHTOB. Peruincoma kak MoJIeKyIIsipHasi MalllHa.
[Tapagokc cTabUIbHON U3MEHUYMBOCTH KaK OCHOBA Pa3BUTHSI KHUBOM
npuponbl. HeoOxomumocTh ©OanaHca MEXIy IOCTOSIHCTBOM U
U3MEHUYMBOCTBbIO TeéHOMa. MyTallMOHHBINH IPOLECC ¢ TOYKU 3pEHUs
MOJICKYJIsipHON ~ Owosyornu. CrydailHass ©  IeJIeHaINpaBieHHAs
U3MEHUUBOCTh.  [lpuumHbl  noBpexaeHus  crpykrypsl JIHK




BHEIIHUMH (QakTopamMu. Pemapamusi Kkak KOMIUIEKC Mep 0
YCTPAaHEHMIO CIIy4aliHbIX IOBpEKIeHUN TeHoMa. Hamnpasnennas
MoaudUKaIusa reHeTuYecKo nHpopMauu KieTku. PekoMOuHanus B
MomupuKau  TreHoma. Monaudukanus reHomMa — WHBa3uei
Yy)KEpOJHOW HaCJIeICTBEHHOW WH(pOopMmaruei. PeTpoTpaHCo30HBI.
[ToaBuxHbIE (MOOUITBHBIE) AJIEMEHTHI TECHOMA KaK OCHOBHOM 3JIEMEHT
CUCTEMBI LIeJICHANPABICHHON U3MEHUYUBOCTH.

Peanuzanus
reHOTHIIA B
denorum.

Peanu3anus renoruna B (eHoTun. THIbl KIETOK 4YEIOBEYECKOro
OpraHu3sMa. MounekynsipHble MEXaHU3MBI ¢dbopmupoBaHus
(EHOTUNMHMYECKUX Pa3IMYMi Yy KJIETOK C OJMHAKOBBIM TI'€HOTHUIIOM.
Huddepenunponka kieTok. Ocodbie criocoObl peaar3aliy TeHOTUIIa
npu quddepenuuposke kietok. Comaruyeckas peKoOMOUHALUS Kak
MEXaHU3M  peanu3aimud  (YHKIMOHAIBHOTO  MOJUMOp(H3Ma
B-numdonuros. [locnenoBaTeabHOCTb MOJIEKYJIIPHBIX COOBITUI NTPH
peanu3anMM  TEHOTHHNA:  TpaHCKpumnuus, co3peBanne PHK,
TpaHCIALUs, co3peBaHue 0enkoB. COPTHHI U MOCTTPAHCISALMOHHAS
Momubukamus  OenkoB.  MosekymspHble — [manepoHel.  Poib
LIEPOXOBATOrO 3H/AOIUIA3MAaTHUECKOTO0 PETUKYJIyMa B MPOLECCUHIE
OenkoB. B3amMocBs3p ¢eHOTHIA €O crenuuyeckuM MnpoduieM
9KCIPECCHH I'eHOB. JlnHaMHUYecKuil xapakrep Mpopuiis SKCIPECCHH
reHoB. l'omeocta3 KJIeTKU. OKCIpeccHs TIE€HOB M ajanTalus.
OHanTHoCcTa3 kieTku. ‘DNA-array’-ananus. ['eHoMuKka, nmporeoMuka
U METabO0JIOHOMHUKA.

MouiekysipH
ast
O0Mo3HepreTu
Ka.

MonekynsipHbie MEXaHHU3MBI KJIETOYHOU SHEPreTUKHU.
DHepreTuyeckuii OOMEH KakK pe3ylbTaT COIVIACOBAHHOM paboThI
MaKpOMOJIEKYJISIPHBIX MaIIiH CUCTEMBI OKHUCJIUTEIBHOTO

¢bochopunmpoBanus U obuero myru karadbonusma. MHUTOXOHIpUS
KakK e/llHas HaJaMoJeKylsapHas MamrHa. Ocobas poiab MUTOXOHIPUN
B DHEPreTHKE >KUBOTHBIX KJIETOK. BHOIHEpreTHKa pacTUTENBHBIX
KJIeTOK. MonekynspHble MexaHu3Mmbl (otodochopunupoBanus u
¢dorocuHTe3a. MoneKynspHble MEXaHU3MBbl PETYIISIMU MOTpeOIeHUs
1 o0pa30BaHUs SHEPTUU B KIIETKE.

MouiexysipH
ble
MEXaHU3MbI
BHYTPHKJIETO
YHOI0
TPAHCIOPTA.

BHYTpUKIIETOUHBIA TPAHCIIOPT BEIIECTB M 4YaCTUL. MOJEKYISIpHBIN
TPaHCIOPT. Cucrema BE3UKYIISIPHOTO BHYTPHUKJIETOYHOT O
TpaHcnopta.  Anmapar  [onbmku W pa3idyHbIE  BHJIBI
BHYTPUKJIETOUHBIX BE3UKYJ. OJHEPro3aBUCUMOCTb BE3UKYJISIPHOTO
TpaHcropTta. Posib akCOHaNbHOIO TPAaHCTIOPTA B PYHKIIMOHUPOBAHUU
HEPBHOM CUCTEMBI YEJI0BEKA.

IIuTockeeT.

CrpykTypHas OpraHu3alus u byHKIIUN LIUTOCKEJIETA.
TpabGekynsipHasi CeTh KICTKH. belKun — OCHOBHBIE KOMITOHEHTHI
nuTockenera. Ponmb  KOBaJeHTHBIX — Moaudukanuii  OeTKoB
[UTOCKENIeTa. APXUTEKTypa IMTOCKEIEeTa B Pa3HBIX THUITAX KJIETOK.
BuyTtpukierounas  perymsnus  (QYHKIIMOHATBHOW  aKTHBHOCTH
nuTockenera. MOoJIEKYIsIpHbIE MEXaHM3MBbl DPETYJISIUuu  (OPMBL,
00béMa M [ABWKEHUS KIETKU. B3auMOIENCTBHE IIUTOCKEIIETA C
MJIa3MaTHYeCKOM MeMOpaHOW W BHEKJIIETOYHBIM MaTpukcoMm. Poib
LUTOCKEJIETa BO BHYTPUKIETOYHOM TpaHcmopTe. B3auMmocssizb
(yHKIMI IUTOCKENIETa C DKCIIPECCHe TEHOB.




MoJexyasipH
ble
MeXaHU3Mbl
BOCIIPOU3BO/
CTBA KJIETKH.

Bocnpoussoactso KJIETKH. MonexynsipHbie MEXaHU3MBbI
npomudepannu. KieTounslii 1mukin u  ero  perymsinusa.  Poib
LUTOCKEJIETA B MpOLIEccax JEJIEHUs KIETKU. Perynsnus KieTo4Horo
nenenus. [Iponudepannsi 3ykapuoTUYECKUX KIETOK U TEJIOMEpHbIE
OTAENBI XpoMOcOoM. Tenomepsl, Tenocoma u TesoMmepasa. Temomepasa
u crapenue. Dddext Xenduuka. Perynsmus KJIETOYHOTO ITUKIIA.
Penokc-romeocra3 u kieroyHbll HUKI. KOHTpoib KIETKH 3a
MPOXOXKACHUEM KIETOYHOIO ULHUKJIA. MeXaHu3Mbl peryisinuu
KJIETOYHOTO IMKJIA KaK MHIIIEHU JIC4COHOTO BO3ACHCTBHUS.
Perynsmusi BpeMeHM XU3HU KIETKH. Bo3MOXXHbIE NyTH Trubenu
kimetku. Hekpo3 u amonTo3 (3amporpaMMUpOBaHHasi THOETb).
OHepro3aBUCUMOCTh anonrto3a. IIpuunHbl, BBI3BIBAIOIIME ANONTO3.
AIIONITO3 Kak 3allUTHBIM MeXaHu3M. MOJIeKyIspHblE MEXaHU3MBbI
WHJYKLIWH, Pa3BUTHs, PErysiLUA U OTMEHBI anonrto3a. Ilepexon k
arorTo3y M3 Pa3jIMYHbIX CTAJAWN KIETOYHOTO LHUKJIA. BTOpUUHBIN
(mocTanonToTHYECKU) HEKpO3. 3HAYCHHE SBIICHUS arornTo3a it
MPaKTUYECKOW METUIIMHBI.

MouJiexysipH WHTterpamus KJIETKH B MHOTOKJIETOYHBIA OpraHus3M. bamaHc mMexny

ble CaMOCTOSITEJIbHOCTBIO OTAEIBbHOU KJIETKM U KOHTPOJIEM €€ Pa3BUTHUSA

MeXaHHM3MbI 1 (YHKIIMOHUPOBAHMSI CO CTOPOHBI OpraHU3Ma.

MEKKJIETOYHO MexaHu3MBbl ~ MEXKJIETOYHOM  KOMMYyHMKauuu. MosekynsapHas

i peuenuus. MHOroCcTaAMiHOCTh CUCTEM IE€peAadyd CUTHAJIa BHYTPb

CUTHAJIHM3AH KJIETOK U MHOYKECTBEHHOCTb TOYEK peryisiuy. B3zauMmHuas perynsanus

U U (YHKIIMOHATBPHOW AKTUBHOCTH PA3JIMYHBIX CUCTEM Iepeiayu

HHTETrPALMH. CUTHaja. AHTarOHU3M U CUHEPIM3M BHEIIHUX BO3AECHCTBUH.
Mopynsauus  OpOLECCOB  pPEryisiliMM  KJIETOYHOIO  IMKJIA,
TUQQPepeHIIMPOBKH M alonTo3a KJIETOK BHEIIHMMM CHUTHAJIaMU.
TkaneBo romeocras. AJAre3UBHbIE B3aUMOJCHCTBHUS  KIJIETOK.
AnresuBHple MeMmOpaHHble Oenku. Ponb aare3um KiIeTok B
¢bu3MoNOrMuYeckKuXx M MNATOJOTMYEeCKMX  mponeccax.  Pomb
MEXKIIETOYHOIO MAaTpUKCa B MEXKIECTOYHOM HHTErpalud U
KOMMYHHKAIUU.
[loHsATHS O TKAaHEBOM M OPraHM3MEHHOM DJHAHTHOCTa3e. 3aKOH
OTKJIOHEHMsI romMeocTa3a. MexaHn3Mbl MOAJIEpKaHUS SHAHTHOCTA3a
KaK MUIIEHU JIe4eOHOT0 BO3/IEHCTBHSL.

MouJexyasipa MonexymsipHas Ouonorus paka. [lonstue o TpancopMupoOBaHHOH U

asg OuoJiorus
paka.

OMmyxoJieBOM KJleTKax. [IpuumHbl KaHieporeHeza. MoieKyasipHble
MeXaHU3MBbI OIyxoJieBoi TpaHchopmaruu. KierouHo-reHeTnueckue
Teopun OHKOreHe3a. KoHuenuus oHKoreHoB. Teopus ayTOKpUHHON
perymsauuu. KommiuemeHTanust OHKOreHoB. IMMmopranuzanus u
omyxoJyieBass mpomonusa. OnyxoneBele  cynpeccopel.  Teopus
HapyLIEHUs] PETYJILUN KIETOYHOro IMKiIa U anonro3a. Konuennus
KaHlleporeHHoro  mpo¢uis. MexkieToyHass Koomepauuss H
omyxoneBasi TpaHchopmarus. TkaHeBas TEOpHs OHKOTEHe3a.
MonekyJspHbIE OCHOBBI METACTa3UPOBAHMS OITyXOJIEBBIX KIIETOK.
Bo3MmoskHOCTH cTUMYISIiK AU PEepeHIPOBKH OMYXOJIEBBIX KIETOK
U PpEBEepCUU OIyX0JeBOro (QeHoTuna. MoeKyaspHble MapKepsl
OITyXOJICH.
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MouJiekyJasipH
asi

KJIMHUYecKast
AHATHOCTHKA.

MonekynspHas KIMHAYECKas AMArHOCTUKA. ['€HOTMNMpOBaHUE U
(EeHOTUNHMPOBAHNE HMHTAKTHBIX KJIETOK M KIETOYHBIX IKCTPAKTOB.
I'uOpuanzanuss HYKJIEHHOBBIX KHUCIOT. [lomumepasnas uenHas
peakuuss B  JUArHOoCTUKe  3abojeBaHuil. J[B€  OCHOBHBIX
cocrapistonux [I[P-ananuza — ammiudukanus W JIETEKLHUA.
Metoapl oOHapyXeHHs TpOAyKToB amiumnpukanuu. [IHP B
peanbHoM BpemeHn u IIIP in situ B WHTaKTHBIX KJIETKaX.
MornekyssipHasi ~ IMAarHOCTUKA  HACJEICTBEHHBIX  3a00JIeBaHUM.
[Ipoektr «I'enom uyenmoBeka». MeToapl UACHTU(PUKAIIMM T€HOMHBIX
MOBPEXKACHUM IPHU HACIEACTBEHHBIX mnarojorusax. IIpumenenue
METOJI0B FT€eHOMHUKH, IPOTEOMUKH M OMOMH(OPMATUKH B pazpaboTke
HOBBIX JIEKAPCTBEHHBIX IIPENAPATOB.

11

BuorexnoJsor
M.

[lonatue o OmorexHonoruu. IIpenver m 3amaum OMOTEXHOJIOTHH.

Pazgenst  OmorexHonormu.  [IpakTuueckoe  HMCIONB30BaHUE
OMOTEXHOJOTMYECKMX METOJAOB M TOAXOJOB B JAEATEIBHOCTH
YeJIoBeKa. Mertost TPaaULIUOHHON OMOTEXHOJIOTHH.
CenbCKOX03WCTBEHHAS M KOJIOTHYECKast ONOTEXHOIOTHsA. 3HAYCHHE
9KOJIOTMYECKOM OMOTEXHOJIOTUU TSt MPaKTUYECKOTO
3IIPaBOOXPAHEHHS.

[MpuHIMIBL OMOTEXHOJIOTHYECKOTO IIPOM3BOICTBA
BELIECTB-META0O0JIUTOB. Knaccuduxanms IIPOJYKTOB
MHUKPOOHOIOTUIECKUX POU3BOJICTB. Tpanunmonnas
MHUKPOOHOIOTHYeCKast OMOTEXHOJIOTHSL. 3HaueHue
OMOTEXHOJIOTUYECKOH  MHKPOOHOJIOTMH A MPaKTUYECKOH
ME/IUIIUHBIL. Cenexuus u HaIpaBJICHHOE NOJTy9YeHUE
OpPTraHU3MOB-CYTNIEPIPOYLIEHTOB IeJIEBBIX MIPOAYKTOB.

buorexHonoruueckas  mepepaboTKa  MHMHEPAJIBHOTO  ChHIPbSL.
DOHepreTryeckas OMOTEXHOIOTHSL.

WnxeHepHass  3H3UMOJIOTHS:  HUCIHOJb30BaHUE  (PEPMEHTOB H
(epMEHTHBIX CUCTEM B OMOTEXHOJIOTUYECKUX LensiX. VICTOUHUKH U
npuMeHeHue QepmeHToB B OuortexHosnoruu. IlpemapaTtuBHBIE U
MPOMBIIIICHHBIE METOJbl MOJMy4YeHHUsS (HEPMEHTHBIX Ipernaparos.
NmMmoOunu3oBanHble  (GepMEeHTHI U KJIeTKU. DepMeHTHble U
KJIETOUHblE  ceHCOphl. [IpumMeHeHMe  METONOB  MH)XKEHEpPHOU
SH3UMOJIOTMM B MEAWLUUHCKOW OMOXHMHUM, SKCHEPUMEHTAIbHOIM,
1a00paTOPHON U KIIMHUYECKON METUIINHE.

OCHOBBI TeHETUYECKON HMHXKEeHEepUUu. MoJeKyIsIpHO-O0MO0I0rHYeCcKHe
OpUHIMIBL  TexHonoruu pekoMOuHaHTHBIX JHK. ®depmentst
TCHETUYECKOM  MHKeHepuHu. VICTOUHMKM U CcHenu(pUYHOCTD
pecTpukTa3. BekTopbl A mepeHoca M3MEHEHHOTO T'€HETUYECKOTro
Marepuana. VICKyCCTBEHHOE W3MEHEHHME CTPYKTypbl T€HOB U
reHoMoB.  CailT-crienuduyeckuit ~ myrarenes3.  lcmonb3oBaHue
TexHojoruu kinoHupoBanus JIHK B reHernuyeckoil HMHKEHEPHH.
Tpancrennble U ruOpuHBIE KJIETKHM W OpraHu3Mbl. ['eHeTmueckas
HMHXEHepUs U MenuuuHa. [[puHIunel reHHON Tepanuy.

OCHOBBI KJIETOYHOM HH)KEHEpUU. TEXHOJOTHs TOJY4EHHS U
KyJIbTUBUPOBAHUS JIMHUN JKUBOTHBIX U PACTUTENIBHBIX KIIETOK.
TpaHcrennble kjeTouHble JuHMM. [losmyueHue Ouosoru4ecku
aKTHUBHBIX BELIECTB B KYJIbTYpax KieTOK. ®apMakoOHOTEXHOIOTHSL.
3HaYeHHWE KIJIETOYHOW WHKEHEPUH I SKCIEPUMEHTAIBHOU U
KJIMHUYECKOW MEIUIIHBI







5. OBPABOBATEJIBHBIE TEXHOJIOTI' M
B yde6HOM mpoliecce UCTOIb3YIOTCS cleaytouue GopMbl pabOThI:

- YTCHHUE JICKITHH,

- IPOBEIEHUE TIPAKTUUECKUX padoT,

- CaMOCTOATCIIbHAA pa60Ta CTYACHTOB.

Tekymmii KOHTPOJIb PEKOMEHAYETCS MPOBOAMTH IMYTEM IPOBEPKH TOCEIIAEMOCTH JICKIIMWA, BBITIOJHEHUS
JOMAITHET0 3a/JaHus, BXOJHOTO KOHTPOJIS (B BHJE, YCTHOT'O ONPOCA, TECTOBBIX 3aJlaHWM), OIICHKHU
MPAKTUYECKUX HAaBBIKOB M YMEHUH C MPOBEPKOH OPOPMIICHHS MPOTOKOJIOB BBIMOJHEHHON MPAaKTUYECKOM
paboTHI.

[IpenycmarpuBaercs cucrema 0alliIbHO- PEUTUHIOBOI'O KOHTPOJISI 3HAHUM CTYJIEHTOB.

Texy1iyro arTecTauo peKOMEHyeTcsl IPOBOAUTDH B BUJIE KOHTPOJIbHBIX PadoT.

Htorosas oneHka 3HaHUM — cJladya dK3aMeHa 2 CEMCCTD.

C OCJIIBKO KOHTPOJIA KadYeCTBa OBJIAACHHUA CTYACHTAMHW MNPAKTUYCCKMMMU HAaBbIKaAMHU W YMCHUSIMU
PEKOMCHAYCTCA IIOCICAHCEC 3aHATHC CEMECTpPa IO JUCHHUIINIMHE OTBCCTU I KOHTPOJIA IMPAKTHYCCKUX
HaBBIKOB.

Hcnonp3yroTcsi METOAMYECKHE YKa3aHUs Ui CTYJCHTOB 1O  BBINOJHEHHIO Ja0OpaTOpPHBIX U
CaMOCTOSITENIbHBIX PAa00T, 00Y4arOLUe TECThl, METOAUYECKUE Pa3pabOTKU AJIs IPENOAaBaTeNlell U CTYyCHTOB
I10 IIPOBEJICHUIO 3aHATHM.

B yueOHOM mporecce peKOMEHAYeTCS HCHOIb30BaTh MYIbTUMEIUITHOE COMPOBOXKICHHE JIEKIIMA,
npoOieMHOe OO0ydeHue, IBPUCTHYECKOE O0O0ydeHue, MHOTrO(YHKIMOHAJIbHBIC II€YaTHBIE pa3/aTOYHbIC
MaTepuaibl, COCTaBJICHHE aIrOPUTMOB IIOCTABICHHBIX 3a/1a4.

6. OUEHOYHBIE CPEACTBA IS TEKYHIEI'O KOHTPOJISI YCHEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTAIIUU 110 U'TOI'AM OCBOEHUA TUCHUITJINHBI

6.1. Borpocekl 1 3aiaHus AJ1s1 TEKYLIEro KOHTPOJISA yCIIeBAeMOCTH.
IIpuMepsI TeCTOBBIX 3aaHUIL:

1. HuTonnazmaTtudeckas HacJIeACTBEHHOCTh MOXKET OBITh CBS3aHa C:
a- anmapaToM TOJIbIKU

0- MUTOXOHIPHUSIMU

B- JIN30COMaMHU

- TIIMOKCUCOMaMH

I- SSAPBIIIKaAMH

2. Tenomepsl 3T0:

a- KaliCOMEPBI pEeTPOBUPYCOB

0- xoH1eBble nocinenoarenbHocTH JJHK Xxpomocom sykapuot

B- ()TAaHKHUPYIOIIKE TIOCIEIOBATEILHOCTH MPOKAPUOTUIECKUX TCHOB
r- HeKoupyrouue nociegoarenbHoctu JJHK

n- yuyactku JIHK, conepxaniue nepekpbiBaronuics Ko

3. CreniuUIHOCTH TEHETHYECKOTO KOJ/Ia COCTOUT B:

a- KOOUPOBAaHUN aMUHOKHUCIIOT Oosee yeM JABYMA pa3JIMYHBIMU TPUILICTAMMU,
0- KOOUPOBAHUH KAXKABIM TPUILIETOM TOJIEKO OJHOW aMUHOKHCIIOTHI;

B- HAJIMYMH €AWHOTO KOJa JUIsl BCEX JKUBYLIMX Ha 3€MJIE CYILECTB.

T- pa3JINuUM KOJla MEKAY SYKapHOTaMHU U IIPOKApPHOTaMHU

1I- BCE€ HEBEPHO



4, BrIpoXIeHHOCTh T€HETHIECKOTO KO/Ia — 3TO:

a- KOIUPOBAHUE OJTHUM TPUILIETOM TOJIBKO OJTHON aMUHOKHCIIOTHI;

0- KOJMPOBAHUE OJTHUM TPUILIETOM OJTHOM JIMOO HECKOJIILKMX aMHHOKHUCIIOT;

B- KOJUPOBAHHUE OAHOW aMHHOKHCIOTEI HECKOJIEKUMH TPUTIIICTAMH.

- KOJIMPOBAHNE aMHUHOKHUCIOTH HHUIMHPYOMIAM HITH TEPMUHHUPYIOIIAM TPUILIETOM
JI- BCE HEBEPHO

5. YHHUBEPCATBLHOCTD TEHETUYECKOT0 KOAA — 3TO:

a- HaTMYUe eIUHOTO KO /Ul BCEX CYIIECTB Ha 3eMJIE;

0- KOJUPOBAaHUE OJHUM TPUIUIETOM OJHOU JHOO0 HECKONIBKHX aMUHOKHUCIIOT;

B- KOJMPOBAaHUE OJHONW aMUHOKHUCIIOTHI HECKOJIbKUMHU TPUIJICTAMHU.

- YHUBEpCAJIbHOCTh xuMuueckon cTpykTypsl JIHK i1 Bcex cymect Ha 3emiie
JI- BCE HEBEPHO

6. B03MOXHBIX TPUILIETOB F'€HETUYECKOTO KOJIA!
a- 64,

0- 28;

B- 72,

r- 128

II- BCE HEBEPHO

7. HNudopmarnus o crpoernn Oenka nepenaeTes B IUTOIUIA3MY:
a- matpuyHoit PHK;

0- TpancnioptHoit PHK;

B- pubocomuoit PHK.

r- uarepdepupyromeid PHK

- BCE€ HEBEPHO

8. [Ipoueccunr — sto:

a- cuate3 PHK;

0- co3peBanue PHK;

B- co3peBanue JJTHK.

T'- DJIOHTAIUS B MPOLIECCE TPAHCISALIUU
I- BCE HEBEPHO

9. Tpanckpuniys — 310:

a- nporecc camokonuposanus JIHK ¢ oOpazoBanneM AByX WICHTHYHBIX JOYEPHUX MOJIEKYIT,
0- mporiecc nepenuckiBanus nHpopMarun, conepxkarneirics B PHK, B popme JTHK.

B- Mpoliecc NepenuchiBanus nHpopmanuu, cogepxkamieiics 8 JIHK, B popme PHK.

r- npoueccur u-PHK

I- BCE HEBEPHO

10. OcHOBHOI1 (pepMeHT TPaHCKPHUTIIIH:
a- IHK-nnonumepasa;

0- PHK-nonumepasa;

B- PECTPHKTa3a.

I-JIurasa

I- BCE HEBEPHO

11. B npoiiecce TpaHCKpUIIIMY YHaCTBYET:

a- TOJIBKO OJIHA U3 ABYX lenel matepunckoit moiekynsl JJHK — cMbicnoBas;

0- TOJBKO OIHA U3 ABYX Ieriell MmarepuHckor Monekysl JIHK — anTrCMEBICTOBAS;
B- JTI00as M3 ABYX Iiemnei MmaTepuHCcKor Moiekysl JJTHK.

I'- OJTHOBPEMEHHO JIBE 1IN MaTepuHcKor Monekyinsl JJHK.

JI- BCE HEBEPHO



12. VYuacrok JIHK, ¢ kotopsim csizbiBaeTcs PHK-nonumepasa, Ha3piBaeTcs:
a- IPOMOTOD;

0- TepMHHATOD;

B- TPAHCKPHIITOH;

T- HUHTPOH

II- BCE HEBEPHO

13. B 3akpsitom komiuiekce PHK-nmonumMepassl u matepunckoi nenu JJTHK:
a- nenb JJHK pacruetena;

0- uens JJHK =e pacruierena;

B- nens JAHK paszpymiena.

r- uens PHK paspymena

JI- BCE HEBEPHO

14. Konon nHuImanmm — yqacTok 1enH, OIpeaeIIsTIOIIHiA:
a- xoner cuare3a u-PHK;

0- Hayano Tpanckpunuuu PHK;

B- IIOCJIEIOBATENBHOCTh HyKi1eoTu10B B PHK.

- HayalbHBIA y4acToK nepekpoiBanus koga JJTHK

II- BCE HEBEPHO

15. B pesynbpTaTe TpaHCKpUIIH 00pa3zyeTcs:
a- Tonpko MatpuuHas PHK;

0- Tosbko TpancnoptHas PHK;

B- Bce Tunbl PHK kietku.

I'- 9K30HBI

II- BCE HEBEPHO

16. Cunres 6enka 0003Ha4aIOT TEPMUHOM:
a- peruIMKaIus;

0- TPaHCKPUIILIHUS;

B- TPAHCIISLINS;

- pexyOauKarus

- BCE HEBEPHO

17. OcCHOBHO (pepMEHT TPAHCIISALIUH:
a- JIHK-monmmepasza;

0- amunoaui-t-PHK-cunrerasa;

B- JIMTa3a.

I- OKcHzas3a

- BCE HEBEPHO

18. PubGocomel B mporiecce TpaHCISIIUN COEIUHSIOTCS B CTPYKTYPY, Ha3bIBAEMYIO:
a- mepoxoaras J1IC;

0- moaucoMa;

B- TIOJIUMED;

r- nHpopMOCcOMa

- BCE HEBEPHO

19. Yyactok Ha 00JBIION cyOUacTHIle pHOOCOMBI, TJ€ JIOKATU3YETCA CTPOSIINNACS TIETTH]I, Ha3bIBAETCS:
a- aMUHOAIIMIIbHBIN;

0- menTHINIBHBIN;

B- HTHULIMUPYIOLIHIA.

- 3JIOHTUPYIOITUH

II- BCE HEBEPHO

20. [Iporiecc 3M0HraKuy B TPAHCIISALUN — 3TO:



a- HaJaJio CUHTE3a OEIKa;

0- yUTMHEeHWE TOJIHIIEeTITHAHON ey OemKa;
B- OKOHYaHHE CHHTe3a 0elKa;

- yiauHeHue pactyueil nenu u-PHK

II- BCE HEBEPHO

21. I'en - aT0:

a- orpesok JIHK, cocrosinuii U3 3k30HOB M1 HHTPOHOB;

0- orpesok JJHK, re xparurcs nHGOpMAIIHS 0 IEPBUYHOMN CTPYKTYpe HOTUIETITHAA;
B- orpe3ok PHK, coorBercTByromuii uaopmanum o6 ogHoMm 6enke Ha JJHK

r- orpe3ok JIHK, rae xpanurcs unpopmariysi 0 IepBUYHON CTPYKTYpE OTUCAXaPUIOB
JI- BCE HEBEPHO

22. [lepBUUHBIi TPAaHCKPUNT - 3TO:

a- coeaqnHenne PHK ¢ OejlkoM B IIUTOIIA3ME;

0- JIHK, cuaTe3upoBaHHast MOIyKOHCEPBATUBHBIM METOAOM;

B- COBOKYMHOCTH Bcex Bu0B PHK, cuHTe3upyeMbIX B CTauu TPAaHCKPUIILIUY;
r- PHK, nonmyuennast B pe3ynprate MOAU(DUKAIINNA KOHIIOB MOJIEKYITBI.

II- BCE HEBEPHO

23. Awmunoanmi-T-PHK-cunrerasa:

a- cBs3piBaeT amuHOoAII-T-PHK ¢ pubocomoi;

0- aKTUBUPYET aMUHOKHUCIIOTY C moMoIisio ATD;

B- CB3bIBacT amuHoanuiageHmiar ¢ T-PHK;

r- 00pa3yeT NenTUIHbIE CBSI3U MEXTy aMHHOKHCIIOTAMHU;
I- ieperocut amuHoanwi-T-PHK B pubocomer.

24, [Iponecc cunre3a PHK na matpumne [JHK na3wiBaercs:
a- peTUTUKaIIns;

0- TPaHCKPUIILIHUS;

B- TPAHCIISAIINS;

- PEKOTHUIIHSL.

II- BCE HEBEPHO

25. [TpoCTpaHCTBEHHOE COOTBETCTBHE (JOMOJHHUTEIBHOCTh) a30THUCTBHIX OCHOBaHHMH Jpyr APYry B
MOJICKYJIaX HYKJICUHOBBIX KHCJIOT OCYIIECTBIISCTCS 10 MPUHIIHUITY:

KOOIIEPaTUBHOCTH;

0- KOMIUIEMEHTapPHOCTH;

B- KOIUIAaHAPHOCTH.

I- aJIMTUBHOCTU

- BCE HEBEPHO

26. B penapanuu IHK yuyactByrot ¢pepmeHTHI:
a- mentuannTpancdepasa v NeNTHANITPAHCIOKA3a;
0- 9K30- U YHJIOHYKJICA3bl;
B- JIHK-3aBucumas-PHK-nonumepasa;
T'- alleTUIIXOJIMHCHHTETAa3a;

- BCe HEBEPHO

217. Pacnpenenuts B IpaBUIBHOM MOCIEN0BATEIRHOCTH ATalbl TpaHcKpunuu u-PHK
Jran MMopsnox
Tana
(mocTaBUTH
HOMeEp)
Obpaszosanue mpaHcKpunyuoHHOU GUIKU
3asepuwenue cunmesa u-PHK




Axmusayus npomomopa-TATA-gpaxmopom

Cunmes u-PHK ¢ nomowwro PHK-nonaumepaswi

IIpucoeounenue pakmopog sn0H2ayuy MmpaHcKpunyuu

Ionuadenunuposanue 3'-xonya u-PHK

Yoanenue unmpornos maPHK

Ipucoeounenue PHK-nonumepasvl kK npomomopy

IIpucoedunenue ghakmopos mepmMuHayuu MpaHcKPUnyuu

Kenuposanue 5'-xonya u-PHK

Cnaavcune 5K30H06

IIpumepbl cHTYallHOHHBIX 32a4.

1. B ognoit nenouke nykieoruaoB Moiekyiabl JJHK Ha momto tumuna npuxomutcsa 29%, a Ha
nomio ryanuHa — 20%, ot obrmiero uncina HykieoTu10B. CKOIbKO % aeHUHA U IIUTO3WHA HAXOIUTCS
BO BTOpOM KomIuieMeHTapHoi renouke JJHK?

2. B onnoii nenouke HyksieotunoB mMonekyisl JJHK Ha nonro tumuna npuxonurcs 29%, a Ha
nomto ryanuHa — 20%, ot oOuiero uncia HykiaeoTu0B. CKoIbKo % TUMHUHA U TyaHUHA HaXOJUTCS BO
BTOpPOI KoMIieMeHTapHoil nenouke JJHK?

3. B monekyne u-PHK 6buto Haiineno 18% umrosuna u 34% ryanuna. CKONbKO aqeHUHA U
TUMHHA B CymMMe cojepkutcsa B Tol wactu moiekynsl [JHK, nHa yuactke xoTopoit oOpaszoBanack
naguag u-PHK?

4. B onnoii nenouke HyksieotunoB monekyisl JJHK Ha ponro tTumuna npuxonutcs 19%, a na
noito ryanuHa — 10%, ot obmero yucna HykieoTunoB. Ckoibko % THMUHA U T'yaHHUHAa B CyMMe
HaxOJUTCS BO BTOPOM KoMIuieMeHTapHo# nenouke JJHK?

5. B oxnoit nenouke HykineoruoB Mosekyibl JIHK Ha nomto agenuna npuxoautcs 14%, a Ha
J0JI0 1UTO3uHA — 35%, OT o01ero yucna HykjieoTH10B. CKoJIbKO % aJeHUHA U [IUTO3MHA B CyMMeE
HaXOJUTCs BO BTOPOil koMmIiemeHTapHou nenouke JHK.

6. B oxnoit nenouke Hykneotunos Mosekynsl JIHK Ha nomto anenuna npuxogutcs 11%, a Ha
J0JI10 UTO3uHA — 25%, oT ol1iero yucia HykneoTu10B. CKoJIbKO % aJleHuHa ¥ IUTO3WHA B CyMMe
HaXOJUTCSA BO BTOPO KomIieMeHTapHoi nenouke JJHK.

7. B monekyne u-PHK 6bu10 Haiineno 10% anenuna u 22% ypanuna. CKOJIbKO T'yaHUHA U
IIUTO3MHA B CyMMe€ cojiepkuTcsi B To yactu mosekynbl JIHK, Ha ygacTke xoTopoit obpa3oBasiach
naguaag nu-PHK?

8. B mounekyne n-PHK 0Obu10 HaiineHo 18% anenuna m 25% ypanuna. CKOJIBKO I'yaHUHA U
LIUTO3MHA B CyMMeE coJiepkuTcst B Toi yactu Mosekynsl JIHK, Ha yyacTke koTopoii obpa3oBanach
nmanHas n-PHK?

9. B monekyne u-PHK 6b10 naiineno 25% anenuna u 25% ypammna. CKoIbKO T'yaHHWHA U
IIUTO3WHA COJAEPKUTCS B ToW yacTu moiekynsl JIHK, Ha ydacTke xoTOpoil oOpa3zoBanach daHHas
u-PHK?

10. B oxnoit nienouke nykieotunoB mosekyabl JJHK Ha momro anennnHa nmpuxomutcest 12%, a Ha
J0JII0 UTO3uHA — 25%, oT ol1iero yucina Hyki1eoTH10B. CKOIbKO % ajeHuHa U UTO3MHA B CyMMe
HaXOJUTCS BO BTOpO KomIieMeHTapHoi nienoyke JJHK.

11. B oxnoit nenouke Hykneoruaos Mosekynsl JIHK Ha nomto anennHa npuxonurcs 10%, a Ha
noio nuto3uHa — 15%, oT olrmiero uncna HykieoTu10B. CKoIbKo % aleHWHA U IIUTO3WHA B CyMMeE
HaXOJUTCs BO BTOPOil koMImemeHTapHou nenouke JHK.

12. B oxnoit nienouke nykieotunoB mosekynbl JJHK Ha momro anenmna nmpuxomutcst 14%, a Ha
noiro nuTo3uHa — 35%, ot obmiero yucna HykneoTu10B. CKOJIBKO % aJleHuHa M IUTO3WHA B CyMMe
HaxOJUTCs BO BTOPOM koMmIuieMeHTapHou nenodke J{HK.

13. B onnoii nenouke HykieotunoB Monekyisl JJHK Ha momro tumuna npuxonurcs 29%, a Ha
nomio ryanuHa — 25%, ot oOuiero ymucia HykjaeoTua0oB. CKoibko % THUMHHA M T'yaHWHA B CyMMe
HaXOJUTCsl BO BTOPOil koMIieMeHTapHoi nenouke JJHK?

14. B monekyne u-PHK 6110 naiineno 15% anenuna u 15% ypamna. CkoilbKo T'yaHHHa U
IIUTO3MHA B CyMMeE coJlepKuTcst B Toi yactu Moiekynsl JIHK, Ha yyacTke koTopoii obpa3oBanach



nmanHas u-PHK?

15. B monekyne u-PHK Ovimo naiineno 11% anenuna m 11% ypanuna. Ckonbko ryaHWHa U
IIUTO3UHA B CyMME COJIepKUTCs B ToW dactu Mosiekyisl JIHK, Ha ydactke koTopoii oOpa3oBanach
nagHasg n-PHK?

16. @parment nenu JHK wumeer nocnenosarenbHocTh HykiIeotuaoB: ['TITTATITAAIT.
Onpenenure nocienoBaTeabHOCTh HyKIe0TH10B Ha U-PHK, antukonons coorBerctByronux T-PHK u
MOCIIEIOBATEIPHOCTh AMHHOKUCIOT BO (parMeHTe MOJIEKYJIbl OelKa, WCIONb3ys TaOIuIly
T€HETUYECKOT 0 KOJa.

17. B npouecce tpancnsuuu yuyactsoBano 30 monekyn T-PHK. Onpenenure uncio aMuHOKHUCIIOT,
BXOJIAIIIMX B COCTaB CHHTE3MPYEMOTO Oelika, a TaKKe YUCIO TPUILIETOB M HYKJIEOTHUIIOB B TIEHE,
KOTOPBIN KOJUPYET 3TOT OEIIOK.

18. O®parment nenu JHK umeer nocnenoBatenbHocTh HYKICOTHI0B: TAI'ITAI'TATHAITT.
Ornpenenure nocaea0BaTeIbHOCTh HYyKJI1€0TU10B Ha -PHK, anTtukononst coorBercTBytomux T-PHK u
MOCIIEI0BATEILHOCTh AMHUHOKUCIOT BO (parMeHTe MOJEKYNbl Oelka, HCHOIb3ys TabIuiy
TEHETUYECKOTO KOJa.

19. B npouecce tpanciauus yuactsoBano 50 monekyn T-PHK. Onpenenure ynciio aMuHOKUCIIOT,
BXOJSIIMX B COCTaB CHHTE3UPYEMOro Oenka, a Tak)Ke YMCJIO TPUILIETOB U HYKIICOTHUIOB B TEHE,
KOTOPBIM KOJUPYET 3TOT OEIIOK.

20. benok cocrout u3z 170 aMHMHOKHKCIOT. YCTaHOBUTE, BO CKOJIBKO pa3 MOJIEKYJsipHAsh Macca
y4acTKa reHa, KOJUPYIOLIero JaHHbINA O0eI0K, MPEBbIIIaeT MOJIEKYIIPHYIO Maccy Oeka, eCiu CpeaHss
MOJIEKYJIIpHas Macca aMUHOKUCIOTH — 110, a Hykneoruna — 300. OTBeT mosicHUTE.

21. Bce Buasl PHK cuntesupyrores na JJHK — marpune. @parment monexynst JIHK, Ha koTopom
CUHTE3UpPYETCA y4acToK ueHTpainpHOW nerin T-PHK, mmeer crneayroniyro mocienoBareibHOCTh
HykaeotunoB: TTATTITTI TIHHALT. YcranoBuTe HYKICOTHAHYIO MOCIEI0BATEIbHOCTh YYacTKa
T-PHK, KOTOpBIi cuHTE3MpyeTCs HA JaHHOM (pparMeHTe, 1 aMHHOKUCIIOTY KOTOPYIO IEPEHOCHT 3Ta
1-PHK B npouiecce 6uocunTe3a 6enka, eciiu TpeTuil TPUILIET COOTBETCTBYET aHTuKoAoHY T-PHK.

22. B 6uocunTese nonunentuna yuactsoBaiu T-PHK ¢ antuxomonamu AAY, LT, T'HT, AVY,
I'lIA. Onpenenure HYKJICOTHAHYIO MOCIEIOBATEIbHOCTh yyacTKa Kaxaou menu moisekynsl JHK,
KOTOPBIA HeCeT MHPOPMALIUIO O CHHTE3UPYEMOM TMOJUNENTHIE, U YACIO HYKJICOTHUIOB, COJIEPIKAIINX
aJIeHUH, T'yaHUH, TAMUH, [IUTO3UH B ABylenoueyHoil monekyne JJHK.

23. O®parment uenu JIHK wumeer mnocnemoBarensHocTh HykineoTunoB: [HAITATALLTTIIA.
Onpeaenure nocaeaoBaTeNbHOCTh HyKIeoTH10B Ha U-PHK, anTukononsl coorBercTByromux T-PHK n
MOCJIEIOBATEILHOCTh AMHUHOKHUCIOT BO (PparMeHTe MOJIEKYJIbl Oe€lKa, WCIOoNIb3ysd TabIuIly
T€HETUYECKOTO KOJa.

24, Mononoit denoBek - OOAMOMIAEP PETYISIPHO HCIOIB30BAJl AHAJIOT TOJOBOTO TOPMOHA
TECTOCTEPOHA [IJISl YCUIJIEHUS pOCTa MbIIIeuHOW Macchl. [Ipu »TOM mpoaykius COOCTBEHHOTO
TECTOCTEPOHA Hauajga CHUXKAThCSA W BO3HHUKJIA UMIOTeHIMsA. HazoBuTe Bu 0OpaTHOM CBSI3H B ATOM
ciyyae.

25. HeGonpmas nemonsipu3aiivs 3apsiia MeMOpaHbl HEPBHOM KIETKH MOXET JOCTHTHYTh
MOPOTOBOTO 3HAYCHHsI M BBI3BATh 3HAYMTEIHHOE CHUKEHHE 3apsjia MeMOpaHbl — C Tepe3apsaKon
—ToTeHIMaN nercTBus. HazoBuTe BU1 00paTHOM CBS3M B 3TOM ClTydae.

26. CKOIBKO XpOMOCOM OYAYT UMETh JOUEPHUE KIETKHU, €CITU MaTepUHCKas 10 MUTO3a uMena 147
OTtBet 06OCHYIITE.

217. KrneTtka mouku 006e3bsHbI cofepKUT 48 xpomocoMm. CKOIBKO XPOMOCOM OYyJIET COJIEP>KATHCS B
KaKJIOM U3 ee JOUePHUX KJIETOK, 00pa30BaBIINXCS B PE3yJIbTaTe MUTO3A.

28. O6mas macca Bcex moniekyn JJHK B 46 xpomocomax 0HOM COMAaTUYECKOM KIETKH YEeTOBEKa
cocrasnser okono 6x10° Mr. Onpenenure, yemy paBHa Macca Bcex monekyn JJHK B aToif kimeTke
nepes HauajaoM JIeJICHUs U MOCJIE€ €r0 OKOHYAHUS.

29. Kierka xoxxu yenoBeka conepxut 46 xpomocoM. CKOJTBKO XpOMOCOM OyZIE€T COIEpKaThCS B
KaX/101 U3 ee JOYepHUX KIIETOK, 00pa30BaBIIUXCSA B PE3YNbTaTe ABYX MHUTOTHUECKUX JICIECHUI ATOM
KJIETKH.

30. O6mras macca Bcex monekyn JIHK B 46 xpomocoMax OJJHOM COMaTHYECKOM KJIETKU YeloBeKa



cocTapJisieT okono 6x10™° mr. Onpenenure, yemy paBHa Macca Beex Mojiekyn JIHK B ciepmatosouse u
COMaTHUYECKON KJIETKE Mepe]] HauaaoM JEJIeHUs U 110CIIe er0 OKOHYAHHUS.

6.2. Boipocsl 1711 IPOMEKYTOYHOH ATTECTAIMM M0 MTOraM OCBOEHHUS TUCHUILIUHBI

1. VY bTpacTpyKTypHas opraHusanusi XxpoMocoM. I'erepo- u ayxpomaruH. OcoOEHHOCTH
Mop¢o0oruu ¥ GYHKLIHOHATIBHOI'O CTPOEHUSI XPOMOCOM.

2. [Torox nadopmarun B kiaetke. CTpoeHne u GyHKIUU HYKIEHHOBBIX KHCIOT. brocunres
Oenka.

3. ANbTepHATUBHBIN CIIAMCUHT U ero HH(POPMALMOHHBIE TOCIEICTBHSL.

4, AmuHo-anun-t-PHK-cunTeTassl. 3HaueHune B nporeccax OnocuHTesa Oenka.

o. Anmnapat ['oib1ku ¥ pa3aIuuHbIe BUIbI BHYTPUKIETOUHBIX BE3UKYJ. DHEPro3aBUCUMOCTb
BE3HUKYJIIPHOI'O TPAHCIIOPTA.

6. buosHepreTrka pacTUTENBHBIX KIETOK. MOJIEKYIISIPHbIE MEXAHU3MbI
dhoTodochopumupoBanus 1 GOTOCUHTE3A.

1. BuyTpuxiierounas perynsauus QyHKINOHAIBHOW aKTUBHOCTH LIUTOCKEEeTa. MoseKkyspHbie

MCXAaHU3MBbI PEryJsanuu (I)OpMLI, 00BEMa U JBHXXCHMUA KIICTKH. BSaHMOHeﬁCTBHe OUTOCKEIICTA C
I1a3MaTUIEeCKOM M€M6paHOI71 1 BHCKJICTOYHBIM MAaTPHUKCOM. Pons UTOCKECJICTAa BO BHYTPUKICTOYHOM
TpaHCIIOPTE. BzaumocBs3b (I)YHKL[I/Iﬁ OUTOCKCJICTA C 3Kcnpeccnel71 T'CHOB.

8. BHyTpuKIIeTOUHBIN TpaHCTIOPT BELECTB U yacTHll. MosekyspHblil Tpancnopt. Crucrema
BE3UKYJIIPHOI'O BHYTPUKJIETOUHOI'O TPAHCIIOPTA.

9. BHyTpuKII€eTOUHBIN TPAaHCIIOPT BEIIECTB U YaCTUL. MOJIEKYIAPHBIA TPAHCIIOPT.

10. Bosmoxnble myTu rubenu kiietku. Hekpos u amonTtos (3amporpaMMUpoBaHHasi THOEI).

DHEpro3aBUCUMOCTD anonTo3a. [[puunHbl, BeI3bIBAIONIKE alTONTO3. ATIONTO3 KaK 3aIUTHBINA
MEXaHU3M.

11. BocnponsBoacTBo kieTkd. Moiekyinsipable MeXxaHn3Mbl npoiudepannu. KileTounsiii nuki u
€ro peryisnus.

12. BocnpouspoacTso kiieTku. MosekyinsipHble MeXaHu3Mbl ponudepanuu. KieTounsii UK.
13. Bocnpon3BoacTBO ONPEAETIEHHOIO COYETaHU T€HOB KaK LI€JIb CYILIECTBOBAHUS KIIETKHU.

CTpeMJ'IeHI/Ie KHBBIX CUCTEM K yCTOI\/'I‘II/IBOMy BOCHPOU3BOACTBY OIMPEACTICHHOI0 COUYCTAaHUA T'CHOB B
HU3MCHAIOMUXCA YCIOBUAX BHEIITHEMN CpCabl.

14, I'eHmeTnueckui KOJ M €r0 OCHOBHEIEC CBOMCTBA.

15. I'enernueckuii Koa. ANbTepHaTUBHBIE BAPUAHTHI TEHETUUECKOTO KO1a. MUHOpHBIE
OCHOBaHUS.

16.  T'enommuka, mpoTeOMUKA U META0OJIOHOMHUKA.

17. I'unore3a sronctuunHocty reHa (Jlokuns). I'eHbl 1 reHoMm.

18. I'omeocra3 kineTku. DKCnpeccusi TEHOB U ajanTariusl.

19. 3HaueHue SIBJICHUS alloNTo3a Ui MPaKTUYECKONW MEUIIUHBI.

20. WmxeHepHast H3UMOJIOTUS: UCIIOJIb30BaHHE (DEPMEHTOB U (PEPMEHTHBIX CHCTEM B
OMOTEX-HOJIOTUYECKUX LesX. VICTOUHUKY U pUMeHeHue (epMEHTOB B OMOTEXHOJIOTHUH.

21. WHTerpanus KIeTKu B MHOTOKJIETOUHBIM OpraHu3M. bananc Mexny caMOCTOSITEIbHOCTHIO
OTJIENbHOMN KJIETKH U KOHTPOJIEM €€ pa3BUTHS U QYHKIIMOHUPOBAHUS CO CTOPOHBI OPraHu3Ma.

22. WHTerpanus KIeTKU B MHOTOKJIETOUHBIM OpraHu3M. bananc Mexny caMOCTOATEIbHOCTHIO
OTJIENbHOMN KJIETKH M KOHTPOJIEM €€ pa3BUTHS U QYHKIIMOHUPOBAHUS CO CTOPOHBI OPraHu3Ma.

23. Knerouno-renernueckne Teopuu oHKoreHesa. Konuenius oHKoreHoB. Teopust ayTOKpUHHOM
perymnsuun. KoMiiemenTalys OHKOreHoB. IMMopTanu3aliys U omyXxoJieBasi IpOMOIIHs. \

24, MesKKIIeTouHast KOONepaIys 1 oryxoJieBasi TpaHc(hopMarius.

25. Meii03: iUTONOrMYECKas U IUTOreHETUYECKask XapaKTepUCTHKA.

26. Metmnuposanue [IHK. buonornueckue nociaencTaus.

27. Mertoap! ucciaeI0BaHus B MOJICKYJISIpHOUM Onosornu. Mcronp3oBanue uisl perieHus 3a1a4

MOJIEKYJISIPHOHM OMOJIOTHH JOCTUKEHHH (PU3MKO-XUMUYECKOTO aHAIN3a, AaHATUTHYECKON OMOXUMUH,
CTPYKTYPHOI OMOJIOTHH, MATEMATUIECKOTO MOACITUPOBAHHS U PACYCTHON OMOJIOTHH.
28. MeTtob! TpaaunOHHOK OuoTexHONMOrHH. CenhCKOX03SMCTBEHHAS U IKOJIOTHYECKast



OMOTEXHOJOT M. 3HaYCHUE IKOJIOTMUECKOW OMOTEXHOIOTHH ISl IPAKTUYECKOTO 3/paBOOXPAHEHUSI.

29. MexaHu3Mbl MEXKIETOYHON KOMMYHHUKAIIMU. MonekynsipHas peuenius. MHOroCTaauiiHOCTh
CHCTEM Iepe/laui CUTHAJIA BHYTPb KJIETOK U MHO)KECTBEHHOCTb TOUYEK PEryJIALIUH.

30.  MexaHu3MBI peryasluy KJIETOYHOTO MKIIAa KaK MUIIEHH JIe4eOHOT0 BO3AEHCTBUS.

31.  MuToxOHIpUs KaK eAnHas HaIMOJIEKYJIIpHas MaliuHa. MoJIeKyIsipHbIe MEXaHU3MbI
perynsauuu noTpedieHus u o0pa3oBaHUs SHEPTUU B KIIETKE.

32. MuToxoHIpus KaK eAnHas HaaMOJIeKysipHas Mamuaa. Ocobast poJib MUTOXOH/IPHIA B
SHEPreTHKE )KMBOTHBIX KIETOK.

33.  Mounekynsapaas 6uonorus paka. [lonstie o TpanchoOpMUPOBAHHOM U OITYXOJIEBOM KIIETKAX.
34.  MonekynspHas 6uosnorus paka. [Ipuunnel kaHeporeneza. MosieKkyIsipHble MEXaHU3MbI
oryxoJieBoi TpaHcopmanuu. Kietouno-reHerndeckue Teopun oHKoreHne3a. Konmenmus oHKOreHoB.
35.  MounekynsipHas AMarHOCTUKa HAacJIeACTBEHHbIX 3a0oneBanuil. [IpoekT «I'eHoM uenoBekay.
Mertoap! uaeHTU(DUKAUN TEHOMHBIX TOBPEXKICHUH MTPU HACIIEICTBEHHBIX AaTOJIOTHSX.

36.  MounekynsipHas KIMHUYECKasl TMarHOCTUKA. [ 'eHoTunupoBanue U (PeHOTUIIMPOBAHUE
MHTAKTHBIX KJIETOK M KJIETOYHBIX IKCTPAKTOB. [ mOpuan3anus HyKJIeHHOBBIX KHCIIOT.

37.  MonekynspHas ctpykrypa JHK oT nienu HykJaeoTu10B 10 XpOMOCOM.

38.  MoutekyisipHBIE MApKEPBI OITYXOJICH.

39.  MounekynsipHble MEXaHU3MBbI KJIIETOUHOM HEPreTUKU. DHEPreTUYeCKUil 0OOMEH Kak pe3yibTar

COTJIACOBAaHHOM PabOTHI MAKPOMOJICKYJISIPHBIX MAIITUH CHCTEMbI OKHCITUTEIILHOTO
dbochopunrpoBanus v 00IIETO MYTH KaTaboIM3Ma.

40.  MonekynsapHble MEXaHU3MBI PETYISIUH MTOTPEOICHUS U 00pa30BaHMS YHEPTHH B KIIETKE.

41.  MonekynspHble OCHOBBI U (PaKTOPBI Cpeibl B POPMUPOBAHUHN BHYTPUBHUIOBBIX OTJIMUHUH.

42.  MonekynsapHble OCHOBBI METACTa3UPOBAHHS OITYXOJIEBBIX KJIETOK. BO3MOXHOCTH CTUMYJISIINH
I pepeHIIMPOBKH OIMYXO0JIEBBIX KIETOK U PEBEPCUH OIYXOJIEBOTO (peHOTHUIIA.

43. MyTalunoHHbIN IPOLECC ¢ TOUKH 3PEHUSI MOJIEKYJISIpHOM Onosoruu. PekomOuHanus B
MOJU(UKAIIMH T€HOMA.

44, MyTannoHHBIN IPOLECC ¢ TOUKU 3pEHUsI MOJIEKYIsipHOM Ouonoruu. CiaydaitHas u
LIeJICHANIPaBJICHHAs N3MEHUNBOCTbD.

45. Hanpasnennas monuukanysi reHeTHUecKor HHPopMaIu kKieTku. PekoMOnHaus B

Moaudukanuy reHoma. Moaudukanus reHoMa HHBa3uel 4y)XKepoIHON HacleCTBEHHON
nHpopmanuen.

46. OmnyxoneBsie cynpeccopbl. Teopust HapylIeHUs PErysiuy KJIETOYHOIrO IMKJIA U aronTo3a.
Konmenmus kaH1eporeHHoro npoguis.

47. OcCHOBHBIE MPUHIUIIBI CTPYKTYPHOH U (DYHKIIMOHATEHOM OpraHu3aliy KJIeTKH Ha
MOJIEKYJIIPHOM YPOBHE

48. OCHOBBI T€HETHYECKOU WHKEHEPUU. MONEeKYyIIpHO-OMOIOTHUeCKHUEe TPUHIIUITBI TEXHOJIOTUU
pexomOuHanTHbIX JTHK.

49. OCHOBBI TeHETHYECKOU WHKEHEPUU. MOIEKYIIPHO-OMOTOTHUECKHUE TPUHIIUITBI TEXHOJIOTUU
pekomOunanTHBIX JTHK.

50. OCHOBBI KJIETOYHON MHKEHEpUH. TEeXHOJIOTHS MOMYUYEeHUS U KyJIbTUBUPOBAHUS JIMHUN
YKUBOTHBIX U PACTUTEIIbHBIX KJIETOK.

51. Oco0eHHOCTH KHUBBIX CHCTEM U YPOBHH UX opranuzanuu. OCOOEHHOCTH MPUMEHEHUS
CHUCTEMHOTO TOIX0/1a K TOHUMAaHHIO MTPUHITUTIOB () YHKIIMOHUPOBAHUS KUBBIX CUCTEM.

52. [Tonumepa3zHas 1iemHast peakius B AMarHOCTUKE 3a00s1eBaHui. [[B€ OCHOBHBIX COCTABIISIOIINX
[TI[P-ananu3a — amrmmudukanus u getexkuus. Metoasl 00HapyKeHHUS TPOTYKTOB aMIUTH(UKAITUH.
[TLIP B peansHOM Bpemenu u I[11[P inSitu B ”HTaKTHBIX KJIETKaX.

53. [Tonstue o 6uorexnosmoruu. [Ipeamer u 3agaun OnoTexHoaoruu. Pa3aensr OMOTEXHOIOTHUH.
[IpakTHdeckoe UCIOIb30BaHUE OMOTEXHOIOTUYECKUX METOIOB U TIOJIXO0B B JACSITENILHOCTH
YeJI0BEeKa.

o4, [TocnenoBaTenbHOCTh MOJIEKYIISIPHBIX COOBITHIA TIPH peATU3alMK TeHOTUTIA: TPAHCKPHIIIIHS,
co3peBanue PHK, Tpancnsnumsi, cospeBanne 0eIKoB.

95. [TocnenoBaTeTbHOCTH MOJIEKYIISIPHBIX COOBITHIA IPH peaTU3aIK TeHOTUTIA: TPAHCKPHUTIITHS.



56. [TocnenoBaTenbHOCTh MOJIEKYIISIPHBIX COOBITHI MPH peau3aliii TeHOTHIIA: TPAHCKPUITLIUSI.

57.  IlocrenoBaTenbHOCTh MOJICKYIISIPHBIX COOBITHH MPH peaN3aliiy TeHOTHIIA: TPAHCIISLHSL.
58.  Ilotok unpopmanuu B kinerke. CTpoeHne u pyHKIIMH HyKJIEMHOBBIX KUCIOT. buocunTes
Oenka.

59.  Ilpenmer u 3aauu MOJIEKYIApHON Ouosioruu. VicTopus pa3BUTHs MOJICKYJISIPHOI OHOJIOTHH.
60.  IlpemapaTuBHBIC U IPOMBIIIJICHHBIC METOABI MTOTY4YEHUS (PEPMEHTHBIX ITPENapaToB.

Nmmobunu3oBanHble pepMeHTHI U KiIeTKu. DepMeHTHBIE U KIIETOUHbIe ceHCOophl. [Ipumenenue
METOJIOB HH)KEHEPHOH SH3MMOJIOTHH B MEAUIIUHCKON OMOXUMHUH, SKCIIEPUMEHTATbHOM,
1ab0opaTOPHON M KIIMHUYECKOU MEIHUITIHE.

61. [IpuMeHeHne MEeTOI0B TEHOMHUKH, IIPOTEOMHUKN U OMOMH(POPMATUKH B Pa3pabOTKE HOBBIX
JIEKapCTBEHHBIX MPETapaToB.
62. [TpuHIKITBI OMOTEXHOJIOTMYECKOTO MPOU3BOJICTBA BellecTB-MeTaboauToB. Knaccudukanus

MPOAYKTOB MUKPOOHOIOTMYECKUX POU3BOACTB. TpaauiinoHHas MEKPOOUOJIOTHYECKas
O6uoTexHoI0rusA. 3HaueHue OMOTEXHOJIOTMYECKON MUKPOOUOIOTUHU AJIs MPAKTHUECKOM MEAUIIMHBI.

63.  IIpuHIMITBEI TEHHOU TEpanuH.

64. [IprnoHoBBIC M KOHPOPMALTMOHHBIE OOJIC3HHU.

65. [IpuunHbl kaHEporeHe3za. MoseKkysipHble MEXaHU3MbI OITYX0JIEBOW TpaHC(OopMaLuH.

66.  [Ipuuunsl noBpexaeHus crpyktypsl JJHK BHemHuMmu haxktopamu.

67.  IlpuunHBI, BBI3BIBAIOIINE AIONTO3. ATIONTO3 KaK 3alIUTHBIA MeXaHU3M. MoJIeKyIsipHbIe
MEXaHU3Mbl HHAYKIIUH, PA3BUTHUS, PETYISIIMA U OTMEHBI allonTo3a.

68.  IIpoGnema koureBoit Henoperummkauu JJHK u crapenue.

69.  IIpoueccunr. OcHOBHBIE MOJIEKYJIApHBIE U HHPOpMaIMOHHbBIE TpeoOpa3zoBanus npe-mM-PHK.
70.  Peanu3arus reHOTHIIA B (EHOTHIL. THITBI KJIETOK Y€JI0BEYECKOT0 OpraHu3mMa. MoJjeKyssipHbIe

MeXaHHU3MbI (POPMHUPOBAHUS (PEHOTUITMYECKHUX PAa3JINUUil y KJIETOK C OJMHAKOBBIM T'€HOTHUIIOM.
JuddepeHunpoBKa KIETOK.

71.  Perynsuust akTUBHOCTH T€HOB. MeXaHM3Mbl MHIYKIIMK ¥ TEPMUHAIIMM OMOCHHTE3a Oenka y
npokapuot. ['unoresa XKaxoba-MoHo.

72.  Perynsuus BpeMEHHU )XKM3HU KJIeTKH. Bo3morxkHble myTu rubenu kietku. Hekpo3 u anonTo3s
(3amporpaMMupoBaHHasi TH0esb). DHEPro3aBUCUMOCTb alloNTo3a.

73.  Perymsanus kieto4yHoro nenenus. [Ipoaudepanns 3ykapuoTHUECKUX KIETOK U TeJIOMEpPHbIe
OTJIeNbI XpOMOCOM. TeslomMepsl, Tenocoma 1 TeoMepasa.

74.  Pemnapanus Kak KOMIUIEKC Mep 110 YCTPAHEHUIO CITy4alHbIX MTOBPEXIEHUI reHoMa.

75. Pennmukanus JIHK. OcHoBHBIE (hepMEHTBI M UX POJIb.

76.  Permukanus JJHK: npuHINT KOMIIZIEMEHTaApHOCTH a30THCTBIX OCHOBaHUH. Jloka3arenbcTBa
ITOJIYKOHCEpPBATUBHOIO Xapakrepa perumkanun JJHK.

77.  Perporpancno3oHsl. [loaBrkHbIE (MOOUIIBHBIE) SJIEMEHTHI FeHOMa KaK OCHOBHOM 3J1eMEHT
CUCTEMBI IIeJIEHAIPaBIE€HHON N3MEHUNBOCTH.

78.  Poab akCOHAIBHOTO TPAaHCIOPTA B (PYHKIIMOHUPOBAHUM HEPBHOW CHCTEMBI YETIOBEKA.

79.  Poip mepoxoBaToro SHA0IIIA3MATHUECKOTO PETUKYITyMa B TIPOIIECCHHTE OEITKOB.

80. CaiiT-cnenuduueckuit myrarenes. Mcnonb3oBanue Texnonoruu kinonuposanus JJHK B
T€HETUYECKON MHKEHEPHH.

81. Cenexuus 1 HaIIPABJIEHHOE NOJyYEHUE OPraHU3MOB-CYIIEPIPOAYLIEHTOB LIENEBBIX TPOTYKTOB.
buortexHonornueckas nepepadoTka MUHEPAILHOTO ChIPbsl. DHEpreTuyecKas OMOTEXHOIOTHSI.

82. CrnyuaitHas u LeJeHanpaBiIeHHass U3MEHUYNBOCT. [IpnunHbl noBpexaeHus ctpykrypsl JJHK
BHEUTHUMH (aKTOpamHu.

83. Comarnyeckas peKOMOMHAIIMS KaK MEXaHU3M pean3aliy (yHKINOHATBHOTO NOIUMOppu3Ma
B-nmumdonmrtos.

84. CooTHo1IEHNE MEXly TEHOMOM U T€HOTHIIOM. XpOMOCOMHBIE 1 BHEXPOMOCOMHBIE TE€HBI.
85. COpTUHT U IOCTTPAHCIALMOHHAs MoauuKalus 6elKoB. MoJeKyIsipHbIe IanepOHbl.

86.  CtpoeHue u (pyHKIIMM HYKJICHHOBBIX KUCIIOT.

87. Crtpoenue u GyHKIIUN NUTOTUIA3MAaTHYECKUX MeMOpaH. Buasl TpaHCTIopTa BEIIECTB Yepe3

MeMOpaHbI KJIETOK.



88. CrtpoeHue KIETKH ¢ TOYKH 3pEHUsI MOJIEKYIIsipHOI Onosoruu. OCHOBHBIE TPUHITUITHI
CTPYKTYpHOU U (DYHKIIMOHANILHOM OpraHu3aluu KIETKH Ha MOJIEKYJISIPHOM YPOBHE.

89. CrpykTypHasi opraHu3anus U GyHKIHH HUTOCKeneTa. TpabekynspHas ceTh KIETKU. benku —
OCHOBHBIC KOMIIOHEHTBI IIUTOCKENIETa. APXUTEKTypa IIUTOCKEIIETa B Pa3HBIX THITAX KJIETOK.

90.  Tenomepasa u crapenue. Dpdexr Xeitdurka. Perynsius KIeTOYHOTO UK.
Penokc-romeocTas v KJICTOYHBIHA ITUKI.

91. TkaHneBast TeOpusi OHKOT'€HE3A.

92. TpancrenHble ¥ THOPUIAHBIC KIIETKH U OPTaHU3MBI.

93. ['eneTnyeckast MHXKEHEPUS U MEAUIMHA.

94.  TpancreHHble KJIeTOYHBIC JIMHUK. [1oTydeHne OMOIOrHYECKH aKTUBHBIX BEIIECTB B KYJIBTYypax
KJIETOK.

95.  dapmakoOHOTEXHOJOTHS. 3HAYCHUE KICTOYHOW MHXKEHEPUH TS SKCIICPUMEHTAIBHOMN 1
KIIMHUYECKOU MEUITHBI

96.  depMeHTHI TEHETHUYECKOW WH)KEeHEpUH. VICTOYHHMKH U CIeU(UIHOCTh PECTPUKTA3. BekTophI

JUISl IEPEHOCA U3MEHEHHOT0 T€HETHYECKOro Marepuana. MIcKkyCCTBeHHOe U3MEHEHUE CTPYKTYPbI
I'€HOB U TEHOMOB.

97. @yH/1aMEHTAIIbHBIE MOJIEKYJIIPHBIE MEXaHU3MbI BOCIIPOM3BOJICTBA reHOMa. Perummkanus kak
MEXaHWU3M PENYIIMKALMUI XPOMOCOMHBIX HACJIElyeMbIX 3JIEMEHTOB.

6.3. Kpurepum olleHKH MPHU TeKYIIeM U IIPOMEKYTOYHOM KOHTPOJIe (3K3aMeHe)
KPUTEPUHU OIIEHKU OTBETA CTYJEHTA ITPH 100-5AJIJIBHOM CUCTEME

XAPAKTEPUCTHUKA OTBETA Ouenka| bajiabl YpoBeHb Ounenka
ECTS | B BPC | chopmupo-Ban
HOCTH
KOMIIeTEHIHI
no
AUCHUIIMHE
JlaH TIONHBIN, pa3BepHYTHIH OTBET Ha | A 100-96
ITOCTAaBJICHHBII BOIIPOC, II0Ka3aHa

COBOKYITHOCTh OCO3HaHHBIX 3HaHHH 00
00BEKTe, TPOSIBIAIONIAsACS B CBOOOTHOM
ONIEPUPOBAHUU  TOHATHSAMH,  yYMEHUU
BBIIETTUTHCYIIIECTBEHHBIE u
HECYIIIECTBEHHBIC ero MIPU3HAKH,
MPUYHUHHO-CIIC/ICTBEHHBIE CBSI3U. 3HAHUE Bricokuii 5 (OTJIMYHO)
00 00BEeKTe AeMOHCTpUpYeTcs Ha (QoHe
MMOHUMAHHUS €r0 B CHCTEME JaHHOW HayKH 1
MEXKIUCIUIUIMHAPHBIX  CBsizel.  OTBeT
dbopMmynupyercs B TEpMHUHAX HayKH,
W3JIOKEH JTUTEPATYPHBIM SI3BIKOM, JIOTHYECH,
JTOKa3aTesieH, JEMOHCTPUPYET aBTOPCKYIO
MO3ULIMIOCTY/ICHTA.

B nonnHoit Mmepe oBiaien KOMIETEHIUSIMHU.




JlaH TmOJIHBIA, pa3BEpPHYTHII OTBET Ha
MIOCTaBIICHHBIH BOIIPOC, noKa3aHa
COBOKYITHOCTh OCO3HAaHHBIX 3HAHHH 00
00BEKTE, MPOSABIAIONIASACS B CBOOOAHOM

OIICPHUPOBAHUU IIOHATHAMU, YMCHHUU
BBIACIINTD CYLICCTBCHHBIC u
HECYHICCTBCHHBIC €ro IIPpU3HAKHU,

MPUIMHHO-CIICACTBEHHBIC CBSI3U. 3HAHHUE
00 00BEeKTe AEeMOHCTpUpYETCs Ha (oHe
MMOHUMAHHUS €TI0 B CUCTEME JaHHOW HayKH 1
MEXKIUCIUIUIMHAPHBIX  cBsizel.  OTBeT
dbopMynupyercss B TEpMHUHAX HayKH,
U3II0KEH TUTePaTyPHBIM SI3bIKOM, JIOTUYEH,
J0Ka3aTelieH, AEMOHCTPUPYET aBTOPCKYIO
MO3UIIMIOCTY/ICHTA.

B monHo# Mepe oBiaies1 KOMIIETCHIMAMHU.

95-91

Bricokuit

5 (OTJIMYHO)

Jlan 1oNHBIM, pa3BEpHYTHIH OTBET Ha
IOCTABJICHHBIA  BONPOC,  JOKAa3aTEIbHO
PacCKpBITHI OCHOBHBIE MOJOXKEHUS TEMBI;, B
OTBETE MIPOCIIEKHUBACTCS qyeTKas
CTPYKTYpa, JoruyecKas
MOCIIeI0BATEIbHOCTb, oTpaxkaroIas
CYUIHOCTh  pPAacCKpbIBa€MbIX  TOHSTHIA,
Teopuid,  gBieHud. OTBET  U3JIOXKEH
JUTEPaTYPHBIM A3BIKOM B TEPMUHAX HAYKH.
B  orBere = nmomymeHsl  HENOYETHI,
WCIPABJIEHHBIE CTYJEHTOM C TIOMOIIBIO
MpenoiaBaTeis.

B nonHoit Mepe oBiasen KOMIETEHIUSIMHU.

90-76

Cpennuit

4 (xopor1o)

Han HEIOCTaTOYHO MOJIHBIN Hu
MOCJIE0BATENLHBIN OTBET Ha
MOCTABIEHHBIM BOMPOC, HO TIPH OTOM
IMOKa3aHOo YMCHHE BBIIEJINTE
CYIIECTBEHHbBIE 51 HECYIIECTBEHHBIC
NpU3HAKA U NPUYUHHO-CIIEACTBEHHBIE
cBs3u. OTBer JOTMYEH W H3JI0XKEHB
TEPMHUHAX HayKd. MOTryT OBITh AOMYIIEHBI
1-2 ommbOku B ONpeAeNeHHH OCHOBHBIX
MTOHATHIA, KOTOPBICCTYJICHT 3aTPYHAHICTCS
WCIIPABUTh CAMOCTOSITENLHO.

Cnab6o oBiazesl KOMIIETEHIIUIMH.

75-66

Huskuit

3 (ynoBneTBopu-
TEJILHO)




Jlan  HemomHBIH  OTBET, JIOTUKAa |
[IOCJIEI0BATEIbHOCTh H3JIOKEHUSI HMEIOT
CYILLIECTBCHHbIC HapylieHus. JlomyieHbl
rpyoble  OMIMOKM TpU  ONpeaeieHUU
CYIIHOCTH  pacCKpbIBa€MbIX  IIOHATHH,
TEOpUH, SIBJICHUM, BCJIEACTBHUE
HETIOHUMAaHHUS CTYJIEHTOM ux
CYILIECTBEHHBIX u HECYIIECTBEHHBIX
NIpU3HAKOB U cBsA3e. B oTsere
OTCYTCTBYIOT BBIBOJBI. Cnabo
OBJIaI€]T KOMIIETEHLIUSIMHU.

65-61

Kpaiine
HU3KWI

3 (ynoBneTBopu-
TEJILHO)

JlaH HENoNHBIA OTBET, NPEACTaBIAIOIINN
co0Oi pa3pO3HEHHbIE 3HAHUA IO TeMe
BOIpOCA C CYIIECTBEHHBIMH OLIMOKaMHU B
OIIPECIICHUAX. [IpucyrcrByror
(bparMeHTapHOCTb, HEJIOTUYHOCTh
n3noxeHus. CTyIeHT HE OCO3HAeT CBA3b
JAHHOTO IIOHATHUSA, TEOPHUM, SBICHUSA C
JpYTUMH 0o0BbEeKTaMu JUCLUIUINHBI.
OTCYTCTBYIOT BBIBOJBI, KOHKpPETH3aLUs H
JI0KA3aTeIbHOCTh U3JI0KEHUSL. Peus
HErpaMoOTHas. JlonosHUTEIbHBIE u
YTOYHSIIOIIME BOMPOCHI MPENOJABATENs HE
MIPUBOJAT K KOPPEKLMHU OTBETA CTYAECHTA HE
TOJIBKO Ha IOCTABJIEHHBIN BOIIPOC, HO U HA
JAPYTUEBOIPOCHI TUCLUILIAHBIL.
Komnerenmuu He chopMupoBaHsbI.

60-0

He
chopMupoBaH
a

2

(HeyIOBIIBETBOPH-
TEJILHO)

7. VYUYEBHO-METOAUYECKOE W HWH®OPMAIIMOHHOE OBECIIEYEHUE

JANCHUIIJINHBI
7.1. Pekomenayemasi quTeparypa
7.1.1. OcHoBHast IMTEPaTypPa
ABTODBIL, COCTaBUTENU 3arnaBue M3parensctBo, | Komn-Bo
rof
JI1.1 |ITox pen. B.B. 3BepeBa| MenunuHckass MUKpOOHOJIOTHS, BUPYCOTIOTHSA|M.: DIeKTpoH
M.H. boiiuenko u ummyHosorusi: B 2 T. Tom 1. [Dnexrponusii DOTAP-Menua, Hoe
pecypcl: yueoHuk|2016. U3JlaHue
http://www.studmedlib.ru/book/ISBN978597
0436417 .html
JI1.2 Mymkam6bapoB H.H. | Monekynsapnas 6uonorust: y4ue0. mocodue mist|M.: Men. 3
CTYZICHTOB M€Jl. BY30B nH(DOPM.
ArentctBo, 2003




7.1.2. JlonoJiHUTEILHAS JIUTEPATypa

JI2.1 |B.H. Spsirum, buonorus. B 21. [DnexTponHsIil pecypce] /mox|M.: DIIeKTpOoH
B.B. I'nmunkuHa, pexa. B.H. Apsiruna I'DOTAP-Menaua | Hoe
N.H. Boaxkos, http://www.studmedlib.ru/book/ISBN9785970|, 2015 H30AHNAE
B.B. CunenpmmkoBa |435649.html
I'.B. Yepnbix
JI2.2 [Epuos 10.A OcHOBBI MOJIEKYJIIPHOU nuarHoctuku. [ D0TAP-Menua | Onexktpon
Mertabonomuka. [ DIeKTpOHHBIN pecypc] HOE
http://www.studmedlib.ru/book/ISBN9785 M3/1aHne
970437230.html
J12.3 9. Puc, BBenenne B MonekymspHyto Ouonoruto: Ot|MockBa «Mup»|InekTpoH
M. Crepubepr KiIeTok K aromam: IlepeBox ¢ anriuiickoro|2002 HOE
mox penakier a-pa ¢us.-mar. Hayk 1O. C. H3IaHAC
JlazypkuHa u 1-pa 6uon. Hayk B. A. Tkauyka.
[DnexTpoHHBIN pecypc]
http://www.chem.msu.su/rus/elibrary/pic-s
ternberg/all.pdf
7.1.3. MeToauyeckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnasue WznatensctBo, | Komn-Bo
ron
JI3.1 [Yepuuxor M.B. Meroaunueckue ykazanus 1o aucuurminae [IMOU, 2018 DneKTpoH
Kyns6exos E.O. «MounekynspHas OHOJIOTUSA» I HOC
CTYJIEHTOB 5 Kypca, OOydarolmxcs 0 u3aHue
cnenuaibHoct 30.05.01 «MemgumnuHckas
OMoXuMHUsI». [ DNEKTPOHHBIN pecypc].
Pexxum moctyma: http://pmedpharm.ru
JI3.2 [Yepnuxor M.B. Meroauueckue YKa3aHus s IIM®U, 2018 DneKTpoH
Kyns0ekos E.O. CaMOCTOSATENLHOM BHEAYIUTOPHOM HOE
paboThl 1o aucturuinHe «MosekynsipHas u3aHue
Ouojyorus» nns CTYAGHTOB 5 Kypca,
o0yJaronmxcs o CIEIUATbHOCTH
30.05.01 «MeguuuHCKasg OHOXUMUSY.
[DnexTpoHHBIH pecypc].
Pexxum moctyma: http://pmedpharm.ru
7.2. DeKTPpOHHBIE 00pa3oBaTeIbHbIC PECypPChl
Koncynbrant http://www.studmedlib.ru/ IMoamucHoit pecypc BY3a
CTyIIeHTa
OnexTpoHHas
OoubroTeKa
MEQUIIMHCKOTO By3a
denepanbHas http://www.femb.ru/feml CBOOOIHBIN
ANEKTPOHHAS
MeEJIUITUHCKAas
oubnorexka ®OMb
Hayunas http://elibrary.ru/ CBOOOJIHBIN
AIIEKTPOHHAS
6ubnrmoTeka

Elibrary.ru



http://www.studmedlib.ru/book/ISBN9785970437230.html
http://www.studmedlib.ru/book/ISBN9785970437230.html
http://www.chem.msu.su/rus/elibrary/pic-sternberg/all.pdf
http://www.chem.msu.su/rus/elibrary/pic-sternberg/all.pdf
http://www.femb.ru/feml
http://elibrary.ru/

baza 3mammii  mo| http://humbio.ru CBOOOTHBIN
OMosIOTHH YeTI0BeKa

CaiT 0 XuMHH http://www.xumuk.ru/encyklopedia/ CBOOOTHBIN

7.3. IlporpamMMHoOe o0ecnieyeHue

no

Noogk~w

© ®

10.
11.

Microsoft Office 365. Jorosop ¢ OO0 CTK «BEPIIMHA» Ne27122016-1 ot 27 nexabps 2016 1.
Kaspersky Endpoint Security Russian Edition. 100149 Educational Renewal License
1FB6161121102233870682. 100 nuieH3uii.

Office Standard 2016. 200 muuensuit OPEN 96197565ZZE1712.

Microsoft Open License: 66237142 OPEN 96197565ZZE1712. 2017

Microsoft Open License: 66432164 OPEN 96439360ZZE1802. 2018.

Microsoft Open License: 68169617 OPEN 98108543ZZE1903. 2019.

Omnepammonnsiecucremsl OEM, OS Windows XP; OS Windows 7; OS Windows 8; OS Windows 10.
Ha xaxxgom cucteMHOM OJ0K€ W/WUITM MOHOOJIOKE 1/Mi HOyTOyke. HoMep nuieH3uu CKOMTUPOBaH B
[13Y ammapaTHOTO CpencTBa W/HMIH COACPKHUTCS B HAKICCHHOM Ha YCTPOHCTBO CTHUKEpE C
roJorpadmuecKoi 3aIuToN.

CucreMa aBTromMaTu3aluu ynpasieHus yueOubM mporeccom OO0 «Jladoparopust MMUCy»

Hocrtyn x inyHoMy kabuHety B cucteMe «4Portfolioy. Jorosop Ne B-21.03/2017 203 ot 29 mapra,
2017

Hoctyn k nuuHOMY Kabunety B cucteme «9UOCy

Cucrema snektpoHHoro TectupoBanusi VeralTest Professional 2.7. Akt npenocraBienus npas Ne
NT178496 ot 14.10.2015 (beccpouno)




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHbI

Ne| HaumenoBanune | HammenoBanue OcHalleHHOCThCNIENUATBHBIX  moMemiennid  u | [lepevyeHb JTUIEH3HOHHOTO MPOTPAMMHOI0
JUCIUTINHBI cnenraJbHbIX NMOMeNIeHUH V15l CAMOCTOATEIbHOI PadoThI oOecreueHus.

n MoMeIIeHu it " PexBH3UTHI MO/ITBEPKIAI0IIEro

\ noMeleHuii Ji ) ¢ AOKYMEHTa

n CaMOCTOSITEILHOM

padoThI

1 | B1.b.30Mosieky | Yuebnas  aymuropus | [Ipoekrop Microsoft Office 365. loroBop ¢ OO0 CTK
JspHas 1A nposeneHus | HoyrOyk «BEPIIMHA» Ne27122016-1 ot 27 nexabps
OUOJTOTHS 3aHATUN JIeKIHMOHHOTO | Jlocka yueHuueckas 2016 .

THUIIA:
[IpaBblii  JIEKUMOHHBIN

3ai (295)
357532,
CraBpoOnoiabCKuil Kpaid,
ropoJ [Iaturopck,
npocnekt  KanunuHa,

aom 11; Ya.xkopr.Nel
Jlajiee ajipec TOT Ke.

Crounbl ydyeHHUEeCKHe
Crynbs yueHH4YecKue
Cron 1 npenogaBaTesis
Cryn npenogaBarens

HaGop neMoHCTpanMoHHOTO  OOOpYyIOBaHUS U

yueOHO-HarsAJHbIX ~MOcoOMi, obecrneunBaronme
TeMaTU4eCKHe WJUIIOCTPALMU, COOTBETCTBYIOIIHE
IPUMEPHBIM MpOrpaMMaM JUCHMIUIMH, paboyum

y‘Ie6HLIM nporpamMmmam JUCHUIIIINH

Kaspersky Endpoint  Security Russian

Edition. 100149 Educational Renewal
License 1FB6161121102233870682. 100
JIALIEH3UH.

Office Standard 2016. 200 nuuen3uit OPEN
96197565ZZE1712.

Microsoft Open License:66237142 OPEN
96197565Z27E1712. 2017

Microsoft Open License: 66432164 OPEN
96439360Z2ZE1802. 2018.

Microsoft Open License: 68169617 OPEN
98108543Z2ZE1903. 2019.
OmneparmonnsiecucremMsl OEM, OS Windows
XP; OS Windows 7; OS Windows 8; OS
Windows 10. Ha kakaoM CHCTEMHOM OJIOKE
/UM MOHOOJIOKe u/uiam HOyTOyke. Homep
nuneH3uu ckonuposaH B [13Y ammapatHOoro
CPEJICTBA W/HIU COACPKHUTCS B HAKICCHHOM
Ha YCTPOHCTBO CTUKEpe C roiorpapuieckon
3aIIUTOM.

Cucrema  aBTOMaTH3allid  YIpPaBIEHUS
yaebnbpiM miporieccom OO0 «JlabopaTopus
MMUC»




Hoctyn k nuuHOMY KaOWHETYy B CHCTEME
«4Portfolioy. Torosop Ne B-21.03/2017 203
ot 29 mapra 2017

Hoctyn k nuYHOMY KaOWHETYy B CHCTEMeE
«UOCH»

Cucrema  DJIIGKTPOHHOTO  TECTHUPOBAHUS
VeralTestProfessional 2.7. Akt
npenoctaBienuss npaB Ne HT178496 ot
14.10.2015 (6eccpouno)

YuebOnas ayIuTopus
JUIS MIPOBEICHUS
3aHATUA  JEKIMOHHOIO
THIIA:

[IpoexTtop

HoytOyk

Jlocka yueHuyeckas
Croubl ydeHHUYeCcKue

JleBplii  siekuMoHHBIA | CTylbs yYeHHYECKUE

3ai1 (294) Crton s npenoiaBatens
Cryin npenonaBarens
Habop nemoHcTpanuoHHOro oOOpylOBaHUS U
yueOHO-HArMAIHBIX MOCOoOMi, obecrneunBaronme
TEMaTHYECKHE WJUIIOCTPALlMM, COOTBETCTBYIOILIUE
OPUMEPHBIM MIporpaMMaM JIUCLUIUINH, PaboYnM
y4eOHBIM ITpOrpaMMaM AUCHMILIIUH

VYuebHass  ayautopus | Mukpockornsl Ansramu 104

TS nposeneHus | IlIkadbl 1151 TOKYMEHTOB 3aKpbITBIN paclaliHon

3aHATHH CEMUHApCKOTro
TUNA, TPYIIOBBIX H
WH/IUBUIYaJIbHBIX
KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJIA H
IIPOMEKYTOUHON
aTTeCTallluu;
JlaGopaTopwusi,
OCHAILIEHHAs
71a00paTOPHBIM
o0opyoBaHueEM, B
3aBHCHUMOCTH oT

Jlocka 1- sneMmenTHas

[Mkad KHIKHBIN

TeneBuzop 37. TV yHUBepcalbHBIN KpeTeKHbIH
Crounbl ydeHHuecKue

Crynbps yueHn4yecKue




CTCIICHU CJIOXKHOCTH:

ayn. Ne 315 (214)

YueOHast  ayauTopus
JUIs IIPOBECHUS
3aHATUI CEMUHAPCKOI0
TUIA, TPYNIOBBIX H
WHUBUTYAJIbHBIX
KOHCYJIbTALIUH,
TEKYILIEro KOHTPOJS H
IIPOMEKYTOUYHON
aTTeCTaluu;
JlaGopaTopusi,
OCHAIllCHHAsI
71a00pPaTOPHBIM
o0opyoBaHueM, B
3aBUCUMOCTH oT
CTEIEHU CIOKHOCTH:

ayn. Ne 316 (215)

Mukpockonsl Ansramu 104

Ixadbr 111 JOKYMEHTOB 3aKPBITHIN pacrantHoi
Jlocka 1- snemenTHas

[xad KHUKHBIHA

Teneuzop 37. TV yHuBepcaabHbIN KPENEKHBIN
Crounbl ydyeHHUEeCKue

Crynbsi ydeHHUUECKUE

VYyeOHass  ayauropus
ISt POBEIEHUS
KypCOBOTO
IPOEKTHUPOBAHUS 1
CaMOCTOSITEIIBHON
paboTHI:

ayn. Ne 330 (348,349)
357532,
CraBpOmnonabCKUi Kpaid,
ropoJa IIaruropck,
npocnekt  KanunuHa,
oM 11; Ya.xkopn.Nel

MOHOOIOKH C BBIXO/IOM B HHTEPHET
[kad ceiid Hecropaemblit

[kad ogHOCTBOpUATHI

Cromnbl yueHHYECKHE

Crynbs yueHH4YecKue




ITomemnienue IS

XpaHEHHSI
npOopHIAKTHIECKOTO
00cITy)KMBaHUS
yueOHOro
000pyI0BaHUS:

ayn. Ne 331 (186)
357532,

)51

[Ixad ogHOCTBOPUATHIN

CroliKka C MOJKaMH Ha KoJjiecax

Kpecno «tOnurep»

Kommbrorep «Lenovoy

M®VY HP LaserJetPro M 1217nfw

Becet OHAUS wmomear SPU123makc  120r
muckpet0,001r ¢ komuOpoB. rupeit 100r
Koarymorpad H 334

Kommieke KOMIbIOTEPHBIH MHOTO()YHKINOHATBHBIH
s uccnenoBanus D01 u BIT "Hetipon-Cnekrp-1"
Kommiiekt  coBMeCcTHMOro  00OpyHOBaHHS LIS
paboTl  HAa  HM3OJMPOBAHHBIX  OpraHax B
cocraBe:(kamepa Ha IMbIIIY, K-KT C 3aKMMaMH)
CUCTeMa JI/pEerucTp. ¢ Mporp. obecred. W30TOHMY.
npeobpa3. CuyoBoit  mpeobpazoBaT.  (HaTUMK),
2.3.360011725

KommerorepLenovoS20 00 All-Ln-One
Hupkynsuuonnsiit repmoctat LOIP LT-105a (06bem
51. 120x150/150MM, ¢ MI0CKOM CHEMHON KPBIIIKOH )
Karanor xuMpeakTuBoB

Kpecno "FOmutep"

DnexkTpokapaunorpad

Onexrpokapauorpad "Heart Mirror 1 IKO"
OnexTpokapauorpad  ABEHAAIATUKAHATIBHBIA ¢
peructpauueir OKI' B pydyHOM M aBTOMaTHYECKHUX
pEeKUMax MHHHATIOPHBIH

[kad HaBecHOM

[Mxad nns oaex bt

Het6yku

CTOJ KOMITBIOTEPHBIN

Kommbrorep «Lenovoy

Cucremnslii 610k B coctae DEPO

Tymb6a

YyebHoe nocobue «I eHeTnka»

YuebHoe nmocobue «O01Ias mapasuTOIOTHS




Cucremnbslii 6510k B coctaBe DEPO Neos 260MN W7
P64/SM/G840/1

M®Y (mpunrep ckaHep) (xomup) JlazepHbliit
moHoxpomHbIii HP «LaserJet Pro M1217

MonuTOops!

Kommerotep B KOMILIEKTE

[kad ceiid necropaemplit

XonoauinpHUK «CTEHOI»

JunaMoMeTp MEIULIMHCKUN 3JeKkT. pydH. JAMOP
120-0,5

JunaMoMeTp MEIUIMHCKUN 3JeKT. pydH. JIMOP
120-0,5

[Hkad 115 TOKYMEHTOB 3aKpbITHIN pacralIHoN
Onextpokapauorpad SKI-04

[Hkad ogHOCTBOpUATHII

Cryn opucHbIi MONTyMIrKun

Juramometp Meaui. nextp.pyuan. IM3IP-120-0,5.
Junamomerp meaui.anektp.pyun.JIMOP-120-0,5.
JlazepHbIit aHaIU3aTop MHKPOYACTHL]
Jlacka-T,2.3.360011724

Cnupomerp CCII cyxoil nopTaTuBHbBIN

Cmupomerp CCII cyxoil nOpTaTUBHBIN

VYyeOHoe nocobue "Meiio3 R0O2"

Yuebnoe nocobue "Mutoz RO1"

[lkad ogHOCTBOpUATHIN




9. OCOBEHHOCTHU OPTAHU3ALINU OBYYEHUS 11O AUCIUAIIJIIMHE AJIsA
HUHBAJINJIOB U JIML] C OTPAHUYEHHBIMHU BO3MOXKHOCTSAMMU 310POBbSA

9.1. OOyuenue oOyyalwUIUXCSI € OrPAaHUYEHHLIMH BO3MOKHOCTSIMH 3/0POBbsl TIpH
HEOOXOIMMOCTH OCYIIECTBISIETCS C HCIOJB30BAHUEM CICIHAIBHBIX METOJOB OOyYeHUS W
TUIAKTUYECKUX MaTEpUaioB, COCTABICHHBIX C YUETOM OCOOCHHOCTEH MCHUXO(PU3NYECKOT0 Pa3BUTHS,
WHIUBUAYATBHBIX BO3MOXHOCTEH M COCTOSIHUS 3/I0POBbSI TAKUX 00yJaromuxcsi(00ydaronerocs).

9.2. B wmeasix ocBoeHusi padouyeil MporpaMMbl JAUCHUILUIMHBI HHBAJIMAAMH U JMLIAMH C
OrpaHNYeHHBIMH BO3MOKHOCTSIMH 37I0POBBs KadeapaodecrnednBacT:

1) 11 MHBAMMIOB U JIUI] C OTPAHUYEHHBIME BO3MOYKHOCTSIMHU 3/I0POBbS [0 3PEHHUIO:

- pa3MelleHue B JOCTYMHBIX I OOyYarOUINXCS, SIBJISFOIIUXCS CICTBIMU WU CIaO0O0BUISIIMMH,
MeCTax M B aJIallTHPOBAHHON (hopMe cripaBOYHOIN MH(DOpMAIHK O pacliiCaHUH y4eOHBIX3aHATHIA,

- TMPHUCYTCTBHUE aCCUCTEHTA, OKA3bIBAIOIIETO 00YJaroImEeMycsi HEOOXOIMMYIO TOMOIIIb;

- BBIIYCK aJbTCPHATUBHBIX (OPMATOB METOMWYCCKUX  MATEePHAIOB  (KpymHBIA  mpudr
ninayanodanibl);

2) 115 ”HBAIIMIOB M JIUII C O'PAHMYEHHBIMH BO3MOKHOCTSIMHU 310POBbS HOCTYXY:

- HQJISKAINUMU 3BYKOBBIMH CPEJICTBAMHU BOCIIPOU3BEICHUEHH(POPMAITUY;

3) AJIsT UHBAJIMAOB W JIMI C OTPAHUYCHHBIMU BO3MOKHOCTSAMU 3J0POBbsA, MMCHOIMIUX HAPYIICHUS
OIIOPHO-ABHUIaTCIILHOI'O allllaparta:

- BO3MOXXHOCTH O€CIIPENATCTBEHHOTO JOCTYIa OOYydJaromMXcsi B y4eOHbIe MOMEIICHNUs, TyaJleTHBIE
KOMHATBI U ApYyrue NoMeuleHus Kadeapsl, a Takxke NpeObIBaHNe B YKa3aHHBIXIIOMEIIEHUSX.

9.3. OOpa3oBanue 00y4YalOIIUXCHA C¢ HHBAJHAHOCTHI0O W OrPAHHYEHHBIMHU BO3MOKHOCTSIMHU
310POBbSI MOXET OBbITh OpPraHM30BAaHO KaK COBMECTHO C JpYr'MMH OOy4arollMMHUCS, Tak U B
OTHEIbHBIX I'PYIIIaX.

9.4. TlepeyeHb y4eOHO-MeTOIUYECKOI0 00ecleYeHNs CAMOCTOSITeIbHOM PadoThI 00y4YaloIUXCs
NOMCHHUIIMHE.

Y4eOHO-MeTOIMYeCKUe MaTepuaibl Ui CaMOCTOSTENBbHOW paboThl OOyyaroluXcs W3 4YHcia
HHBAJIUJIOB W JIMI C OI'PAaHUYCHHBIMUBO3MOXHOCTAMU 3O0POBbA IMPEAOCTABIIAIOTCA B Q)opMax,
a/lalTUPOBAHHBIX K OTPAaHUUYEHHSIM UX 3/I0POBbsI U BOCIIPUSTUS HHPOPMALIUU:

Kareropuu cTy1eHTOB Dopmel
C napyueHueM ciryxa - B neyaTHou ¢opme;
- B (hOpMe 3IEKTPOHHOIO JOKYMEHTA;
C HapylieHueM 3peHust - B Ie4aTHOM (hopMe YBEITMYEHHBIM IIPUPTOM;

- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA;
- B popme aynuodaiina;

C Hapy1ueHreM OMOPHO-BUTaTEILHOTO - B IeYaTHOH popme;
ammaparta - B (hopMe IIEKTPOHHOTO JOKYMEHTA;
- B (hopme aynuodaiina;

JlaHHBIN IepevYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTa 00yUYalOIUXCsl.
@oH/I OLCHOYHBIX CPEACTB JIA NMPOBEACHHUS NMPOMEKYTOYHON aTTecTaluM 00y4Yarouuxcs Io
AHCUHILINHE.

[lepeuenp (OHIOB OLIEHOYHBIX CPEJICTB, COOTHECEHHBIX C IJIAHUPYEMBIMU pE3yJbTaTaMU
OCBOEGHHS 00pa30BaTeNbHON MPOTrpaMMBbl JUIsl CTYIEHTOB C MHBAJIMJIHOCTBIO U C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3/10POBBS BKJIFOYAET CIEAYIOIINE OLIEHOYHBIE CPEACTBA!




Kareropuu crynentos | Buasl onieHO4HBIX CpeacTs | POpMBI KOHTPOJISA U OLICHKU PE3YJILTATOB

C HapylieHHEM ciiyXxa | TeCT MPEUMYILECTBEHHO
NUChbMEHHAs! MPOBEpKa

C HapylieHHeM 3peHust | coOece10BaHNe MPEMMYIIECTBEHHO YCTHAs MPOBEpPKa
(MHMBUYAJIBHO)

C HapylLICHUEM | pElICHUE OpraHu3anusi KOHTPOJISI C IOMOIIBIO

OITIOPHO-ABUTATEIIBHOTO | IUCTAHLIMOHHBIX TECTOB, anekTpoHHoW  obonmoukn  MOODLE,

armapara KOHTPOJIbHBIE BOIPOCHI MUCbMEHHAs TPOBEPKA

CryneHTaM ¢ MHBQJWJHOCTBIO M € OrPAaHUYEHHBIMM BO3MOXKHOCTSIMH  3JIOPOBBS
YBEJIMYMBAETCS BPEMsI Ha IIOJATOTOBKY OTBETOB K 3K3aMEHY.

MeTtoauyeckue MaTepuasbl, oONpeAesome MNPOLEAYPbl OLEHUBAHMS 3HAHMI, YMEHHWIi,
HABBIKOB M (WJH) ONbITA JesTeJbHOCTH, XapakTepusylume 3Tanbl (opMupoBaHus
KOMITeTEeH LU

[Ipu npoBeneHMM MpoLEAYphl OLEHUBAHMUS PE3yJbTaTOB OOYyUEHHs HHBAJIUAOB U JIUI[ C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0pPOBbsl IIPEyCMAaTPUBAETCS HMCIOJIb30BAaHUE TEXHUYECKUX
CPeACTB, HEOOXOAMMBIX MM B CBA3M C WX HMHIMBUAYaJbHBIMH ocoOeHHocTsmu. Ilpouenypa
OLICHUBAHMUSI PE3YJILTATOB O0yUEHUS] MHBAINUJIOB U JIUL C OFPAaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbSI
[0 JUCHMILUIMHE MpeayCMaTpUBAaeT IMpeaocTaBieHre HH(popMalMu B (Gopmax, aganTUpPOBAHHBIX K
OTpaHUYEHUSM UX 3/I0POBBS U BOCIIPUATHS HHPOPMALIUU:

Jlist a1 ¢ HapyIEHUSIMU 3pEHMSL:

- B Ie4aTHOM (hopMe yBEJIMYEHHBIM HIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayanodaiina.

JUist I ¢ HapyLIEeHUsIMU CITyXa:
- B IeyaTtHou (opme;
- B (hopMe 3JEKTPOHHOTO JJOKYMEHTA.
Jljig au1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEIBHOTO amnmnapara:

- B IeYaTHOM opme;

- B (hopMe 3EKTPOHHOTO IOKYMEHTA;

- B (hopMme ayanodaiina.
JlaHHBIN TIepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCMMOCTU OT KOHTHUHI€HTa O0YyYaroIMXcs.
IIpu mpoBeaeHHWH TPOLEAYPHl OLEHUBAHUA pPE3YIbTaTOB OOYYEHUS MHBAIUAOB M JIUI[ C
OTPaHUYEHHBIMU BO3MOXKHOCTSMH  37I0POBbSl IO JAMCLHUIUIMHE (MOAY/II0) o0ecnedynBaeTcs
BBITOJIHEHUE CIIEAYIOIUX JIOTOJHUTENIBHBIX TpPeOOBaHUNM B 3aBUCHUMOCTH OT HHIUBHIYaJbHBIX
0COOEHHOCTEHN 00yJaromnXcs:
1. MHCTpYKUUS MO MOPSAKY IPOBEACHMS IMPOLETYpbl OLEHUBAHUS MPEJOCTABIAETCS B JOCTYIHOM
¢dbopme (ycTHO, B TUCBMEHHOM (hopme);
2. nmoctynHas (opMa MpeaoCTaBIEHUS 3aJaHUN OIEHOYHBIX CPEIACTB (B IMe4yaTHOH ¢opme, B
Me4yaTHol ¢opMe YBETUYEHHBIM MIPUPTOM, B ¢GopMe »DIIEKTPOHHOTO JOKYMEHTa, 3a/laHus
3aYMTHIBAIOTCS ACCUCTEHTOM);
3. moctymHas (opMa MpeaoCTaBIeHUs] OTBETOB Ha 3a/aHusl (MMChbMEHHO Ha Oymare, Habop OTBETOB
Ha KOMIIBIOTEPE, C UCIIOJIB30BAHUEM YCIIYT ACCUCTEHTA, YCTHO).

[Ipn HeoOxoauMocTH JUis OO0Yy4aroImMXCsS C OIPaHUYEHHBIMU BO3MOXKHOCTSMHU 370POBbSI U
WHBAINJIOB TPOLIEYpa OLEHUBAHHS pPE3YyIbTATOB OOYYEHHS MO AUCHUILIUHE (MOAYIIO) MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

IlepeyeHb OCHOBHOI W /ONOJHHUTEJBbHON y4eOHOH JMTepaTrypbl, HeOOXOAMMOM JIsi
OCBOCHMS IHCHHUIIIMHBI.



JUig ocBOEHUS AMCLMIIIMHBI MHBAIMJIAMHU M JIMIAMHM C OIPAaHUYEHHBIMH BO3MOKHOCTSIMH
3I0pOBbsI IIPEJOCTABJIAIOTCA OCHOBHAs M JONOJHMUTENbHas YydeOHas JuTeparypa B BUJE
ANIEKTPOHHOTO JIOKYMEHTa B (pOHJIe OMOTMOTEKH /WM B 3JCKTPOHHO-OMOIMOTEUHBIX CUCTEMax. A
TaKXKe MPEeJOCTaBIAI0TCA OECIUIaTHO clielualibHble YU4eOHUKU U ydeOHble 1MOCcoOMs, MHas ydeOHas
JUTEepaTypa U CleUalIbHbIE TEXHUUYECKHE CPEJICTBA O0YyUEHUS KOJIJIEKTUBHOIO U MHAMBHUYaJIbHOTO
10JIb30BaHUS

MeTtoauyeckue ykazaHusi 1151 00y4ar0IUXCs 110 OCBOCHUIO M CIUIIIHHBI

B ocBoeHMM IUCLMIUIMHBI MHBAIMAAMU U JIMIAMH C OTPaHUYEHHBIMH BO3MOXKHOCTSMH
3I0pOBbsI OOJIBIIIOE 3HAYCHHE HMMEET WHAWBUAyasbHas paborta. [lon wHaMBHIyadbHON paboOTOI
nojpasymeBaercss ABe (OpMbI B3aUMOJCHCTBUSA C IpenojaBaTeleM: WHIMBHUAYyaJbHas YydeOHas
pabota (KOHCYJbTALMHU), T.€. JOMOJHUTEIBHOE Pa3bsiICHEHHE Y4eOHOTO MaTepuana M yriyOJleHHOE
U3yueHHe MaTepuala ¢ TEMU 00yJaroIMMHKCs, KOTOPbIE B 3TOM 3aWHTEPECOBaHbl, 1 MHIUBHUyaIbHAs
BOCTIUTaTeNbHasE pabora. MHIuUBUAyambHBIE KOHCYJIBTAIMM IO MPEIMETY SBISIOTCS Ba)KHBIM
(bakTOpoM, CIIOCOOCTBYIOIIMM HMHIMBHAyaIU3alMU OOY4YEHHUS M YCTAHOBJIEHHIO BOCIHUTATEIbHOIO
KOHTaKTa MEXJy IpernojaBaresieM U OOyJarollMMCS HWHBAIUAOM WM  OOyYaromuMCsl C
OrpaHUYEHHBIMU BO3MOXKHOCTSMU 37J0POBBSI.

Onucanue MaTepHMaJIbHO-TeXHHYeCKOW 0a3bl, He00XOAMMOH UIA OCYyLIeCTBJICHUSI
00pa30BaTeIbHOIO MpoLecca Mo JMCHUIIMHE
OcBoeHME AMCLUMILIMHBI MHBAIMJIAMU M JIMIAMU C OTPAaHUYEHHBIMM BO3MOXKHOCTSIMHU 30POBbS
OCYILECTBIISETCS C UCIOJIb30BAaHUEM CPEJCTB 00yUEHUS OOIEro U CelUaIbHOr0 Ha3HAYCHUS:

— JIEKLIMOHHAsl ayAUTOpUs — MYJIbTUMEIUNHOE OOOpynOBaHME, MOOWJIBHBIM panuokiacc (ais
CTYZICHTOB C HapyIIEHUSIMM CIyXa); MCTOYHMKM IUTAHUSA JUI1 WHAMBUIYAIBbHBIX TEXHHUYECKUX
CPEICTB;

- yueOHasi ayAMTOpUs JUIsl MPAKTUYECKUX 3aHATUH (CEMHHAPOB) MYJIbTUMEIUNHHOE 000pYAOBaHHE,
MOOUJIBHBIN pasnoKiace (A1 CTYJEHTOB ¢ HApYIICHUAMHU CIyXa);

- y4yeOHas ayauTOpHsl M CaMOCTOATENbHON paboThl — CTaHJapTHbIE padouue MecTa C
MIEPCOHANBHBIMU KOMITBIOTEpAMH; pabodyee MECTO C NEPCOHAIBHBIM KOMIIBIOTEPOM, C IPOrpaMMoOii
HKPAHHOTO JIOCTYIIa, IPOrPaMMOM 3KpaHHOTO yBEJTUYEHUS U OpaiIeBCKUM JUCIUIEEM /IS CTY/AEHTOB
C HapYyILLIEHUEM 3PEHHUS.

B kaxnoi aynuropuu, rae oOy4aroTCs WHBAIMIB U JIMIA C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3/10pOBbS, TOJKHO OBITH MPEAYCMOTPEHO COOTBETCTBYIOIIEE KOJUYECTBO MECT JJIsl 00yJaroIMXcs C
y4E€TOM OTPAaHUYECHUN UX 340POBbA.

B y4deOHbIe ayauTOpUU NOKEH OBITh OECTIPENSITCTBEHHBIN JOCTYI JIJIsi 00y4YaloImuXcs HHBATUIOB U
00yJaroImuxcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSI.

10. OCOBEHHOCTH OPTAHU3ALIMU OBPA3ZOBATEJIBHOI'O ITPOLHECCA C
NPUMEHEHUWEM SJIEKTPOHHOI'O OBYYEHUA U  JUCTAHIUOHHBIX
OBPA3OBATEJIbHBIX TEXHOJIOT M

B cootBerctBun c¢ IlonmokeHneM o moOpsAKe NPUMEHEHUS 3JIEKTPOHHOrO OOydeHUs U
JMCTAHIIMOHHBIX 00pa3oBaTeNbHbIX TeXHONOruil B IIaTHropckomM Meauko-(papmaneBTHIeCKOM
UHCTUTYTE — ¢uinane ¢deaepaibHOro TOCYJapCTBEHHOTO OIOKETHOro 00pa3oBaTeNbHOrO
yupexaeHus  Bbicmiero  oOpasoBaHusi  «BoarorpaJickuii  rocyJapCTBEHHBIH — MEAMIIMHCKHIMA
yHUBepcuTeT» MuHHCTEpCTBA 31paBooxpaHeHus Pocculickoit denepanniv, yTBEpKICHHOM Y YeHBIM
coBetoM 30.08.2019 yueOHBIN mpolecc MO HACTOSIIEH MpPOrpaMMe MOXKET OCYLIECTBISTHCS C
MPUMEHEHUEM JIMCTAHIIMOHHBIX o0Opa3oBaTenbHBIX TexHoJorud (JAOT) w/mim 37aeKTpOHHOTO
o0y4eHHs B TMOpSAJKE, YCTaHOBJIEHHOM (efepaJbHbIMU OpraHaMHM HCHOJHHUTENbHOM BIIACTH,
pacnopsautensHeiMu aktamMu @I'BOY Boarl'MVY Munsapasa Poccun, [IMOU — ¢pununana PI'bOY
BO BoarI'MYVY Munsnpasa Poccun.

10.1. Peanum3auusi OCHOBHBIX BHJI0B Y4Ye0HOIl [eATEJbHOCTH ¢ TPHUMeHeHHeM
3JIEKTPOHHOT0 o0yuenusi, JOT.

C npumenenuneM 3JeKTpoHHOTo 00ydeHust wik JJOT MoryT mpoBOAUTHCS CIICIYIONTUE BUIBI
3aHSTHH:



Jlekuust MoxeT OBITh MpPEACTaBICHAa B BUAEC TEKCTOBOIO JOKYMEHTA, IpE3CHTAINH,
BUJICO-JICKIIUU B ACHHXPOHHOM DPEKHMME WJIM MOCPEICTBOM TEXHOJIOTUH BeOMHApa — B CHHXPOHHOM
pexume. [IpenogaBaTesb MOXET HCIOIB30BATh TEXHOIOTHIO Web-KoHpepeHny, BeOnHapa B ciiydae
HaJIM4YUs TEXHUYECKOM BO3MOMKHOCTH, COIVIACHO YTBEP>KIEHHOTO TEMaTHYECKOro IJIaHa 3aHSATHM
JEKIIMOHHOTO THIIA.

CeMuHapcKue 3aHATHUS MOTYT peaiu30BbIBAaTHCS B (POpME AMCTAHIIMOHHOIO BBITOJHEHUS
3aJJaHU TIPEToIaBaTeNsl, CAMOCTOSITEIbHON paboTHI. 3a/1aHus HA CAMOCTOATEIbHYIO padOTy JOKHBI
OpPUEHTHPOBATh OOYUaIOIIErocsi MPEeUMYIIECTBEHHO Ha paboTy € AJNEKTPOHHBIMU pecypcamu. [ls
KOMMYHHUKAIIUH BO BpPEMs CEMHHAPCKUX 3aHATHUH MOTYT OBITh MCIOJB30BAHBI JIIOOBIE TOCTYITHBIE
TEXHOJIOTUU B CHHXPOHHOM U aCHHXPOHHOM PEXHME, YOOHBIE MTPENoJaBaTeio U 00yJaromemMycs, B
TOM YHCJIE YaThl B MECCEHIKEPAX.

[IpakTueckoe 3aHATHE, BO BpPEMsl KOTOPOro (OPMHUPYIOTCS YMEHHUS U HaBBIKU HX
MPAKTUYECKOTO MPUMEHEHHUSI IIyTeM WHIMBHYaIbHOTO BBITOJHEHHS 33JaHUN, CPOPMYINPOBAHHBIX
MpernojaBaTesieM, BBIIOJHSIOTCS TUCTAHIIMOHHO, PE3YyJIbTaThl MPEICTABIAIOTCS MPENOJaBATENIO
MOCPENICTBOM TEJIEKOMMYHUKAIIMOHHBIX TeXHOJOrui. [1o Kakqol Teme MpaKTUYeCKOTO 3aHSATHS
OOy4aroluics TOJDKEH MOJY4YUTh 3a/IaHus, COOTBETCTBYIOIIEE LIESAM U 3a/1adyaM 3aHSITHS, BOIIPOCHI
111 00CYKeHHs. BrInomHeHne 3a1aHus JOIDKHO 00ecriednBaTh (OPMHUPOBAHUS YAaCTH KOMITETCHIINH,
npenycmorpennoi PIIJI w memsmu 3ansatusi. Pexomenmyercs paspa0aThiBaTh 3agaHUs, II0
BO3MO>XHOCTH, IEPCOHAIM3UPOBAHO JJIsl K&K0r0 oOyyarolerocs. 3ajlannue Ha MPaKTUYECKOE 3aHATHE
JOJKHO OBITH COU3MEPUMO C IPOAOIKUTEIBLHOCTHIO 3aHITHS 10 PACITUCAHHUIO.

JlaGoparopHoe 3aHsATHE, NpPEIyCMaTpPUBAIOLIEE JIMYHOE IPOBEJIEHUE OOYyUYaIOLIUMUCS
HATypaJIbHBIX WM UMUTAIIMOHHBIX SKCIIEPUMEHTOB, WIH UCCIEAOBAHHM, OBIaICHUS IPAKTUYECKUMU
HaBbIKaMU paboThl ¢ Jab0OPATOPHBIM 00OpYyIOBaHUEM, MPUOOPAMM, U3MEPUTEIBLHON armaparypoi,
BBIYHCIUTENHHOM TEXHUKOH, TEXHOJOTUYECKUMH, aHATUTUYECKIMU WIH UHBIMH
HKCHEPUMEHTATBHBIMA METOJAMKAMHU, BBIMOJMHIECTCS TPU TOMOIIM JOCTYHHBIX CPEICTB WM
MMUTALMOHHBIX TpeHaxepoB. Ha kadenpe nmpopaboTaHbl BOZMOKHOCTH MIPOBEAECHUS J1a00paTOPHOTO
3aHSATHUS B TUCTAHIIMOHHON Gopme.

CamocrosTenbHas paboTa ¢ HCHOIb30BAHUEM JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH
MOJKET TIPeIyCMaTpPHBATh: PEIICHHE CHUTYallMOHHBIX 3ajad, YTEHUE JIEKIWW, TMPE3eHTAllud U T.JI.)
IIPOCMOTP BHU1€0-JIEKIIMHA, COCTAaBJIEHHUE IIJIaHa TeKCTa, Tpaguueckoe n300pakeHne CTPYKTYphbl TEKCTa,
KOHCIIEKTHPOBAaHUE TEKCTa, BBIMHCKH M3 TEKCTa, paboTa C AJIEKTPOHHBIMHU CIIOBapsSMHU, Oazamu
JaHHBIX, TJoccapueM, wiki, CpaBOYHMKaMM; O3HAKOMJIEHHE C HOPMAaTHUBHBIMH JOKYMEHTaMH;
y4eOHO-UCCIIEeI0BATENbCKYIO padoTy, HamMcaHue 0030pa CTaThu, 3cce, pazdop JadOPATOPHBIX WIH
MHCTPYMEHTAJIbHBIX METOJIOB JMArHOCTHKH.

Bce Buapl 3aHATHI peamu3yrOTCS COIVIACHO YTBEP)KIEHHOIO TEMAaTHYECKOIro IUIaHA.
Marepuans! pazmematorca B OMMOC uncTHuTyTAa.

Y4eOHBIE KOHTEHT CHAa0XaeTcsi KOMIUIEKCOM IIOIIArOBBIX WHCTPYKIWH, TO3BOJISTFOIINX
o0yyaromemMycsi IpaBUIbHO BBIIIOJHUTH METOAMYECKHE TPEOOBaHUS.

Mertoandyeckne  MaTepualibl  JIOJDKHBI  OBITh  aJanTHPOBaHBl K  OCYIIECTBICHHUIO
00pa3oBaTEeNBPHOIO MpOIlEccCa C HCMHOJIb30BAHUEM JJIEKTPOHHOTO OOYyYeHUS M JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHIA.

10.2. KoHTpoJib M NOPSAI0K BHINOJHEHUsS] BHEAYAUTOPHOI caMOCTOATEIbHOI padoThI
00y4arouuxcs

KoHTposbHbIE MEPONIPHUATHS MPETyCMaTPUBAIOT TEKYIIUI KOHTPOJIb MO KAKAOMY 3aHATHUIO,
MIPOMEKYTOUHYIO aTTECTAIIUIO B COOTBETCTBHH C paboyeil MporpaMMoii JUCIUTUIAHBL.

OOyuatomuiics 00s3aH BbICIATh BBINOJHEHHOE 33/1aHUE NPENoJaBaTeli0 HauyuHas C JIHSA
MIPOBE/ICHUS 3aHATHS U 3aKaHUMBasi OKOHYAHUEM CIIETYIOMIEro pabouero IHs.

[IpenoaBatens 00s3aH JIOBECTH OLEHKY [0 BBIMOJIHEHHOMY 3aHSATHIO HE IO3/HEe
CJIEIYIOIIEro paboyero JHS MOCHE MOTydeHUs padoThI OT 00YJarOIIErocs.

KoHTpOJb BBHIMONHEHUS] BHEAYAUTOPHOW CAMOCTOSITEILHONW pabOThl OCYIIECTBIISCTCS MyTEM
MIPOBEPKU peaTn3yeMbIX KOMIETEHIIMI COTJIACHO HACTOSILENH MporpaMmbl M C Y4eTOM (OHJIOB
OLIGHOYHBIX CPEJCTB Ul TEKYyLIeW aTTeCTallMy MpU M3yYeHUU JaHHOU AUCHUILUTUHBL. OToOpakeHue



X071a 00pa30BaTEIbHOIO MPOIIEcca OCYLIECTBISETCS B CYIIECTBYIONIEH (opMe — IMyTeM OTpakeHUs
y4eOHOW aKTHBHOCTH 00y4aromuxcs B KadeapabHOM XypHaje (Ha OyMa)KHOM HOCHUTEIIE).

10.3. PerjiamMeHT oOpraHu3allid M TPOBeJeHUs] TNPOMEKYTOYHOl aTTecTAlUH C
npumenenuem 20 u 10T

[Tpu opranu3anyu U NPOBEACHUH MTPOMEKYTOUHOM aTTECTALUHU C TPUMEHEHHEM JIEKTPOHHOTO
oOyueHus1, IMCTaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHUN Kadepa:

- COBMECTHO C OTHENOM HH(MOPMAIIMOHHBIX TEXHOJIOTUH CO3[AeT YCIIOBHS IS
¢byaxkunonupoBanus DOWOC, obecnedywBaromeid IMOJHOICHHOE MPOBEACHUE IPOMEKYTOUHOU
aTTeCTalllU B TIOJTHOM 00beMe HEe3aBUCUMO OT MeCTa HaXOXKACHUS 00yJarOIUXCs;

- oOecrnieunBaeT UICHTU(DUKALNIO JIMYHOCTH O0YYaIOIIErocs U KOHTPOJb COOIIOCHUS
YCIOBUH TIPOBENEHHS HK3aMEHAIIMOHHBIX W/WIM 3aUeTHBIX NPOLEAYp, B paMKax KOTOPBIX
OCYILIECTBIISICTCS OLIEHKA PE3yJIbTaTOB O0yUYEHHUSI.

DK3aMEHAIlMOHHBIC W/WIIM 3a4eTHbIE TNPOLEAYPHl B ACHHXPOHHOM DEXHME - C Y4YETOM
ayTeHTH(UKaLUU 00ydJarolerocs 4yepe3 cucreMy ynpasiieHus ooydenuem (LMS).

[TpoBeneHue MPOMEKYTOUYHOW aTTECTAIMH 0 AUCHUILUIMHE periaMeHTupyercs 1.6 paboueit
MPOrpaMMBbl TUCIUIUIMHBI, BKIItoYas (opMUpyeMblii (OHI OIEHOYHBIX CPEICTB AJIsi IPOBEICHHS
MIPOMEKYTOUHOM aTTecTanuu. [1opsIoK MpoBeACHUS POMEKYTOYHOH aTTECTAIIUHN OCYILIECTBIISICTCS B
dhopwme:

- KomnbroTepHOro TeCTUpOBaHUS WA COOECEIOBAHUSI.
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