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[IporpamMma cocrtaBneHa ¢ yderom denepanbHOro rocydapCcTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa BBICIIETO oOOpa3oBaHWsl 1O HampasieHuto moArotoBku 06.04.01 buomnorus,
YTBEPKACHHOTO MpUKa3oM MuHHcTepcTBa oOpa3oBaHus W Hayku Poccuiickoit @enepanuu ot 23
ceHTs10ps 2015 r. Ne 1052.

[IporpamMma y4ueOHO# AucuMILTUHBI «MexaHU3Mbl OHTOTEHEe3a» cocTaBieHa Ha ocHoBe ['OC
BIIO no nanpasnenuto noarorosku 06.04.01 buosnorus, yreepk1eHHOro nprukazoM MuHucTepcTBa
obOpazoBanuss u Hayku JIHP ot «28» centsops 2016 . Ne 1002, 3aperucTpupoBaHHOTO B
Munucreperse toctunuud JTHP ot 20 oktsa6ps 2016 T. Ne 1652; «[lomoxkeHust 00 opraHu3anuu
yueOHOro mporecca B 00pa30BaTeIbHBIX OpPraHU3alUSAX BBICIIETO MPOPECCHOHATHHOTO
obpazoBanus Jloneukoir Hapomnoit PecrmyOnuku», yTBEp:KIEHHOTO NpHKa3oM MUHHCTEPCTBA
oOpazoBanus u Hayku JJHP 07 aBrycra 2015 r. Ne 380 (c u3meHeHusiMu U onoiaHeHus MU oT 30
okTsi0pst 2015 r. Ne 750), ydeOHOro ImiaHa mo HampapieHuio moarotoBku 06.04.01 buomorus,
yrBepxkaeHHOro YueHoiM CoBerom YnuBepcutera oT 02.04.2019 r., mporokon Ne 3 v OCHOBHOI
00pa30BaTebHON MPOTrpaMMEbI, YTBEPKISHHOM mprkazoMm pekropa (Ne 102/05 ot 31.05 2019 1.).

PazpaboTunk: J AP
o o (/{ : f-f/
CTapuINil mpenoiaBaTenb Kageapsl GU3NOTOTHU PACTEHHIMA 4 L4 O.B. ®pyH3e

[IporpamMma yueOHON AMCHMILTUHBI YTBEPKICHA HA 3aCEIaHUU
Kadeapsl GU3UOJIOTUH PACTEHUN

ITporokoa Ne 12 ot «02» mas 2019 r.

W. o. 3aB. xadenpoit puznoiaoruu pacTeHuit A Z / C.1. emuenko

[IporpaMMa yueOHOW JUCHMIUIMHBI 0J00peHa  y4eOHO-METOJUYECKOM KOMHUCCHEH
O6uosornyeckoro gaxyiabTeTa

IIporokoa Ne 9 ot «24» masg 2019 r.

[Ipencenarens yueOHO-METOANYECKOM
KOMHUCCHH (paKyabTeTa 1% E.B. IIpokonenko




1. OO0aacTh NpUMEHEHHS U MeCTO JUCIHHUIIMHBI B y4eOHOM mpouecce:

buonorus pa3Butus — CTpeMHUTEIHHO IpOrpeccUpylomias Ouosornyeckas AUCHUUIUIMHA,
NpEACTABISIIONIAsT HAyKy O CTaHOBJICHMM OpraHu3Ma B XOJI¢ OHTOreHesa. J(MHaMUYHO
pa3BUBasCh, OHA MPHUOTMKACTCA K IMOHUMAHHUIO MOJIEKYJIIPHO-KJIETOYHBIX MEXaHU3MOB
BO3HUKHOBEHUS JKUBBIX OPTaHU3MOB, JACT OCHOBY JUISl MHTETPAIIMH MOJIEKYISIPHOU OHUOJIOTHH,
buznonoruu, OHOXMUMHHM, HMMYHOJOTHHM, a TaKXe DBOJIOMUOHHBIX U HKOJIOTHMYECKUX
UCCIIE0BAHUMN.

Kypc «MexaHu3Mbl OHTOre€He3a» SBJISIETCA NTUCIUILIMHONW BapuaTUBHOM vacTu biioka 1
«ucuumiunasl (Moaynu)» 1o HampasieHuto noarotoBku 06.04.01 buonorust (mMarucrepckas
nporpamma: buosnorust). Jucnumimuna peanmusyercs Ha OwosornueckoM (akynprere JJoHHY
Kadeapoii GU3NOIOTUN pacTeHU.

OcHoBbIBaeTcsl Ha 6a3e AUCUUIUIMH: buonorus pasmMHokeHus: U pa3ButHs, Ousznonaorus
YeJIoBeKa U KUBOTHBIX, ['eHeTHKa. SBNsieTcs OCHOBOM JUIsl U3YUYEHUS CICAYIOIIUX TUCIUTLINH:
Hayuno-uccnenoBatenbckas pabota, VYueOHas mnpakThka (MO TOJMYYEHHUIO TEPBHUYHBIX
po(hecCHOHALHBIX YMEHUN U HABBIKOB).

2. CTpyKTypa IMCUMILINHBI

Xapaxmepucmuka yuedHoil Oucyuniunbl

Hanpasienue moaroToBku 06.04.01 buomorus
Marucrepckas nporpamMmma buonorus
[Iporpamma nmoaroToBKu aKaJieMUuyecKasi MarucTparypa
KBanudukamnus MarucTp
KonnyecTBo conepxarenbHbIX )

MOAyJeil

JucuuruimHa 6a30BOH / BAPHATHBHOM

o JUCHUITIIIMHA BapHaTHBHOﬁ qaCTu
4aCTu O6paBOBaTCJ'IbHOI/I IIpOrpaMmabl

@DOpMBI KOHTPOJIS 1 MOAYyIbHBINA KOHTPOJIb, |1 SK3aMeH
TMoxasaren ouHas hopma 3aouHas Gpopma
oOyueHus o0y4deHus
KonnyecTBo 3aueTHBIX €AMHUIL ) )
(KpeIuTOB)
I'ox noaroToBku 1 1
CemecTtp 2 2
KonnyectBo yacoB 72 72
- JIeKIIMOHHBIX
- IPAKTUYECKUX, CECMUHAPCKUX 14 4
- 1a00paTOPHBIX 14 2
- CaMOCTOSITEIILHOM paboThHI 44 66
B T.4. UHAMBHUIYaJIbHOE 33/1aHHE
HenenpHoE KOJIMYECTBO 4aCOB, 5
B T.4. AyJJUTOPHBIX 2

3. OnucaHue JMCHMIJIMHBI
Henu u 3a0auu oucyuniunol
Henvo uzyuenus Oucyunaunvt «NVexaHU3MbI OHTOTE€HE3a»  AGAACMCA —

dbopMUpOBaHHE Y CTYACHTOB IEIOCTHON CHUCTEMBl 3HAHUM O MeXaHH3MaX WHAMBHUIYaJIbHOTO
pa3BUTHSL.




OcHoGHbIMU 3a0auamu U3yueHUus OUCHUUNJIUHBL AGIAIOMCA. W3YUCHHE MEXaHU3MOB
Mopdorenesa, AeNeHUs, MUTPALUU KJIETOK, COPTUPOBKH, aronTo3a, AMGpQPepeHInpoBKH KIETOK,
SMOPHOHATBHON MHAYKIMM W TEHETHMYECKOTO0 KOHTPOJII WHIUBUIYAJTbHOTO Pa3BUTHS;
BBISICHEHHE KPUTUYECKUX TIIEpUOJIOB B OHTOrEHE3€ YeNOBEeKa, IOCIEACTBUIM HapylIeHU
MEXaHU3MOB OHTOT€HE3a.

TpeGoBaHus K pe3yabTATaM OCBOCHUS IMCUMILINHBL.

[Tpouiecc wW3ydeHHs] TUCHHUIUIMHBI «DUTOMATONOTH) HAMpaBieH Ha (GopMUpOBaHUE
3JIEMEHTOB cleayromux komneteHuud B cooTBeTcTBUM ¢ PI'OC BO P® mno HampasieHuro
noarotoBku  06.04.01 buonorus W OCHOBHOH 00pa3oBaTeIbHON MPOTPAMMBI  BBICIIETO
oOpa3zoBanus HampasieHus mnoaroroBku 06.04.01 buonorus (marucrepckas Iporpamma:
OHOIOTHS):

a) oowexyromypuoix (OK): criocoOHOCTB K aOCTpaKTHOMY MBIIUICHUIO,
KPUTHYECKOMY aHAINU3Yy unpopmanuu  (OK-1); roToBHOCTH K CaMOPAa3BUTHIO,
camopealn3alyy, UCIOJIb30BaHUIO TBopUeckoro noteHmnuana (OK-3);

0) obwenpogeccuonanvnvix (OIIK): TOTOBHOCTh UCIONIB30BaTh (DyHIaMEHTAIBHBIC
Ouojoruyeckre MpeAcTaBleHUuss B  cdepe NpoPecCUOHANIBHON  ACSATENbHOCTH IS
IIOCTaHOBKU M penieHust HoBbIX 3a1a4 (OIIK-3); ciocoOHOCTh caMOCTOATENBHO aHATU3UPOBATh
UMEIONTYIoCcsT HH(POpPMAIUIO, BBIBIATh (yHIAMEHTalbHbIE NPOOJIEMBbI, CTAaBUTh 3ajladyy U
BBITIOJIHSITH  TIOJIEBBIE, J1TAOOpATOpPHBIE OMOJIOTUYECKHE u MEINKO-ONOIOTHYECKUE
HCCJICIOBAHMSI C HCIOJIb30BAaHMEM COBPEMEHHOI ammapaTypbl U BBIUMCIUTENBHBIX CPEJCTB,
HECTH OTBETCTBEHHOCTH 3a KaY€CTBO padOT U HAYyUHYIO 1I0CTOBEpHOCTH pe3yapTaToB (OITK-4);

8) npogheccuonanvuwvix (I1K):

HAYYHO-UCCNIe008aMENbCKAA 0€AMENbHOCMb: CTIOCOOHOCTh TBOPYECKH HCIIOJIb30BAThH
B HAyYHOM M MPOU3BOJCTBEHHO-TEXHOJOTUYECKOU NEATEIHbHOCTH 3HAHUS (PYHIAMEHTAIbHBIX
Y TIPUKIIATHBIX Pa3/IeNIOB AUCIHILIUH (MOJYyJIeH), ONPEIeISIFOIINX HAPABICHHOCTD (TIPOQHIIb)
nporpammel Maructparypsl (IIK-1); crmocoGHOcTh ocBauBaThb HOBBIE TEOpUH, MOJEIH,
METO/bl MCCJICIOBAHUS, HABBIKA Pa3pabOTKH HOBBIX METOAMYECKUX IOAXOJOB C Yy4YE€TOM
neneit m 3amad ucciaenoanus (I1K-4).

B pe3yabTare 0cBOEHUSI TUCHMIINHBI 00yYAIOIIMIACH TOJIZKEeH:

3Hamp: TPEIMET, METOJIBI U 3aJ]aud Kypca, dTalbl OHTOIeHe3a; OCHOBBI MOp(doreHesa;
WHTEHCUBHOCTh Pa3BUTHA BO BPEMEHM M B pPa3HBIX MECTaX; CYTOYHYIO MEPUOJAMYHOCTH
Pa3BUTHUS; KIOHAIBHBIN XapakTep pa3AeleHus; TOPMOHAIBHYIO U OMOXUMHUYECKYIO PEryJIsSIUIo
pa3BUTHSA;, TEHETUYECKHM, TKAHEBOW M OHTOTCHETHUYECKHUN KOHTPOJIb pa3/ICNICHUS; THUIIBI
MUTpALMK; HApyIIEHWE MHUTPALUU; T€TePOTOINHU; TUCTAHTHBIE U KOHTAKTHBIE B3aUMOJECUCTBUS
KJIETOK, POJb aMeOOWJHBIX [BIDKEHHM M KIETOYHBIX MeMOpaH B MUTpALMIX KIETOK;
TeHETUYECKUNA KOHTPOJb M BIHMSHHUE YCIOBHMI BHEIIHEH Cpelbl; MEXaHU3Mbl 00pazoBaHUs
MEPBUYHBIX 3apOBIIIEBHIX IUIACTOB; BHIOOPOUYHYIO aATre€3Ui0; MHOTOYPOBHEBYIO PETYJISAIIMIO
(reHeTHUYECKAs, MEXKKJIETOUYHAsI, OHTOT€HETHYeCKas); BHIOOPOUHYIO THOENb KIETOK; amonTo3 U
HEKpO3  KJIETOK;  MHOTOYPOBHEBYIO  perymsinui0  (TeHEeTHYeCKas,  MEXKKJIeTOYHasl,
OHTOTeHeTHnYeckas); nuddepeHupoBKH Me3oaepmbl; rumotesy B. Belicmana; rumotesy T.
Moprana; mexanu3mbl nutoauddepeHtupoBky; onbIThl . [lInemana; roMOHOMHYIO HHIYKIIHIO;
TETEPOHOMHYIO ~ MHAYKIHIO; KOMIIETEHIIMH HOMOpPHUOHAIBHOTO MaTepuana; IEepBUYHYIO,
BTOPUYHYIO, TPETUYHYIO MHAYKIIMH; 3aKOHOMEPHOCTH MHAYKIIMH; OTHOCHUTEIBHYIO U TIPIMYIO
MJICHOTPOMHUIO; YYBCTBUTEIHHOCTh 3apPOJIBIIIA K BO3ACHCTBHIO MOBPEXKIAIONINX (DAaKTOPOB;

ymemp: B YCIOBUSX TIPOM3BOJCTBEHHOM JACSITEIPHOCTH Ha OCHOBE HAOIIOCHUMA
rabuTyaqbHUX TPU3HAKOB OpraHM3Ma HCIONBb3Yysd TEPUOAM3AIUI0 CTaauil  OHTOreHe3a
OTIPENIEISATh CTAaUI0 OHTOTEHE3a KOHKPETHBIX OPTraHM3MOB; Ha TMPAKTHYECKUX 3aHATHIX
OMKCHIBATh W aHAJIM3UPOBATh SMOPHUONIOTMYECKHE M MakKpompemnapaTrsl, MUKpodoTorpadumu,
BUJ1I€O(UITEMBI; Ha MPaKTUYECKUX 3aHITHAIX OTIPEIETISTH, XapaKTepu30BaTh,
MPOWITIOCTPUPOBATh  CXEMAaTHYHBIMH  PUCYHKaMH  MEXaHWU3Mbl JICTICHWUS KJIETOK; Ha
MPaKTUYECKUX 3aHATUSAX OMNPENEATh, XapaKTEepPU30BaTh, MPOUUIIOCTPUPOBATh CXEMATHUYHBIMU




PHUCYHKaMH MEXaHU3Mbl COPTUPOBKM KIETOK; Ha IPAKTUYECKUX 3aHATHAX OIPEIENTh,
XapaKTepu30BaTh, IPOWLIIOCTPUPOBATh CXEMAaTUYHBIMU PHUCYHKaMHU MEXaHU3MBbI arolTo3a
KJIETOK; Ha IIPAKTUYECKHUX 3aHATHAX OIPEIENATh, XapaKTepU30BaTh, IIPOUILIIOCTPUPOBATH
CXEMaTHYHBIMH PUCYHKAMU MEXaHU3Mbl JIU(PPEPESHIUPOBKH KIETOK, Ha MNPAKTUYECKUX
3aHATHUAX OIPENENATh, XapaKTepU30BaTh, INPOWIUIIOCTPUPOBATH CXEMATUYHBIMU PHUCYHKaMHU
MEXaHU3Mbl AMOPHOHANBPHOW HMHIYKIMH; HAa MNPAKTUYECKUX  3aHATUAX  ONPEACTSTH,
XapaKTepU30BaTh, IPOMILIIOCTPUPOBATh CXEMAaTUYHBIMU PUCYHKAMU MEXAHU3MBbl T€HETHYECKOIO
KOHTPOJISI MHAMBHyaIbHOTO PA3BUTHS; HA NPAKTUUYECKUX 3aHATUSX BBIABISATH OCOOCHHOCTHU
pasBUTHs M SMOPHUOHAIBHOM OpraHM3allMM TJIABHBIX CHCTEM OpraHu3Ma; IO pe3yJbTaTaM
BU3YAJIbHBIX HAOIIONEHHUH, N300paKEHUSM MM ONMCAHMSM, UCIOJIb3Ys JaHHbIE O (U3HUOIIOTO-
aHaTOMMYECKHE OCOOEHHOCTH OPraHU3MOB pa3IMUYHBIX KJIACCOB XOPIOBBIX ONPENENATh THII
MOCTAMOPHUOHAIBHOTO Pa3BUTHSI KOHKPETHOT'O MI03BOHOYHOT'O )KUBOTHOT0;

énadems:  METONOJIOTHMEH  OMOJIOTMYECKOHM  HAyKH; METOAMYECKUMH  OCHOBAMHU
(dbopMHpOBaHUS HAyYHOTO MHPOBO33PEHHUS; HABBIKAMU HCIIOJIB30BAHUA HAYyYHOTO SI3BIKA,
HaY4YHOH TEpMUHOJIOIMH; IPAKTUYECKMMHU HaBbIKaMH pabOThI € JIAOOPATOPHBIM 000PYI0BaHUEM
JUIS TIPOBEICHUS AKCIEPUMEHTAIBHBIX HAYYHO-HCCIIEOBATEIBCKUX PAa0dOT ¢ OMOJIOTHYECKUMHU
00BEKTaMHU; HaBbIKAMU KPUTHYECKOTO aHAJIN3a U OLCHKU COBPEMEHHbBIX HAYYHbIX JOCTHKEHUH U
Pe3yabTaTOB AEATEIBHOCTH IO PELICHUIO HCCIEAOBATEIIBCKUX M NMPAKTHYECKHMX 3a7a4, B TOM
YUCIIe B MEKUCIUIUIMHAPHBIX 00JIACTSIX.

4. Copep:kanue TUCHUIIMHBI U GOPMBI OPraHu3anum y4e0HOro nmpouecca

MopsiakoBbIi

Kparkoe conepxanne TeMbl
HOMEP U TeMa

CoaepxarebHbIH MOYJIb 1
Tema 1 [Ipenmer, metonbl U 3aAauu Kypca. DTanbl OHTOreHe3a. OCHOBBI

Ipeamer, MeTombl | MOpGoreHesa.
3a/1a4M Kypca

Tema 2 VHTEeHCHBHOCTh JEIIEHH BO BpPEMEHM M B PA3HBIX MECTax.
Mexanusmsl feneHnst | CyroyHasi TMEPUOAMYHUCTL JelieHnil. KIIOHaNbHBIM — XapakTep
KJIETOK nenenuii. 'opMoHanbHas U OMOXUMUYECKAs PETYIUIUS JCICHUM.

['eHeTnuecknii, TKAHEBOM U OHTOT€HETUYECKUI KOHTPOJIb JICJICHUS.

Tema 3 Tuner  murpanuu. Hapymenwe  murpanmu.  I'ereporonuu.
MexaHu3mbl JlucTaHTHBIE W KOHTAKTHBIE B3aUMOACHUCTBHUS KJIETOK. Poib
MuUTpaliud u aMeOOMTHUX JIBIDKCHHM W KJIETOYHBIX MEMOpaH B MHTpaIUiX
COPTHPOBKH KICTOK |y yerok. [eHeTHueCKHit KOHTPOJIb U BIIMSIHUE YCIIOBUM BHEILIHEU

Cpeabl.
MexaHnu3mbl 00pa30BaHUS TEPBUYHBIX 3apOJBIIIEBHIX ILIACTOB.
Bri6opounas peryisuus. MHoroypoBHeBas perysnus
(reHeTHUECKasl, MEXKKJICTOUHAS, OHTOTCHETHYCCKAS).

Tema 4 Beibopounast rubenb KIeTOK. ANONTO3 U HEKPO3 KIETOK.

MexaHu3MbI anonTo3a MHOrOypoBHEBass  peryisius (reHeTHYecKas, MEXKICTOYHas,
OHTOTEHETHUYECKas ) aronTo3a.
Coaep:xareJibHbIH MO1YJIb 2

Tema 5 HMuddepennmponka me3oaepMeal. ['unoresa B. Beiicmana.
Hudpdepenuuposka | ['mnoresa T. Moprana. MexaHU3MBbI ITUTOTU(PEPSHIIUPOBKH.
KJIETOK Huddepennmanbhast sxcnpeccus reHoB. OnbITel ['epona. Jrambl

€KCIIEpEeCUU I'€HOB B IIPU3HAK.

Tema 6 Onpritel I'. IlIlnemana. 'omoHoMHas uHAYKIUS. ['eTepoHOMHAs
MexaHu3msl uHAyKIusa. KomnereHmy sMOpHOHANBHOTO MaTepraia.

IMOpPUOHAILHON [lepBuuHas, BTopuyHasi, TpETUYHAS MHIYKIUU. 3aKOHOMEPHOCTHU




WHIYKITUN WHTYKIIAH.
Tema 7 OTtHocuTenbHas U npsmast mieHoTponus. JAu3pynTUBHbIE U
I'eneTnueckuit TOMEO3UCHBIC U3MEHEHUs (PeHOoTHIa Mpu MyTanusaxX. ['eHsI ¢
KOHTPOJIb MaTepUHCKUM 3P PekToM. MyTaluu reHOB ¢ MaTePUHCKUM
WHJIABUAYAITBHOTO s dexrom. Myranuu puOOCOMHBIX T€HOB.
pa3BUTHS
TemaTuuecKuid nJIaH
KoanuyecTBo 4acoB
Ounas ¢popma 00yueHus 3aounas popma o0yueHus
B T.4. B.T.4.
HasBanus ol ol=x 8 o | o |z s
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&l 9| =2 = 81 Q|2 = =
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= o = = 5] ~
CoaepixarejbHbIi MOaYIb 1
Tema 1. [Ipeamer,
METO/bI U 33/1a4u Kypca. 8 2 2 4 8 2 6
OcHoBBI MOpdoreHesa.
Tema 2. MexaHH3MBI
10 2 2 6 10 2 8
JIeJICHUS KJICTOK
Tema 3. MexaHu3Mbl
MuUrpauuu 1 copruposku | 10 2 2 6 10 2] 8
KJIETOK
Tema 4. MexaHu3MBbl
10 2 2 6 10 10
aronTo3a
Hmozo no CM 1 38 8 8 | 22 38 4 2| 32
Coaepxare/bHbIH MOAYJIb 2
Tema 5.
HuddepenunpoBka 10 2 2 6 10 10
KJIETOK
Tema 6. MexaHu3Mbl
SMOPHOHAIBHON 12 2 2 8 12 12
WHTYKITAH
Tema 7. I'eneTnueckuit
KOHTPOJIb
P 12 2| 2|8 12 12
WHIUBUAYAIBHOTO
pa3BUTHS
Hmozo no CM 2 34 6 6 | 22 34 34
Bcezo uacos 72 14 | 14 | 44 72 4 2| 66

5. Meroguyeckue PpeKOMEHJAUMHU [JIA TPOBEACHUSA JEKIHUOHHBIX,
NPAKTUYECKHUX U JIA00PATOPHBIX 3AHATHH.

Jlexuuu HE IPeyCMOTPEHBI YYEOHBIM TIAHOM.



TEMBI NIPAKTUYECKHX 3AHATHI

Konuuecmeo | Konuuecmeo
No Haszearnue memui uacoe uacoe
i/ (ounasn) (3aounas)
I
1. [Ipenmer, meTonbl U 3aaa4u Kypca. OCHOBBI 2 2
MopdoreHesa.
2. MexaHu3MEI IEJIEHUS KIIETOK. 2 2
3. MexaHu3Mbl MUTPALIMM M COPTUPOBKHU KJIETOK. 2
4. MexaHu3MBI aIllonTo3a. 2
5. JnddepeHnmpoBKa KIETOK. 2
6. MexaHu3Mbl SMOPHOHATLHON MHAYKITHH. 2
7. I'eHeTMYECKUI KOHTPOJIb UHIMBUYAJIBHOIO PAa3BUTHS. 2
Bcero yacon 14 4
TEMBI JIABOPATOPHBIX 3AHSITUI
Konuuecmeo | Konuuecmeo

Ne Ha3zeanue memot yacoe yacoe

n/m (ounasn) (3aounasn)
L. MexaHu3Mbl AKPOCOMHOM pPEaKILIHH. 2
2. MexaHnu3Mbl KOPTUKAJIBHON PEaKLIAM. 2
3. MexaHu3Mbl MATPALIUU U COPTUPOBKHU KIIETOK. 2 2
4. MexaHnu3MBbI altonTo3a. 2
5. JnddepeHnmnpoBKa KICTOK. 2
6. MexaHU3MBbI POCTA U PETCHEPALIUH. 2
7. MexaHu3MBbI CTapeHUsL. 2

Bcero yacosn 14 2

6. MeToau4yecKue peKOMEHIALUH 110 OPraHU3alUU CAMOCTOSATEIbHON PadoThI

CTY/IEHTOB
Ne Konuuecmeo | Konuuecmeo
n\n Ha3zeanue memoi 3aoanue uacog uacoe
(ounasn) (3aounasn)
1. |I'maBHble HampaBieHus d3Boitonuu | [Ipopaborarh 2 3
2. OHTOI'EHEe3a OCHOBHYIO U 2 3
3. |KioHanbHBINA XapakTep IeIeHUs JIOTIOJTHUTENb- 2 3
4. |BnusHue BeHIECTB HA MHTEHCUBHOCTB | HYIO JINTEPATYPY; 2 3
5. NeJIeHUI HOJTOTOBUTLCS K 2 3
6. |Murpanus ME3eHXUMHBIX KJIETOK TEKYLIEMY U 2 3
7.  |Murpanus 3NUTeINaIbHbIX KIETOK IIPOMEKYTOYHOM 2 3
8. |Hapymenue Murpanun y KOHTPOJIIO 2 3
Cerperamust KIeTOK - BbIOOpOYHas | 3HAHMIH, K
COpPTUPOBKa 1a00paTOPHBIM
9. |l'enermueckuii, MEXKKICTOUHBI © | paboTam; 2 3
OHTOT'€HETUYECKUI KOHTPOJIb | BBIIIOJIHUTH
pEryJssluy COPTUPOBKH KIIETOK WHIUBUAYalb-
10. |YpoBHu perynsauuu aronTo3a: | Hoe 3a/laHue 2 3
TeHEeTUYECKUHN KOHTpOJIb, | (Hamucarthb




11. | MEXKIETOUYHBIE B3aUMOJICHCTBUS, | pedepaT u 2 3

OpraHU3MEHHBIN YPOBCHD MOATOTOBUTH-CSI
12. |Auddepenuuponka KJICTOK U | K €ro 3aIluTe) 2 3
13. | u3buparenbHasi aKTUBHOCTb T'€HOB. 2 3
14. | T'mnote3a B. Beiicmana. I'unoresa T. 2 3
15. | Moprana. 2 3
16. | duddepennumanpras sxcnpeccus 2 3
17. | reHos. 2 3
18. | Dtanbl ekcrniepecuu TeHOB B MPU3HAK. 2 3

Ponp  kimerouHelx ~— MeMOpaH B

19. | mopdorenese 2 3
20. |Xumuueckas  mOpupoja U poib 2 3
21. | uHayKTOpa 2 3
22. |llepBuuHasi, BTOpPHUYHAs, TPETHUHAsS 2 3

UHIYKIUH

OtHocutenbHast u npsimast

MIeHOTpONHUs

JM3pynTUBHBIC U TOMEO3UCHBIC

M3MEHEeHUs (PeHOTHIIA TPU MYTALIUSIX

MyTanuu reHOB ¢ MAaTCPUHCKHM

s dexrom.

Myrtauun puOOCOMHBIX I'€HOB.

Kputnueckue nepuosl pa3BuTUs

YyeJloBeKa.

MexaHu3Mbl CTapeHusl.

Bcero yacoB
44 66

7. UaauBuayaIbHbIE 32 JaHUA
HAIIHCAHUE PE®DEPATA
Ilenv: cpopmuposanue u pazeumue npopeccUOHANbHBIX HABLIKOS, PA3EUMIUSL
KOMMYHUKAMUEHBIX KOMNEMEHYUU MASUCTPO8
Cmpykmypa pegepama:

Pedepar Brirouaer cienyromuye CTpyKTypHbIE 3JIEMEHTHI:

1. Tumynvnowi aucm. C HETO HAYMHAETCS HYMEPALMs CTPAHULL, HO HOMEP HE CTaBUTC.
Homepa crpanni HauMHAKOT medararb ¢ MEPBOM CTpaHMIBI paszaena «BeeneHue». TUTyIbHBIN
aucT  opopMIIAETCSl  AQHAJIOTMYHO THUTYJIBHOMY JIUCTY KypCOBOM pabOoThI:  yKa3bIBalOT
HAaUMEHOBAHME BBICUIETO yueOHOTro 3aBeleHus; (PpaKyabTeT, Kadeapy, I7ie BhIONHIIAach padboTa;
Ha3BaHUe pPa0OThHl; (aMUIUI0 U HMHUIMAIBl CTYJIEHTa; YYEHYI0 CTENeHb M YY€HOE 3BaHHe,
(daMUINIO U MHUIUAIIBI IPENI0JIaBaTelNsl; TOPOJI U TOJ BBIIIOJHEHUS paOOTHI.

2. Cooepowcanue. B copepkaHuM TpeACTaBIECHbl Ha3BaHUS BCEX pa3/eNoOB U
nozipa3ziesioB padoThl, Ka)X/J0€ M3 KOTOPBIX IedyaTaeTcs ¢ HOBOW CTpPOKH. B KkoHIE cTpoku
CTaBUTCS HOMEp CTpaHMIbl, Ha KOTOpPOM HameudaTaHa JaHHas pyOpuka B Tekcre. Homepa
CTpaHHUI[ TedYaTaloTcs BOJM3M MPABOTO MOJs, BCE HAa OJMHAKOBOM pACCTOSHUU OT Kpas
ctpanuubl. Cieayer oOpaTuTh BHUMAaHKE, YTO HAa3BAHUS Pa3/IelioB U MOPA3/IeNoB B OrJIaBICHUU
JIOJIKHO TOYHO COOTBETCTBOBATH 3ar0JOBKAM TEKCTA.

3. Beeoenue. Bo BBeeHUH OOOCHOBBIBAETCS AKTYaJbHOCTh PAacCMaTpUBaeMOM TEMBI,
IyTH Pa3BUTHUS HAa COBPEMEHHOM I3Tare, UMEIoIIHecs MpoOieMbl U CIOCOObl UX pa3pelieHus.
OO6BEM TaHHOTO pazfierna He JOKEH MPEBBIIATh OJHONW CTPaHUIIBI.

4. Ob630p numepamypwsi. B naHHOM pa3zfesie M3IaraloTcs TEOPETUYECKHUE OCHOBBI O
BbIOpaHHOW Tematuke. M310keHHe MOKHO BecTHCh B (pOopMe TEOpeTHUYECKOro aHalu3a
npopaOOTaHHBIX ~ MCTOYHUKOB  MPUMEHHUTEIbHO K  BBINOJIHIEMOHM  TeMme, JIOTHYHO,
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MOCJICIOBATEIbHO W TPaMOTHO. [IpW HEOOXOIMMOCTH JaHHBIA pa3fesl MOXKET COCTOSTH W3
OTACTBHBIX TOJApa3neioB. M3 comepkaHHs TEOPETHYECKOro 0030pa JOKHO OBITh BHIHO
COCTOSIHUE M3yYCHHOCTH TEMBI B [IEJIOM U OTJCIILHBIX €€ BOIIPOCOB.

5. 3axmouenue. IlpencraBnser coboit Kkpatkoe ob6oo6menue (2-3 ad3ara) NpUBEICHHBIX
JTAHHBIX.

6. bubnuoepaghuueckuii cnucox. OdopmIeTCs B COOTBETCTBHH C CYIIECTBYIOIIUMHU
TpeOOBAHUSAMU.

7. Ilpunoowcenus.

Odopmiienne pedepata TOMKHO COOTBETCTBOBATH MEXKIOCYIAPCTBEHHOMY CTaHAAPTY
I'OCT 7.32-2001, ycranaBmuBaromiemMy  oOme TpeOOBaHUS K CTPYKTYpe H IpaBHUIIaM
oopMIIeHHUS HAYYHBIX U TEXHUYECKHX OTYETOB.

Pedepar momxen compoBokgaThcsi  OMOIMOrpaUuecKUM  CIHUCKOM,  KOTOPBIi
cocraBisitor B coorBerctBu ¢ ['OCT  7.1-2003  «bubmuorpaduueckast  3amuch.
bubmuorpaduueckoe omnucanme. OOmme TpeOOBaHUS H TMpaBHia cocTaBieHUs». OO0beM
pedepata nomkeH coctaBiath 10-15 crpanuir.

Tembl pedeparToB

1. OcoOeHHOCTH OHTOreHEe3a Y MPOKAPUOT, OJHOKJIETOUYHBIX 3YKAPUOT, >KHUBOTHBIX,
pacTeHul, TpuOoB.

2. I'nmaBHbBIE HaNIPaBJICHHUS YBOJIIOIUHN OHTOTE€HE3a

3. LlenocTHOCTH HAa OCHOBE BOSHUKHOBEHHS KOPPESIUN U KOOPAUHAIIUU

4. lerepMuHaIusl KaKk pe3yiabTaT BO3ACHCTBHS IMTOIUIA3MBI SUIA U SIMUTCHETUYCCKUX
dakTopoB (0omiIazMaTUyecKasi cerperanus, Ho3UIHOHHAs HHPOpMAITH)

5. dAnddepennmansHas akTHUBHOCTh TEHOB — OCHOBA KJIETOYHOU TU(G(GEPEHIINPOBKU U
MopdoreHesa)

6. [lpuHOMIT €IWHCTBA TMPOIECCOB AKTHBAIMM W HWHAKTUBAIIUM OKCIPECCHH TEHOB
(reHHBIE CETH, TOMEOOOKCOTCHBI)

7. Kiierounble  B3aUMOJEHCTBUS ~KaK  MEXaHU3M TUCTOreHe3a  (MHIAYKIUA W
KOMIETEHTHOCTD )

8. YHHBEpCATBHOCT U OTJIMYNE MEXaHU3MOB Pa3BUTHUS PACTEHUHN M JKUBOTHBIX

9. 'opMoHanbHbBIE PETYISIIUU OHTOT€HE3a MHOTOKJIETOYHBIX KUBOTHBIX

10. 3HaHue AEWCTBYIOLIETO 3aKOHOJATENbCTBA WU MEXKAYHApOAHBIX COIJIALIEHUH U
KOHBEHIIUH M0 OMOITHKE METUKO-OMOTOTHYECKUX UCCIIETOBAHHIMA.

11. CToXaCTH4YHOCTH OHTOI'€HE3A.

12. CoBpeMeHHbIe B3TJIsAbI HA COOTHOIIIEHHE OHTOTeHe3a U (puioreHesa.

8. Bonpochl K NpOMEKYyTOYHOM ATTECTAUH
Teopemuueckue 80npocwvl K IK3AMEH)
. YueHble 3MOpHOJIOTH, UX BKJIAJ] B Pa3BUTHE HAYKH.
. Jlai'Te OLIEHKY MEXaHU3MaM aKpOCOMHOM pEaKInu.
. OxapakTepu3yiiTe MeXaHU3Mbl KOPTHUKAJIBHON PEAKIIUH.
. 'unoresa nuddepeHnmaibHON aare3um.
. MexaHu3MBbl AeTeHUs KIETOK.
. OxapakTepusyiTe cCriocoObl MUTPAIIUU KJIETOK.
. MexaHnu3Mbl COPTUPOBKH KJIETOK.
. MexaHn3MBbl JUCTAaHTHBIX B3aUMOACHCTBUMN KIIETOK.
9. Oxapakrepusyiite Moiekynasl kierouHo anareaun (MKA) uw ux ponb Bo
B3aMMOJEHCTBUIX KIETOK.
10. MexaHu3MBbI racTpyJIALHH.
11. OxapakrepusyiTe poiab THPO3UH-KMHA3HOTO pELEenTOpHOro (gepMeHTa MeMOpaHbI
KIIETKH.

03N N KW
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12. OxapakTepu3ylTe pojb MEKKIECTOYHOTO MAaTPUKCA B KJIETOUYHBIX B3aUMOJICUCTBUSIX.

13. Mexanu3mbl anonto3a. MHrubuTopsl, MHAYKTOPH! anonTo3a. OTIn4ne anonTo3a OT
HEKpO3a KJIETOK.

14. Mexanu3Mbl 3MOpPUOHATIBHON MHAYKUMHU. POIb HBIOKYIOBCKOTO M IINEMaHOBCKOTO
OpraHU3aTOPOB.

15. OxapakTepusyiiTe COBpEMEHHbIE IPEACTAaBICHNUS 00 HHIYKIIMOHHOM IIPOLIECCE.

16. JlaiiTe XapakTepuCTUKY T'eHaM TOMe0OOKca.

17. OxapakTepu3yiTe cucTEMY B3aUMOOTHOILIEHU! I'€HOB B peall3alyy IUIaHa CTPOSHUS
B Pa3BUTUU OpPTraHU3MA.

18. OnuiuTe npoLecc cerMmeHTaIuu.

19. Oxapakrepusyiite perenepaiuio. TUnel perenepamuu.

20. JlaiiTe oLleHKY mpoIieccam, TPOUCXOSIINM B ITepHo MOpdoreHesa.

21. Tunsl pocta. MexaHu3Mbl pocTa.

22. Mexanu3mbl 1udGepeHIIMPOBKH KIETOK

23. JlaifTe OlICHKY MEXaHU3MaM CTapEHHS.

24. OxapakTepu3yiTe COBPEMEHHbIC TUIIOTE3bI CTAPEHUS.

9. O0pa3en TeCTOBOIO 32/IaHUA K MOAYJIbHOMY KOHTPOJIIO

Tema: I'eHeTH4ecKHii KOHTPOJIb HEHPYISALNH
1. Uto Takoe «roMeo00KC»:
a) yuactok JIHK u3 183 map ocHoBaHMii, OTBEUaIOIUil 32 CETMEHTAIIHIO, I1JIaH
CTPOCHHUS U JIp.
0) reHbl, OTBEYAIOIINE 32 HEUPYIISIIHIO
B) 60-aMUHOKHCIIOTHBIN MENTH]T
I') TOMEO0JIOMEH
2. Y 6ecro3BOHOYHBIX TeHaM roMe0o00Kca IprCcBOeHa ab0peBHaTypa:
a) GAP
6) Hox
B) Pair-rule
r) Hom
3. CooTBeTCTBHE TEHETUYECKON U MOP(OTOTHUECKON OpraHU3aluy HAa3bIBAETCS:
a) TOMEO3HUC
0) nepapxudeckas MmociieJJ0BaTeIbHOCTD
B) KOJJIMHEAPHOCTh
I') SKCTIpeccus
4. Kakue reHbl OCYIIECTBIISIOT NIEPEAHE-3a/IHIO0 MOJISIPHOCTD fiilla B OOT€HE3e:
a) bicoid
0) torso
B) oscar
r) GAP
5. O603HauYbTE CTPENIOUYKAMH HEPAPXUIECKYIO MTOCIIE0BATEILHOCTD BKIIFOUEHUS TEHOB
cermenTaruu: Pair—rule, GAP, bicoid, romeo3ucHbIE TeHBI, T€HBI CETMEHTHOM MOJISIPHOCTH.
6. KTo BBEI IOHATHE «TOMEO3HUCH
a) V. bercon
0) D. JIrronc
B) JI. Kopoukun
r) B. 'epunr
7. KnacrepHas opranusanusi, CBOMCTBEHHAs JIJIi FTEHOB MJIEKOTTUTAOIIUX
a) Hom
6) Hox
B) Pair-rule



r) GAP

Kpurtepuu oneHuBanus MO1y/JIbHOT0 KOHTPOJISI

11

Homep 3a0anusn

Konuuecmeo oannoes

Samanus ¢ 1 mo 20

mo 1

Bcezo

20

12. Kputepuu onleHUBaHUSA

[lo xypcy mnpeamonaraercss NpOBEJACHHE MPOMEXKYTOYHOW aTTECTallud B BHJE

MOAYJBbHOI'O KOHTPOJIA U 9K3aMCHA.

Pacnpeueneﬂne 68JIJIOB, KOTOpPbI€ MOI'YT MOJYYMTDb CTYACHTHI B IPOLECCEC N3YUCHUS

JAUCUMIITUHBI
Bua xonTposs ®opma KOHTPOJIA KosmuectBo
0aJ110B
[TonroroBka u 3amuTa pedepara CobecenoBanue 40
MoaynbHBII KOHTPOJIb TectupoBanue 20
ITpomexyTouHas aTTecTanusl CobecenoBanue 40
Bcero 100

IIxaJja cooTBeTCTBUA 0AJJIOB HALMOHAJLHOM IIIKAJIe

Cymma 0amnioB 3a Bce OneHkKa o HallMOHAJIBHOM 1IKae
BUJIBI yeOHOM Onenka ECTS JUIS PK3aMeHa, KypCOBOi IS 3a4eTa
NeSITeIbHOCTH B CEMECTpE paBOTEL, TPAKTHKH
90-100 A 5 (oTAM4HO)
80-89 B 4 (xopomIo)
75-79 C 3aUTECHO
70-74 D 3
60-60 E (YAOBIETBOPUTENBHO)
2 (Hey10BIIETBOPUTEIIHHO) HE 3a4TEHO
35-59 FX C BO3MOXHOCTBIO TTIOBTOPHOM
clavn
2 HE 3a4TEHO
(HEy1OBJIETBOPUTEINIHHO)
0-34 F C BO3MOXXHOCTBIO ITOBTOPHOU
C/Ia4yd TIPH yCIOBUHU
o0s13aTesbHOro Habopa
JOTIOJTHUTEIILHBIX 0aII0B

13. MarepuajibHO-TeXHHYECKOe o0ecrieyeHne y4eOHoro npouecca
s mpoBeneHUs TMPAKTUYECKUX M JTA0OPATOPHBIX 3aHSATUH 1O JIaHHOMY KypCy
HeoOXxoauMa yueOHast ayIUTOPHs C JOCKOU U JJabopaTOPHBIM 000PYIOBAaHUEM.




14. PekoMeH10BaHHAs JJUTEpPATypa

12

HaumenoBanue

Koa-Bo
IK3EMILISIPOB
B OMOJIMOTEKE
JdouHY

Hanan4yue
3JIEKTPOHHOMI
BEpPCHH B
9BC

Ocnognasn numepamypa

Berposa E. B. YuebHoe mocobue /y1si cCaMOCTOATEILHOTO
u3ydeHuss  cnenkypca  «MexaHuU3Mbl  OHTOTEHE3a»
[DnexTponnsiit pecypc] / E. B. BerpoBa; Jlonenkuii Hail.
yH-T. - JJoneuk : JouHY, 2014. - snexTpoHHbIE TaHHbBIE

(1 daiim).

BetpoBa O. B. Ilpaktukym 3 6iomorii iHAWBITyaIbHOTO
po3BuUTKY : [HaB4u. moci06.] / O. B. BerpoBa, O. B.
®enoros; Jounen. Hau. yu-T. — Joneusk : JouHY, 2008.
-85 c.

TecToBbIi KOHTPOJL M MpOBEPKAa 3HAHWM 10 OMOJIOTHUU
[DnekTponHbl pecype] — [cocT.:  C. B. becnanosa u
ap.]. - Honenk : JouHY, 2011. - 277 c.- 31eKTpOHHBIE
nanuble (1 daiin).

Jlononnumenvuan

JIeKIMOHHBI KypC M BONPOCHI I CaMOCTOATEIBHON
paboThl CTYJICHTOB o "Bruosoruu
WHIUBUAYAIBHOTO pa3BUTHA" [DIEKTPOHHEIA pecypc]: /
[Coct. E. B. BerpoBa]; [Jonen. Hau. yH-T. — JloHeUk:
JlorHY, 2004. — 51 c.— anekrponnsie nanubie (1 daiin).

CadonoB A. U. Teopus s3BONIOIUH : Kypc JEKIUH
[Dnextponnslit pecypc]: / [A. U. Cadonos] ; JloHenkuit
Hai. yH-T, Kad. OGoranuku u skonoruu. — JloHeuK :
JouHYVY, 2015. — 65 c. — snexkrponnbie nannbie (1 daiin).

Meroauueckue YKa3aHHd K  BBIIOJIHEHUIO
nmabopaTopHblx  pabor mo  Kypcy  “buonorus
uHAMBHYyanbHOro pazsutus’ / Berposa E.B., Uemepuc
O.B., Yaiika A.B. [DnexTpoHHbIi pecypc]: — JloHemk:
HouHYVY, 2015.— 28 c.- anexTponnsie ganHbie (1 daiin).

15. UndopmanuonHbie pecypchl

OnexktpoHHas oubnuoreka e-library: https://elibrary.ru/defaultx.asp

DneKTpoHHO-O0ubIoTeuHas cucreMa JIoHeIIKOTo HallMOHAITBHOTO YHUBEPCUTETA:
http://library.donnu.ru/

OnemenTsl. CaiiT HOBOCTel GyHAaMeHTalbHON HayKu: http://elementy.ru/news

16. IlporpammHoe odecnievyeHue

1. Windows 7 PRO (xopnopatusHas auuensus JOHHY Ne 46484614).

2. Microsoft Office (kopnopatusnas auuensus JOHHY nunenzus Ne 46472919).
3. Microsoft Visual Studio (muuensus nporpammsl DreamSpark 11 BeicIMX y4eOHBIX

3aBE/ICHMUI ).

4. Adobe Acrobat Reader, xPDF, R Studio, Scilab (nutiensuu GPL, Apache, BSD s
CBOOOJTHOTO MTPOTPAMMHOTO 00€CTICUeHNS ).



https://elibrary.ru/defaultx.asp
http://elementy.ru/news

PabGowyas mporpamma paccMOTpeHa M IEpeyTBep)KIeHa
(bU3HOIOTHH pacTEeHUH ¢ M3MEHEeHUsIMU (0e3 n3MeHeHwuii) Ha 20
20 .

IIporokomn Ne oT

13

2

HN.o. 3aB. xadenpoit

PaGowas mporpamma paccMOTpeHa M IEpeyTBep)KIeHa
(bU3HOIOTHH pacTEeHUH ¢ M3MEHEHUsIMU (0e3 n3MeHeHwuii) Ha 20
20 .

IIporokomn Ne oT

13

2

HN.o. 3aB. xadenpoit

Ha 3aceJaHuu
rOJI.

C.H. Jemuenko
Ha 3acelaHuu
TO/I.

C.H. JemueHko

13

Kadeapsl

Kadeapsl



