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PaGouast IporpaMMa TUCHHUILIHEEl «COBpEMEHHbIE TIPOOIeMBI OHMOJIOTHI» COCTAB-
nena B 2022 roay B cootsetcTBuu ¢ TpedoBanusmu GI'OC BO — maructpatypa 1o
Hanpasnenuio noarotosku 06.04.01 bruosorus ot 11 aBrycra 2020 roma Ne 934.
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nuem 31 mapra 2022 1.

Havansauk YMY /é‘ Zt TacanramxkueBa A.l'.



AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI

Juctummaa «CoBpeMeHHBIE TPOOIeMbl OMOJIOTUN» BXOAWT B 6a30Byt0 yacth OITOII maructpa-
TYpBI 110 HanpasieHUo ToAroToBku 06.04.01 buonorus

JucnuriuHa peann3yercs Ha OHOJIOrHYecKoM (akynbTeTe Kadeapoil OnoXuMuu 1 OMopu3uKH.
CopepxaHue TUCIUTUIMHBI 0XBAaTHIBACT KPYT BOIIPOCOB, CBSI3aHHBIX C OCHOBHBIMH JIOCTHIKECHUSMU
U [IEPCIICKTUBHBIMU HAIIPABJICHUSMHU OCHOBHBIX OMOJIOTMYECKHUX TUCIMILINH: OMOXUMUH, Onodu-
3UKH, MOJICKYJISIPHON OMOIOTHH, (PU3HOTIOTUH, TEHETHKH, SKOJIOTUH.

JuctumimHa HaleneHa Ha GOpMUPOBAHUE CIEAYIOMUX KOMIIETCHIINN BBIMTYCKHUKA: YHHBEPCAITb-
HbIX — YK-1, o6menpodeccuonansubsix — OITK-1, OIIK-2, OIIK-7, npodeccuonansubix — [1K-4

[IpenomgaBanue MUCHMUIUIMHBI PEyCMATPUBACT ITPOBEACHHUE CIACAYIOIIMX BUIOB YICOHBIX
3aHATUH: 1eKyuu, npaKkmuiecKue 3auamus, camoCcmosmenbHas paboma

PaGouas nmporpamMma AMCHMILTUHBI PEAyCMaTPUBAET MPOBEACHUE KOHTPOJIS yCIleBaeMO-
CTH B (hopMe KOHTPOJILHOU pabOThI, KOJUIOKBHYMa M IMPOMEXYTOYHBIN KOHTPOJIb B JopMe IK3a-
MeHa

O0bem mucnumunisl 4,0 3a4eTHBIX enuHNL, B TOM 4nciae 144 B akageMHUYECKHX Jacax 110
BUJIaM Y4eOHBIX 3aHATHH!
Ounast popma o0ydeHHS

YueOHbIe 3aHATHS dopma NpoMexKy-
B TOM YHCJIE! TOYHOH aTTeCTa-
% KonraktHas paboTa 00y4aroIuxcs ¢ NPenojaBaTeeM CPC, | uwuu (3a4erT, 1ud-
S o U3 HUX B TOM | (hepeHLupOBaHHBIH
3 8 g Jlex- Jlabopa- | Ilpaktu- | KCP | koHCynp- | 4HCIE 3a4eT, 9K3aMeH)
a 2 uu TOpHBIE 4ecKue TaIuu 3K3a-
3aHSTHS 3aHSATHS MEH
1,2 | 144 | 50 20 30 58+36 9K3aMEH
OuHo-3a04HOM(pOpMa 00ydeHHs
YueOHble 3aHATHS dopmMa npoMexy-
B TOM YHCIIE: TOYHOH aTTecTa-
% KonrakTHast paboTta 00yyaromuxcs ¢ MpernojaBaTeieM CPC, 1y (3a4eT, ud-
g o U3 HUX BTOM | (DEpEeHIMPOBAHHBIH
3 o g Jlex- | JlaGopa- | Ilpaktu- | KCP | koHcynp- | 4HCIe 3a4eT, 9K3aMCH)
a 2 LUH TOPHBIE YeCcKHe Tauu 9K3a-
3aHATHS 3aHATHS MCH
2 144 | 30 10 20 78+36 9K3aMeH




1. Ileau ocBOeHMS TUCHUIIJIMHBI

Lenssmu ocBoeHust AUCHMIUTUHBI «COBpEeMEHHBIE TPOOIIEMBI OMOJIOTUN SBISIETCS O3HA-
KOMJICHHE MarucTpoB C OCHOBHBIMU COBPEMEHHBIMU HAyYHBIMU IPOOJIEMaMH B PA3IMUHBIX 00-
JacTAX OMOJOTHU: OMOXUMUH, OMO(DU3NKH, MOJIEKYIISIPHOI OMONOTHH, (PU3UOJIOTHH, TEHETHKE,

3KOJOI'nn

2.Mecto aucuuminebl B cTpykrype OIOII marucrparypsl

Juctumnaa «CoBpeMeHHBIE TPOOIeMbl OMOIOTHN» BXOAUT B 6a30Byto yacth OITOIT maru-
CTpaTyphbl 110 HanpasieHUO ToAroToBku 06.04.01 buonorus
Kypc ¢ o6mieit Tpynoemkoctsio 144 4 (4 3. en.) uuraercs Ha 1 Kypce 00y4eHHs U CIIOCO0-
CTBYET OCBOEHUIO O0ILETr0 CIIeUaIbHOr0 KA OMOJOTHYECKUX NUCHUIUIUH. [t u3ydenus nuc-
IUIUTAHBI CTYACHTHI IOJDKHBI 001a1aTh 0a30BBIMU 3HAHUSAMH (DYHIaMEHTAJIBHBIX pa3/esoB Ouo-
JIOTUU: TEHETUKHU, OMOXUMHH, TEOPUH HBOJIIOLIUU, MOJIEKYJISIPHON OMOJIOTUH, (PU3UOIOTUH, MUK-
pobuosnoruu. . JlaHHBINA Kypc CIOCOOCTBYET YIIIyOJICHUIO 3HAHUN OOIIETO MUKJIA OMOJIOTHYECKUX

JUCILIUILINH.

3. Komnerenunu odyuaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOEHHUS TUC-
HMILTHHBI (IepeYyeHb IIAHUPYEeMbIX pe3y/ibTaToB 00yYeHHs U poueaypa

OCBOEHHA).

Koa m nanuMeHoBa-
HHE KOMIIETeHIUH
n3 OIIOII

Kon u HaumMeHOBaHME
HHHKATOPA J0CTHXKE-
HHSI KOMIIeTeHUH (6
CcOOmMBemcmeu ¢

ILnanupyembie pe3yJib-
TaThl 00y4eHUs

IIpouenypa ocBoeHust

YECKUHN aHau3 Npo-
OJIEMHBIX CHTYyaIui
Ha OCHOBE CHCTEMHO
ro mojaxoja, Beipaba-
TbIBATb CTPATCTUIO
IEUCTBUI

U0 KaK CUCTEMY, BbI-
ABJIAA €€ COCTaBJIARO-
mue MU CBA3UW MEKAY
HHMH

aHaJn3a;
YMeer: NpuMEeHsTh Me-
TOJBI CHCTEMHOTO MO/~
X0/la M KPHUTUYECKOIO
aHaM3a MPOOJIEMHBIX

CUTYaLUi;

Bnanmeer:  MeTomoi0-
THeM CHCTEMHOTO |
Kpu-

THYECKOTO aHanm3a
NpOOJIEMHBIX  CHUTYya-
UH.

VYK-1.2.  Onpegnenser
mpobensl B uH(pOpMa-
IIUH, HEOOXOUMOM IS
peleHust npoOIeMHON
CUTyaIlUl, U NPOEKTHU-
pyeT mpoueccsl Mo UX
YCTPaHEHHIO

3HaeT: METOJIbI OTpeie-
JieHus1 TpoOeTIoB B UH-
bopmannmy;

YMeeT: BBIABISTH IPO-
OJIeMHBIC CUTYAINH, UC-
MOJTb3YST METO/IBI aHa-
JIM3a, CUHTE3a U ab-
CTPaKTHOTO MBIIIIJICHUS.
Bnaneer: naBbiKamMu
YCTpaHEeHHUsI POOIIeM-
HBIX CUTYaInH.

OIl10I1
VK-1. Cnocoben VK-1.1.Ananusupyer | 3HaeT: METOJIbI CUCTEM- | Y CTHBIA M IUCbMEHHbIN
OCYHICCTBJIATH KPUTH HpO6J'I€MHy10 CUTYya- | HOIT'O U KPUTUUECKOTO OIIpoC, MporpaMMuUpoO-

BAHHBIA OIPOC, Tpe-
HHUHT, COCTaBJICHUE pe-
(depaToB W JIOKIAJIOB,
paboTa Ha KOMIIBIOTEPE
BO BHEY4YeOHOE BpeMsl.
BBINOJIHEHHE KOHTPOJIb-
HBIX 3aJaHUM, COCTaB-
JIeHHe pedeparon
(acce)




VK-1.3. Kputnuecku
OLICHMBACT  HAJICK-
HOCTb  HCTOYHHUKOB
uHpopmanuu, pabdo-
TaeT C MPOTHBOPEUH-
BOI mMH(pOpManuei u3
Pa3HbIX HCTOYHUKOB

3HaeT: crnocoObl Moy-
YEHUs HaJeKHOU J0CTO-
BEepHOU UH(pOpMAINH;
YMeeT: mpou3BOIUTH
aHaJu3 SBJICHUN U 00-
pabaThIBaTh MOTYICH-
HBIC PE3yJIbTATHI;
Brnaneet: HaBbIKaMu
OIICHKH HaJIEKBaTHOCTH
u

JIOCTOBEPHOCTH UH(DOP-
MaIiuu, paboThlb C MPO-
TUBOPEYMBON MHPOpMa-
HUEN U3 pa3HbIX UCTOY-
HUKOB

VK-1.4. Pa3pabatsI-
BaeT U  COJepxa-
TEIILHO  apTryMEHTH-
pyeT CTpaTeruto pe-
mIeHusl  MpoOJIEeMHOMN
CUTyallul Ha OCHOBE
CHCTEMHOTO H MEX-
JUCLUIUITMHAPHOTO

I0aAX0J0B

3HaeT: CTpaTeruu perie-
HUSI IPOOJIEMHOM CUTYa-
LNH;

YMeeT:  OCyIIECTBIATH
MOMCK PEIIEHUN Mpo-
OJeMHBIX CHUTyaluil Ha
OCHOBE JIEHCTBHUM, JKC-
NMepUMEHTAa |  OTbITA;
OlpeNeNATh B PaMKax
BBIOPAHHOTO ANTOPUTMA
BOIPOCHI (3a7a4H),
NoJUIeKale JalbHEen-
e pazpaboTKe U mpen-
Jarath CIOCOOBI HUX pe-
HICHHUS;

Brnageer: TexHOIOrUSAMU
BBIXO/Ia U3 TIPOOJIEMHBIX

CUTYaIH, HaBBIKAMH
BBIpAOOTKH  CTpaTeTruu
HeNCTBUH

VYK-1.5. Crpour crue-
Hapuu  peaau3aluu
CTpaTeruun, onpcacisas
BO3MOXXHBIE PUCKH U
npeajaraa mnOyTh HX
yCTpaHEHUS

3HaeT: METOJMKH pa3pa-
OOTKM cTpaTeruu JIew-
CTBUH Ul BBISIBICHUS U
pereHus mpodIeMHOM

CHUTYaIlUH,
VYmeer: pa3pabaThIBaTh
CTpaTEeTuro Jien-

CTBUH,IPUHUMATh KOH-
KpETHBIE pelieHus s
ee pea-

JIN3AIUN;

Bnageer: MeTomukaMu
MMOCTaHOBKY IIEJH, OTIpe-
JIeNIEHNs]  CIIOCO0OB  ee
OCTHIKEHMS, paspa-
OOTKM cTpaTeTuil Ieu-
CTBUH




OIIK-1. Cnocoben
HCIOJB30BaTh |
pUMEHATHh (PyH/a-
MEHTaJIbHEIE OHO-
JIOTUYECKHE Tpe/-
CTaBJICHUS U CO-
BPEMCHHBIC METO-
JIOJIOTHYECKHUE

MOAXOABI JJIS IIO-
CTaHOBKHM U pellie-
HHUSI HOBBIX HECTaH-
JApTHBIX 33729

OIIK-1.1. Bnaneet
(byHIaMEeHTaIbHBIMU
OMONIOTMYECKUMH 3Ha-
HUSIMH

3Haem: COBpEeMEHHBIE
aKTyaJbHBIE MIPO-
0J1IeMbl, OCHOBHBIE OT-
KPBITHSL U METOJ10JI0T U~
4yeckue pa3paboTKu B
obnactu Ouosoruye-
CKHMX U CMEXHBIX HayK;
Ymeem: ananusupo-
BaTh TE€HJICHLIUU Pa3BU-
TUSI HAYYHBIX UCCIE/I0-
BAHMM U MPAKTUYECKUX
pa3paboTok B m30paH-
HO¥ cdepe nmpodeccro
HAJIBHOW JI€SITENBHO-
CTH,;

Bnaoeem: naBbikom
JIEJI0BBIX KOMMYHHUKA-
U B MEKIUCIIUATLIN-
HapHOU ayJAUTOpUH,
MpeJICTaBIeHUs U 00-
CYXKJICHHUSI TIpeJiarae-
MBIX PEIICHUM.

OIIK-1.2. Ucnonb-
3yeT W MPUMEHSIET CO-
BPEMEHHBIE METOI0-
JIOTUYECKHE TTOIXOJIbI
JUIS IOCTAHOBKH U pe-
IIICHWS] HOBBIX He-
CTaHJIapPTHBIX 3a/1a4 B
cdepe npodeccro-
HaJIbHOU AESITeNbHO-
CTH

3naem: UCTOPUIO U Me-
TOJIOJIOTHIO OMOJIOTHUH;
POJIb METOJIOJIOTHH B
BO3HUKHOBEHUH HOBBIX
HarpaBJICHUH B OHOJIO-
THH; WCTOPHUIO HAyY-
HBIX HJICH 1 Ouorpa-
(bun BBIIAIOIINXCS
OHOJIOTOB;

Ymeem: popmynupo-
BaTh UHHOBAIIMOHHBIE
MIPETIOKEHUS JIJIS pe-
[IEHHs] HECTAaHAAPTHBIX
3a/1a4, UCMOJb3Ys
yrayOneHHylo oOlieHa-
VUHYIO U METOAHYe-
CKYIO CICIHATbHYIO
MOJITOTOBKY;
0TOOpakaTh HaAy4YHbIE
WCCIIeTOBaHMS B HAY4-
HBIX COOOIIEHUSAX; pa3-
JTUYaTh HAYYHOE, OKO-
JIOHAYYHOE W JDKCHAYY-
HOE MMO3HaHUe; HaXo-
JIUTH B3aUMOCBSI3b
MEXy pa3BUTHEM
HAy4YHOTO ITO3HAHUS U
dbopMUpOBaHHEM MEH-
TaTBLHOCTH y 00IIECTBA;

Y CTHBINM U TUCEMEHHBIN
OTIPOC, TPOTPAMMHUPO-
BaHHBI ONpoOC, Tpe-
HUHT, COCTaBJICHHE pPe-
dbepaToB W OKIAMOB,
paboTa Ha KOMIIBIOTEPE
BO BHEy4YeOHOE BpeMsl.
BBITIOJTHCHUE KOHTPOJIb-
HBIX 3aJaHUH, COCTaB-
JICHUE pedeparor
(acce)




Baaoeem: metonomno-
TMYECKUMU OCHOBaMU
COBPEMEHHOM HayKH;
OMOJIOTUYECKOI TepMHU-
HOJIOTHEHN; HaBBIKaMH
CaMOCTOATENIBHOM pa-
OOTBI C pa3HBIMU JIUTE-
paTypHBIMU UCTOYHH-
KaMH JUIs TOBBIIICHUS

OIIK-2. Cnocoben
TBOPUYECKHU HUC-
0JIB30BATh B MPO-
(heccuoHaabHOM
JeSTeIIbHOCTH 3Ha-
Hus QyHIaMeH-
TAJBHBIX U TIPH-
KJIQJHBIX pa3JIeioB
JTUCHUTLIUH (MOJTY-
Jiei), onpeaeIsio-
X HAIPaBIICH-
HOCTb MIPOTPAMMBI
MarucTpaTypsl

OIIK-2.1. TBopuecku
HCIOJIb3YET 3HAHUS
(byHIaMEeHTAIbHBIX
pa3zenoB B npodec-
CUOHAJIBHOU JeATENb-
HOCTH

3naem: obuye 3aKO0HO-
MEPHOCTH TPOTEKAHUS
OMOJIOTHYECKHX TIPO-
IIECCOB;

Ymeem: npumenars
3HaHUS OOIIUX 3aKOHO-
MEPHOCTEN OCYLIECTB-
JICHUST OMOJIOTUYECKHUX
MPOIIECCOB IPH IJIaHHU-
POBaHUM U TIPOBEICHUH
IKCIIEPUMEHTAIBHBIX
TEOPETUYECKHUX PadoT;
Bnaoeem: HaBpikOM
MPOTHO3UPOBAHHS PE-
3YJIBTaTOB TPOTCKAHUS
MPOIIECCOB Ha OCHOBE
00IIMX 3aKOHOMEPHO-
CTEl IPOIIECCOB, U3Y-
JaeMBIX B paMKax 0a-
30BBIX OMOJIOTHYECKUX
JIUCITUTLUIHH.

OIIK-2.2. TBopuecku
WCTIONB3yeT 3HAHUS
MPUKIIAJHBIX pa3fe-
JIOB B TIpodeccuo-
HaJIbHOM JiesITeIbHO-
CTH

3naem: TeopeTHUECKHE
OCHOBBI, TPaIULIMOH-
HBIE U COBPEMEHHBIE
METOJBI UCCIETIOBAaHNH
B COOTBETCTBHH C
HaIPaBJIEHHOCTHIO
IIPOrpaMMBbl MarucTpa-
TYPBIL;

Ymeem: tBopuecku uc-
M0JIb30BATh CHEIHalIb-
HbIE TEOPETUYECKHE U
MPAKTUYECKHE 3HAHUS
Ui (POPMUPOBAHUS HO
BBIX PEIIECHUN ITyTEM
MHTETpalyy pa3iand-
HBIX METOJUYECKHIX
MIOJIXOJI0B;

Bnaoeem: naBbikoM
KPUTHYECKOIO aHaJIN3a
U IIUPOKOTO 00CyXie-
HUS IIPEJIaraeMblx pe-
HICHUI.

Y CTHBIN U TUCEMEHHBIN
OTpPOC, TPOTPaMMHUPO-
BaHHBI ONpoOC, Tpe-
HUHT, COCTaBJCHHE pe-
(depaToB U JOKIAJIOB,
paboTa Ha KOMITEIOTEPE
BO BHEy4eOHOE BpEMH.
BBITIOJTHEHHE KOHTPOJTh-
HBIX 3aJaHui, COCTaB-
JICHHE pedeparoB
(acce)




OIIK-7. Cnocoben
B cepe cBoel mpo-
(heccuoHaabHOM
NESTEIIbHOCTH ~ Ca-
MOCTOSITEITBHO
OTIpENCISATh CTpa-
TETUI0O MU TpoOJIe-
MaTHKy HCCIeI0-
BaHU, IPUHUMATh
pelieHus, B TOM
YHciIe WHHOBAIIU-
OHHBIE, BBIOMpATH
u
Moau(pHUIIPOBATH
METO/bI, OTBEYaTh
3a KayecTBO paboT
Y BHEJIPCHHE UX pe-
3yJIBTAaTOB, OOECTIC-
9UBaTh MEPHI MPO-
U3BOJCTBEHHOU
0€30MaCHOCTH TIpH
peIIeHHH KOHKPET-
HOM 3aJ1a4u

OIIK-7.1. IIpoBoaut
IKCIIEPUMCHTAJIbHBIC
HCCIICAOBaHUA U N3MCEC-
peHnus, obpabaThIBacT
" OpeACTaBIIACT I1OJIYy-
YeHHbIC JAHHBIC C y4e-
TOM crienuUKH pas3ze-
JIOB OMOJIOTHHU

3HaeT: HamnpaBiICHUS
Hay4YHBIX HCCIIE0BA-
HUM, COOTBETCTBYIOIIHUX
HAIpPaBJIEHHOCTH MPO-
rpaMMbl MarucTpaTypbl;
YMeeT: BBIABIATH NEP-
CHEKTHBHBIE TPOOIEMBI
1 GOpMYITUPOBATH
MPUHLIUIIBI PEIICHUS aK-
TyaJIbHBIX HAy4HO-HC-
CJIeIOBAaTENbCKUX 3314
Ha OCHOBE HCII0JIb30Ba-
HUSI KOMIUIEKCHOW WH-
dbopmaium, B TOM YHUCIie
Ha CThIKE oOJacTel 3Ha-
HUS; CAMOCTOATEIBHO
onpeze-

JSATh CTPATETHUIO U MPO-
OnemMaTuKy ucclieaoBa-
HUH, IPUHUMATD pelie-
HUS, B TOM YHCJI€ UHHO-
BallMOHHBIE, BEIOMPATH U
Moau(UIMpPOBAThH Me-
TOJIbI, OTBEYATh 3a Ka-
4ecTBO padoT U BHEpe-
HUE UX Pe3y/bTaToOB,
o0ecrieuynBaTh MephbI
MIPOU3BOJCTBEHHOH 0€3-
OMACHOCTH IIPH peliie-
HUU KOHKPETHOM 3a-
JlauH;

Bnaneer: meromamu
aHaJIM3a IOCTOBEPHOCTH
Y OLIEHKH TIEPCTIEKTHB-
HOCTH PE3YJIbTaTOB
MIPOBEJCHHBIX IKCIIEPH-
MEHTOB M HaOJIIOICHUIA;
-ONIBITOM 00O00ILEHHS U
aHalln3a HayqYHOU U
HAyYHO-TEXHUYECKOM
UHQOPMALIMH; OIIBITOM
MPEICTaBICHUS TTOJTY-
YEHHBIX PE3yJIbTATOB B
BUJIE TOKJIAJIOB

OIIK-7.2. Beibupaet u
HCIIONIB3YET  COOTBET-
CTBYIOILIUE pe-

CypChl, COBPEMEHHbIE
METOJIMKU ISl MpOBe-
NeHUs]  DKCIIEPUMEH-
TaTbHBIX  WCCIIEZOBA-
HUH U

3HaeT: OCHOBHBIE HC-
TOYHUKH U METOJIbI MO-
Ty4yeHus npogeccuo-
HaJbHOMN

uHpopMaIuy;

VYmeer: pa3pabaThIBaTh
METOJIMKHA PpEIICHuS |
KOOPJIMHHUPOBATh  BBI-
NOJTHEHUE  OTJIENBbHBIX

Y CTHBINM U TUCEMEHHBIN
OTIPOC, TPOTPAMMHUPO-
BaHHBI ONpoOC, Tpe-
HUHT, COCTaBJICHHE pPe-
dbepaToB W OKIAMOB,
paboTa Ha KOMIIBIOTEPE
BO BHEy4YeOHOE BpeMsl.
BBITIOJTHCHUE KOHTPOJIb-
HBIX 3aJaHUH, COCTaB-
JICHUE pedeparor
(acce)




3aJJaHUi TIPU PYKOBOJI-
CTBE

Ipynmou wuccienoBare-
neil, ¢ yuetoM TpeboBa-
HUN TEXHUKH Oe3omac-
HOCTH;

Brnaneer: ombiTom 0000-
IICHUS U aHajh3a Hayd-
HOM W HAy4YHO-TEXHHYE-
CKOM nH(pOpMaINY;
OIIBITOM MPCACTABJICHUA
MOJIYYEHHBIX pe3yibTa-
TOB B BHJIE JI0-

KJIaJIOB U IyOJIMKAITHH.

OIIK-7.3. CoOmonaer
TpeboBaHMs MH(pOpMa-
IMOHHOW  Oe30macHo-
CTH TIPU HCIIOJIb30BA-
HUH COBPEMEHHBIX WH-
¢dbopma-

ITMOHHBIX TEXHOJIOTHUH
U [IPOrpaMMHOT0 o0ec-
IICUCHUA

3HaeT: MPUHIIUIGI pa-
OOTBI OTIEPAITMOHHBIX
CHCTEM; HOPMBI U Tpe-
OoBaHUs

cobmoaeHust nHpopMa-
LIMOHHON 0€30MacHOCTH;
YMeer: ucnonb30BaTh
3HaHUS COOIOICHUS
HOpPM UH(POPMAITTOHHOM
0e301acHOCTH MPH UC-
MOJIb30BAHUH COBpE-
MEHHBIX HH(POPMaIOH-
HBIX TEXHOJIOTHH U TPO-
rpaMMHOTO obecreue-
HUS

Biianeer: HaBbIKaMU 1O
YCTAQHOBJICHUIO TIPO-
rpaMM o0OecrieueHus MH-
(dbopMaImoHHo 6e3-
OIACHOCTH.

IIK-4. Cnoocoben
TeHepUupoBaTh HO-
BBIC UICU U MCTO-
JTUYECKHE pPelIeHus

[TK-4.1. TBopuecku uc-
MOJIb3yeT B HAyYHOH U
MIPOM3BOJICTBEHHO-TEX-
HOJIOTHYECKOW  J1esi-
TEJILHOCTH 3HAHUS
(GyH-IaMEeHTaJIbHBIX U
MpHU-KIAIHBIX  pasjie-
JIOB JUC-IMIUIAH (MO-
nynei),  ompeaensto-
IIMX HANpPaBJICHHOCTh
(mpoduIIb) MporpaMMbl
MarucTpa

3naem: OCHOBHBIC TIOHS-
THS, KaTEerOpHH, COBpE-
MEHHBIC METOAMKH U
TEXHOJIOTHH OpraHu3a-
UM ¥ peanu3aiuu oopa-
30BaTEBHOTO Ipoliecca
B BYy3€; OCHOBHBIE TIOJIO-
JKEHHMSI, 3aKOHBI, METObI
U JIOCTIDKEHMS ecCTe-
CTBEHHBIX HAyK; OCHOB-
HbIC TEHACHIMH CHCTE-
MAaTHKH U SBOJIIOIINH K-
BOTHBIX, COBPEMEHHYIO
CIIOKUBIIYIOCS CHCTEMY
’KUBOTHBIX, ITOAXOJbI K
PEIICHUIO0 TAKCOHOMUYE-
CKHX Ipobiem;

Ymeem: Bectu ananms
CHCTEMHBIX  OOBEKTOB;

VY CTHBIN U TUCEMEHHBIN
OTpPOC, TPOrPaMMHPO-
BAHHBIA ONIPOC, Tpe-
HUHT, COCTaBJICHHE pe-
(depaToB U JOKJIAJIOB,
paboTa Ha KOMITBIOTEPE
BO BHEy4eOHOE BpeMsl.
BBITIOJTHEHHE KOHTPOJTh-
HBIX 3aJaHUM, COCTaB-
JICHHE pedeparoB
(acce)




ajanTupoBaTh  COBpE-
MEHHBIE  JIOCTH)KCHUS
HayKu K 0Opa3zoBaTelib-
HOMY TIpoOIecCy; HcC-
MOJIb30BATh  MIPUHIIHIIBI
METOOB HKCIEPUMEHTA;
BBISIBIISITH  €CTECTBEHHO-
HAYYHYIO CYLIHOCTb
po0JIeM, BOSHUKAFOIIIAX
B X0Ji¢ MpodecCcCroHaIb-
HOM JIESITEIIbHOCTH;
NpUMe-HATh TIPU  aHa-
JM3€ TAKCOHOMHUYECKOTO
coCTaBa TPYIIbI CBeJe-
HUSL 0 OMOJIOTUH U JKO-
JIOTHH KUBOTHBIX;
Bnaoeem: criocobamu
CO3IaHUsI M METOJaMH
paboTel ¢ 0Oa3amu JaH-
HBIX; OCHOBHBIMH METO-
JlaMH, METOJIUKAMH, TeX-
HOJIOTUEN KOHTPOJIS Ka-
yecTBa 00pa30BaHMsL; OC-
HOBHBIMH  METOJIa-MH,
ciocobaMu U cpen-
CTBaMH IOJy4eHHUs, 00-
paboTku MHpOpPMAIUH B
00J1acCTH  €CTEeCTBEHHBIX
HayK; HaBBIKAMHU Teope-
TUYECKOTO  MBIILICHUS,
aHaNM3a, OCMBICIICHUS,
CHUCTeMaTH3allii,  WH-
TeprpeTanuu u 060011Ie-
HUsL (PAKTOB; METOAOM
CHUCTEMHOTO aHam3a
(IpUHOMI ~ CHCTEMHO-
CTH), HaBBIKAMH Ca-MO-
CTOSITENIFHOW ~ Hay4yHO-
HCCIIEIOBATENbCKON pa-
OOTHI.

[IK-4.2. Ananmuzupyer
MIPAKTUYECKHE pe-
3yJlbTa-Thl paboThl U
IIpeIaraeT HOBBIE pe-
LIeHMs], K PE3IOMUPOBa-
HUIO U apry-MEHTHpPO-
BaHHOMY OTCTaMBAHUIO
CBOMX pELIEHUI

3naem: ocHoOBBI 00pa-
OOTKH TEOPETHUYECKUX U
HKCIEPUMEHTAIBHBIX

JAHHBIX, MOJyYEHHBIX B
pe3yiapTaTe HayyHOW U
NPOM3BOJCTBEHHON Jies-
TEJIBHOCTH;  OCHOBHBIE
NPECTaBICHUS O PE3Io-
MHUpPOBAHUU U OTCTaUBa-
HUU CBOMX PEILICHUN, CO-
OAATb-HOW W 3TUYECKOU
OTBETCTBEHHOCTH 3a
NPUHSTHIE PEIeHUs]; HO-




BBIE€ TEXHOJIOTUU U METO-
IUKHA B 001acTd OHOIIO-
THU U SKOJIOTHMH; OCHOB-
HbIE TCOPUH, KOHIICTIITUN
Y TIPUHIUIBI B U3-OpaH-
HOI 00JIaCTH JCATCIBHO-
CTH;

Ymeem: npumensars un-
HOBAITMOHHBIC TEXHOJIO-
T B 000OIICHNH TIpaK-
THYECKUX Pe3yJbTaTOB
paboThl, Tpeaiaras Ho-
BBIE TIOJIXOJbI K apry-
MEHTUPOBAaHHOMY PE310-
MHUPOBAHUIO CBOUX pe-
IIEHUH. BBIJACIATH U CH-
CTEMaTHU3UPOBATh MpaK-
TUYECKHE  pe3ybTaThl
paboThI, mpeIarath HO-
BBI€ PEIICHUS, KPUTHYE-
CKHU OIICHHMBAaTh U OTCTa-
WBaTh TPUHATHIC pellle-
HUS; TEHEPUPOBATh HO-
Bble HMJIEM M METOIMYe-
CKHME€ pEIIeHUsI MPH BBI-
MOJIHE-HUA ~ WHAUBUIY-
aTbHOM  HAy4YHO-HCCIIC-
JIOBaTEILCKON pabOThI;
Bnaoeem: HaBbIKAMU
MPUMEHEHUS HOBBIX
HAEN U METOINYECKUE
pemeHni B mpodeccuo-
HAJTbHOU JIESATEIIHHOCTH;
CHCTEMHBIM MBEIIILJIE-
HUEM; HaBBIKAMH pa-
0OTBI C COBpPEMEHHBIM
MPOrpaMMHBIM ~ 00ecIie-
YEHUEM, MCTIOJIb3YEMbIM
B HAy4YHOH U TIPOU3BOJI-
CTBCHHOH 00JacTAX nes-
TEJIbHOCTH, HAaBBIKAMH
aHajgu3a W 000OIICHUS
INPUHATBIX PEIICHUH, OT-
BETCTBEHHOCTH 3a TpPH-
HATBIC PEIICHHS, apry-
MEHTUPOBAHHOTO OTCTa-
VBaHMSI CBOMX PEIICHHIA.

IIK-4.3. OtcrauBaeT u
IeJieHanpaBjieHHO pea-
JIN30BBIBATH HOBEIE
nnen

3naem: cnocoObl TeHe-
PUpPOBaHUS HOBBIX HJICH
B TpodecCHOoHATBHOMN
JEATENHHOCTH.




Ymeem: peanvzoBbIBaTH
HOBBIC HJien B Tpodec-
CHOHAJIbHOU JIeATENIbHO-

[eJICHaIpaBJICHHO
PpCaIn30BbIBas

CTH.
Bnaoeem: teoperuue-
CKHMH ¥  TIpaKTU4e-

CKUMH 3HAHUSIMHU B pea-
JIM3aliy  HOBBIX HJICH,
ux

4. O0beM, CTPYKTYpa U COepKaAHNE JUCHHUILIUHBI.
4.1. O0beM TUCIUIUIMHBI COCTaBIAET 4 3aueTHBIX eauHull, 144 akageMUuecKux
YacoB.

4.2. CTpyKTypa IACUMIUINHBL.

4.2.1. CTpyKTypa IUCUMIUIMHBI B OYHOI opme

Buabl yueoHoii padoThl, DopMBI TEKYIIEr0 KOH-
Paznennl H TeMbI BKJIIOYasi CaMOCTO- s TPOJIST yCHEBAEMOCTH H
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MopnyJs 1.

1 Monekynsapuas 9Bo- | 1 Y CTHBIN 1 TUCbMEHHBIN
mouus. Bo3HukHOBe- 1 1 2 | ompoc, HIPOrpaMMHUpPO-
HHE KJIETOYHOH BaHHBI OMpOC, Tpe-
¢dopmbr  xu3HH. Co- HUHT, COCTaBJIEHUE pe-
BpEMEHHBIE po- depatoB M JIOKJIANOB,
ONeMBbl TEOpUHU IBO- paboTa Ha KOMIBIOTEpPE
JIFOTIH opraHuye- BO BHEY4Ye€OHOE BpeEMSI.
CKOT'O MHpa. Keiic-meton. [lenosas

2 MopenupoBanue 3Bo- | 1 urpa. Mero pa3BuBaro-
JIOLIMOHHBIX TpOlLIeC- nieiicss KoomepamuH.
coB. Bo3HukHOBeHHE @opMBI  ITPOMEKYTOU-
TEHETUYECKOTO KOJa. 1 2 | HOM aTTecTaluu: KOJl-
DKcnepuMeHTaIbHAs JIOKBUYMBI,  TIPOTPaM-
3BOJIIOLUA. Ponp MHUPOBAHHBI  OMPOC,
mukpo PHK B 3BoIO- BBIIIOJTHEHUE KOHTPOJIb-
LUH. HBbIX 3aJaHul, COCTaB-

3 Mexanusmbl uHTerpa- | 1 JIeHue pedeparon
IIUA METa0OJINYECKHUX 1 1 2 | (OCCE), wuHTEpaKTuB-
MyTEH, CUCTEMHBII




MOAXOA K HCCIEIOBa-
HUIO MeTaboIMU3Ma.

HbIe (hOpMBI OTIpOCa, Jie-
noBasi urpa. Meron —

5 Mexanu3mbl pepMeH- Henbdu
TaTUBHOI'O KaTaJIM3a. 1 2
Kuneruka ¢epmenra-
THUBHBIX pEeaKLUl
5 CtpykTypa  XpOMO-
coM. MexaHu3MBbI pe- 1 2
TUTHKAIUH, TpaH-
CKPUIILIMH, TPaHCIs-
017058
6 CurHayibHbIe  OHOXH- 1 2
MUYECKHE KaCKabl
7 Anonro3 1 2
8 Kaxk pabortaet muto- 1 2
XOH/IpUS U pubdocoMma.
WuTerpanus merado-
JINYECKUX IIyTeU
9 Hosbie MmeTOObI HiC- 1 2
CIICZIOBAHMSI CTPYK-
TypsbI 6enkoB. [Ipo-
omemMa ¢oauHra U
JIeHATypaluu OEJIKOB.
10 | buodwusuka moaBX- 1 2
HOCTH.
Hmozo no mooynw 1: 10 20
Mopayas 2.
1 MexaHu3msbl 610- 1 2 | YcTHBIM U TUCBbMEHHBIN
anekTporenesa. Mon- OIpOC, TMPOrPaMMHPO-
HbIE KaHAIbI, CTPYK- BaHHBI ompoc, Tpe-
Typa, QyHKIUH. HUHT, COCTaBJIEHUE pe-
2 Bnyrpukiierounsie 1 2 | epatoB M JOKJIANOB,
TPaHCIOPTHEIE CH- paboTa Ha KOMIIBIOTEpE
creMbl. MloHHBIE Ka- BO BHEy4YeOHOE BpeMsl.
HAJIBI: CTPYKTYpa U Keiic-meron. [enosas
¢bynkun. MoHHbIe urpa. MeroJ pa3BuBaro-
HACOCHI — MEXaHWYe- nielics Koonepanuu.
CKHE YCTPONCTBA. @opMBI  TPOMEXKYTOU-
3 MonexkyispHas 3BO- 1 2 | HOM aTTecTaluu: KOJ-
monusi. BozHukHOBe- JIOKBUYMBI,  MPOTPaM-
HHE KJIETOYHOMN MHUPOBAHHBI  OMPOC,
¢dopmsl xu3Hu. Co- BBIMIOJTHEHHE KOHTPOIIb-
BpPEMEHHBIE TIPO- HBIX 3a/IaHUl, COCTaB-
OJ1eMbI TEOPUH IBO- JICHHUE pedepaToB
JIIOLIMU OpraHuye- (BCCE), wuHTepaKTuB-
CKOT'0 MUDA. HbIE (pOpMBI o1Ipoca, ae-
4 | Meromsl CEKBEHHPO- 1 2 | noBast mrpa. Meron —

BaHUs  Ouomnonume-
poB. AHamu3 CTPYK-
TypHI MEPBUYHBIX
cTpykTyp. CpaBHEHHE

Henvhu




MEPBUYHBIX CTPYKTYP
OMOTIOIMMEPOB.

IIpenckazanue BTO-
PUYHOU U TPETUYHOU
CTPYKTYpbI OHOIIOJIH-
MEpOB. DBOIIOLUS
NEPBUYHBIX CTPYKTYP
0€JIKOB U HYKJICHHO-
BbIBX KuCHOT. [1o-
CTpoeHue (QuioreHre-
TUYECKUX JIPEB.

CucreMHas 610J10-
rud. ['enomukc, mpo-
TEOMHKC, MeTa00JI0-
MHKC, JTUITHIOMHUKC

HanorexHoinornu B
OHMOJIOTMYECKUX UC-
CJIEJOBAHUSIX.

buocencopsl. Me-
TOJIbI yIpaBJICHUS
BHYTPHUKJIETOUHBIMU
IIPOLIECCAMM.

TyHHenbHBIH U cHIIO-
BOI MHUKpockorbl. Ce-
KBEHHPOBaHHE C TIO-
MOIIBIO TYHHEIBFHOTO
MHUKPOCKOTIA.

Hmozo no mooynio 2.

10

22

Mopayas 3

[IpumeHneHne marema-
TUYECKUX METOOB B
9KOJIOTHH

Kosomtouus pacre-
HUM 1 5KHBOTHBIX.
BzauMooTHoIeHHS
pacTeHui U HaCEKo-
MBIX.

MexaHu3Mbl cekpe-
ouu. MexaHu3Mbl
MBIIIEYHOT'O COKpa-
IICHUS.

[Tpobnemsr Heipodu-
3uonorun. Koguposa-
HUe UHpOopMaIuu B
HEPBHOU CUCTEME.
Heliponnsie cetn.

Curnanusanus Ha
YpOBHE OpTaHW3Ma 1
Ha KJIETOYHOM
YpOBHE.

YCTHBIN 1 TUCbMEHHBIN
OIIpoC, IMPOrpaMMHUPO-
BAaHHBI ONIpPOC, Tpe-
HUHI, COCTaBJICHHE pe-
depatoB M JIOKJIANOB,
paboTa Ha KOMIIbIOTEpE
BO BHEyueOHOE BpeMsl.
Keiic-meton. JlemoBas
urpa. Merox pa3suBaro-
iefcs KOOoepauu.

@opMBI  ITPOMEKYTOU-
HOM aTTecTalluu: KOJI-
JOKBUYMBI,  IpOrpam-
MHUPOBAHHBI  OIPOC,
BBINIOJTHEHHE KOHTPOJIb-
HBIX 3aJlaHuM, COCTaB-
JIeHUe pedeparoB
(OCCE), wuHTepaKTuB-
Hble (POpMBI OMpoca, Jie-
noBasi urpa. Meron —

Hensdu




MexaHu3Mbl UMMYH-
HBIX peakiuil. Kie-
TOYHbIE MEXaHU3MbI
MMMYHHOTO OTBETA.
[Ipumenenue nmmy-
HO(EepMEHTHOTO aHa-
Jm3a B OMOJIOTHH.

TpaHcriaHTalMoOH-
HbIA UMMYHUTET.
Bropuynas umMmMyHO-
JIOTUYEeCcKasi HeJ0CTa-
TOYHOCTb

Opranuzanus reaoma,
peryisinus aKTHUBHO-
CcTH TeHOB. Bkiroue-
HHE W BBIKIIOYECHHUE
TE€HOB.

l'enHass wuHXEHEpUs.
Tpancrennble  opra-
HHU3MBbI B HAYYHBIX HC-
CJIeIOBAHMSIX

10

I'enomukc. CBs3p re-
HoMa ® (eHoTura.
ONUreHeTuKa. OBO-
JIFOLIMS T€HOMa.

Hroro 3a 3 moayJib

10

10

16

IK3aMeH

36

Hrtoro

20

30

94

4.2.2.

CrpykTypa AUCIUIUIMHBI B OYHO-3a09HOU opme

n/n

Pa3nesnl u TeMbI
JTUCIHHUILIMHBI

Cemectp

Henenn ceMecTpa

Buabi yuedHoii padoThl,
BKJIIOYAsl CAMOCTOSA-
TeJIbHYI0 paldoTy cTy-

JAEHTOB U TPYI0eM-
KOCTh (B 4yacax)

Jlekuun

PAKTHYECKHUE
JlaGopaTop-
3aHd-

BaHATUSA
HbIE

CamocrosiTe/ibHas pa-
nora

@DopMbI TeKYLLIEr0 KOH-
TPOJIA yCIIeBA€MOCTH U
NPOMEKYTOYHOI aTTecTa-
0

2
-al
-

oayJ1

MonekynspHas 3BO-
mouunsa. Bo3HukHOBe-
HHE KJIETOYHON
¢opmbl  xku3HH. Co-
BpEMEHHbIE po-
OneMbl TEOpUH 3BO-
JIFOLIU opraHuye-
CKOT'O MHpa.

[S—

VY CcTHBIN ¥ THCEMEHHBIN
OTpocC, TPOTPaMMUPO-
BaHHBIM OIpOC, Tpe-
HUHT, COCTaBIIEHUE pe-
dbepaToB W OKJIAIOB,
paboTa Ha KOMIBIOTEPE
BO BHEy4eOHOE BpeMmsl.
Ketic-meron. JlemoBas




2 MoaenupoBaHue 3BO- urpa. Meroa pa3BHBa-
JIOLIMOHHBIX TPOILIeC- IolLelcs KOOoTepaluu.
coB. Bo3HukHOBeHUE @opMBI  TPOMEXKYTOU-
TEHETHUYECKOT0 KOJa. 1 2 | HOM aTrTecTaluu: KO-
DKcrnepuMeHTalIbHAs JIOKBUYMBI, IpOrpam-
IBOJIIOLIMSL. Pounb MHUPOBAHHBIM  ompoc,
mukpo PHK B 3Bost0- BBITIOJIHEHHE KOHTPOJIb-
LIYH. HBIX 3aJaHHi, COCTaB-

3 MexaHu3MBbI HHTETPaA- JIeHue pedeparon
MU METa0OINISCKUX 1 2 | (OCCE), wuHTEepaKTUB-
MmyTel,  CHUCTEMHBIN Hble (OpMBI  OIpoca,
MIOJIXOJl K MCCIIEJIOBA- nenoBas urpa. Meron —
HHIO MeTaboIn3Ma. Henbbu

S) MexaHu3mbl (epMeH-

TaTUBHOI'O KarTaJjn3a. 1 2
Kunernka ¢depmenta-
THUBHBIX peaKuil

5 Crpykrypa  Xpomo-
coM. MexaHu3MBbI pe- 2
TUTHKAIUH, TpaH-

CKpUIILIUM, TPAHCIIS-
LUU.

6 CurHanpHble OMOXU- 3
MUYECKHE KaCKabl

7 ArmonTo3 3

8 Kak paboraet muto- 3
XOH/IpUS U pruOOCOMa.

Wurerpamus merado-
JINYECKUX IIyTeH

9 Hosbie meTonbI HC- 1 3
CJIEIOBAaHUSI CTPYK-

Typsl 6enKoB. [Ipo-
osnema onauHTa 1
JIeHaTypaluu OEJIKOB.

10 | buodwusuka moaBIK- 1 3
HOCTH.

Hmozo no mooynwo 1: 8 25
MopnyJs 2.

1 MexaHu3mbl 610- 1 3 | YCTHBIN U NMCbMEHHBIN
anekTporenesa. Mon- OIpoc, MPOrpaMMHUpO-
HbIE KaHAJbI, CTPYK- BaHHBIA OmpoC, Tpe-
Typa, QyHKIIH. HUHT, COCTaBJICHHE pe-

2 Buyrpukiierounsie 1 2 | depaToB M JOKIIAMIOB,
TPAHCIIOPTHBIC CH- paboTa Ha KOMIbIOTEPE
crembl. IOHHBIE Ka- BO BHEy4YeOHOE BpeMms.
HAJIBI: CTPYKTYpa U Keiic-metron. Jlemoas
¢bynakun. MoHHbIC urpa. Meron pa3BuBa-
HACOCBI — MEXaHUYe- IOLLEHCSl KOOTIEpalHH.
CKHE YCTPOMCTBA.




MonekynspHast 3Bo-
monust. BosHUKHOBe-
HHE KJIETOYHOMN
¢dopmsl xxu3nau. Co-
BpEMEHHBIE TPO-
OJIeMBI TEOPUH IBO-
JIIOLMU OpraHuye-
CKOT'0 MHpa.

Metonibl  CEKBEHUPO-
BaHHUs  OHMOIOJIMME-
pOB. AHaIU3 CTPYK-
TYpBI MEPBUYHBIX
cTpyktyp. CpaBHEeHHUE

MEPBUYHBIX CTPYKTYP
OMOIIOJTMMEPOB.

IIpencka3anue BTO-
PUYHOMN U TPETUYHOMU
CTPYKTYpbI OHOIIOINH-
MEpOB. DBOIIOLUS
MEPBUYHBIX CTPYKTYP
OENKOB U HYKJIEUHO-
BbIbX KUCHOT. [lo-
CTpoeHHe (puioreHre-
TUYECKHX JIPEB.

CucreMHast 610J10-
rus. ['enomukc, mpo-
TEOMHUKC, META00II0-
MHMKC, JTUITHIOMHKC

HanoTtexHonoruu B
OHOJIOTUYECKUX HC-
CJIEIOBAHUIX.

buoceHcopsl. Me-
TOJIbI YIIPaBJICHUS
BHYTPUKJIICTOUYHBIMU
ITPOLIECCAMH.

TyHHENBHBIA U CHIIO-
BOI MHUKpocKoIbl. Ce-
KBEHHPOBaHHE C IIO-
MOIbI TYHHEIBHOTO
MHUKPOCKOTIA.

Hmozo no mooynio 2.

27

DopMBI  POMEKYTOYU-
HOM aTTeCTaluH: KOJI-
JIOKBUYMBI, IpOrpam-
MHUPOBAHHBIM  OIpPOC,
BBIIIOJIHEHHE KOHTPOJIb-
HBIX 3aJaHuM, COCTaB-
JICHUE pedeparon
(BCCE), uHTepakTHB-
Hble (QOpPMBI  OIpoca,
JenoBas urpa. Merop —

Henbbu

MoayJs 3

HpI/IMCHCHI/IC Marema-
THUYCCKUX MECTOAOB B
OKOJIOTHH

Kospomronus pacre-
HUM U )KUBOTHBIX.
BzanmoorHomeHus
pacTeHui U HaceKo-
MBIX.

Y CTHBIN ¥ TUCbMEHHBIN
onpoc, MNPOrpaMMHPO-
BaHHBIM OIpOC, Tpe-
HUHT, COCTaBJICHUE pe-
dbepaToB W OKJIAIOB,




MexaHu3Mbl cekpe-
uu. MexaHu3MbI
MBIIIIEYHOT'O COKpa-
IICHUS.

[Tpo6aemsr Heipodu-
3uonoruu. Konuposa-
HUe uHpopMaIuu B
HEPBHOU CUCTEME.
Heiiponnsie cetu.

Cur"anusanys Ha
YpOBHE OpTaHW3Ma 1
Ha KJICTOYHOM
YpOBHE.

MexaHu3Mbl IMMYH-
HbIX peakuuii. Kie-
TOUYHBIE MEXaHU3MBI
MMMYHHOI'O OTBETA.
[IpumeHeHne nmMmy-
HO(EepMEHTHOTO aHa-
J13a B OMOJIOTHH.

Tpancnanrannon-
HBI UMMYHUTET.
Bropuunas ummyHo-
JIOTUYECKast HEI0CTa-
TOYHOCTb

Opranuzanus reaoma,
perynsuus aKTUBHO-
CTU TE€HOB. Bkiroue-
HUE U BBIKIIOYCHHE
TEHOB.

paboTa Ha KOMIIBIOTEpE
BO BHEy4YeOHOE BpeMmsl.
Ketic-meron. JlenoBas
urpa. Meroy pa3BuBa-
IOLIEHCsl KOOIepaIiH.

@OopMBI  IPOMEKYTOYU-
HOW aTTecTaluu: KOJl-
JOKBHYMBI, TIPOTpaM-
MHUPOBAaHHBIH  oIIpoc,
BBITTOJIHEHHE KOHTPOJIb-
HBIX 3aJJaHUH, COCTaB-
JeHne pedepaToB
(OCCE), wuHTEepaKTHB-
Hble (OpPMBI OMpoca,
nenosas urpa. Meron —

Henbdu

I'ennas uHXXEHepHs.
Tpancrennsle  opra-
HU3MBI B HAYYHBIX HC-
CJIEJOBAHMAX

10

I'enomukc. CBsi3p re-
HOMa ® (eHoTumna.
OnureHeTHKa. OBO-
JIFOIIMS TE€HOMa.

Hroro 3a 3 moayJib

26

IK3aMeH

36

Hroro

10

20

114

4.3. Conep:kanue JUCUUILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3aesiam).

4.3.1. Coodeprcanue 1eKyuOHHBIX 3AHAMUI NO OUCHUNTIUHE.

Moayab Ne 1




Pa3nea 1. BBegenue: ucropus 6nosioruu, KiacCH()UKAIUK )KUBBIX CYIIECTB, MO-
JeKyJsipHas OMOoJIOTHSA, TEOpETHUECKast OMOJIOTHsI, CHCTEMHAast OMOJIOTHSI.

Pazpnea 2. IIpoucxoxkaeHue sKU3HU.

Tema 1. MoJexkyaspHasi 3BoJionusi. BO3HUKHOBeHHMEe KJIETOYHOH (POPMBI
sku3HU. CoBpeMeHHbIe IP00/1eMBbI TEOPHH 3BOJIOLHH OPraHUYeCKOro MHpA.
Mornekybl — 0CHOBa OMOIOTHYECKUX CTPYKTYpP. COBpEeMEHHbIE TEOPUU MOJIEKYJISIP-
HOM 3BOMIOLIMU. BO3HUKHOBEHHE MakpoMoJIeKyJl. CelleKuuss MaKpOMOJIEKYII IO UX
(YHKIIMOHAJIBHBIM CBOMCTBaM. BO3HHMKHOBEHHE KATATUTUUECKUX CUCTEM.
OObeauHeHre MPUMUTHBHBIX HYKJIEMHOBBIX KHCIOT U OenkoB. OOpa3zoBaHue mep-
BBIX CAMOBOCIPOM3BOSILIMXCSI OMOJIOrHueckux cucreM. Teopun oOpazoBaHus ep-
BBIX OJHOKJIETOYHBIX OpraHu3MoB. COBpEMEHHBIE TEOPUHU 3BOJIOLUU OpraHuye-
CKOT'O MHpa OT OJHOKJIETOYHBIX OPraHU3MOB JI0 4YesioBeKa. Teopusi ecTeCTBEHHOTO
orbopa Jlapsuna. Koukypupyromue Teopun

Tema 2. MoaenupoBaHue IBOJIOLUOHHBIX IIpoueccoB. BoO3HUKHOBeHHME F'eHEeTH-
YeCKOro Koaa. JKcnepuMeHTanbHas 3Boawnus. Poas mukpo PHK B 3B0JIIO-
MU,

MaTeMaTnyeckoe MOAECIUPOBAHUE SBOTIOLMOHHBIX MMPOLIECCOB. DTaIbl MOJIE-
JUPOBAHUS 3BOJIIOIMOHHBIX IporieccoB. Haxoxaenue cranmoHapHbix U Ougypka-
LUOHHBIX TOYEK B JUHAMUYECKHX cUcTeMaX. Pa3oBble MOPTPETHI IBOITFOIMOHHBIX
IPOLECCOB, COOTBETCTBYIOIUX aHaMOp(o3aM U uanoaganTauusM. Tumsl nosese-
HUSl IMHAMUYECKUX CHCTEM; CTallMOHApHAs KUHETHKA, KOJeOaTeIbHbIN PEKUM, Xa-
OTHYECKasl TMHAMUKA U UX MaTeMaThudeckoe BelpaxkeHue. [Ipobiiema BOZHUKHOBE-
HUSI TEHETUYECKOI0 KOJia, KaK OJIHA U3 KJIIOUEBBIX MPOOJIEM COBpEMEHHOU OHOIIO0-

TnH.
Pa3znen 2. CoBpeMeHHbIe IPO0JIeMbI OMOXUMHUHU

Tema 1. MexaHu3Mbl HHTEIPALMUA META00JIUYECKUX NyTel, CHCTEeMHbIH MO/-

X004 K UCCJICAJ0BAaHHUIO MeTabdoan3Ma.



MeToap!l ucCIeI0BaHNsI HHTETPUPOBAHHBIX OMOXUMHUYECKUX peakmuii. Cucrem-
HBIM aHaIN3 B OMOXUMUH, KaK HOBBIN MOIXO0/ K H3yYCHUIO OMOXUMUYECKUX TIPO-
1IECCOB BO B3anmoaecTBuu. [IpenmyiiiecTBa Takoro nojaxoAa B 3BOJKOLHUOHHOM,
9KOJIOTMYECKOM, MEIUITMHCKON OMOXUMHUH.

Tema 2. Mexanu3smbl pepMeHTATHBHOTO KaTajan3a. Kunernka ¢pepmMeHTaTHB-
HBIX peakuuu

Oco0eHHOCTH KMHETUKU OMOXMMHUYECKUX MPOIECCOB B KIIETKE; pazHooOpa-
31€ XUMHYECKUX PEAKIIUi B OTpaHUYCHHOM 00bEME, OpraHu3aIis MeTab0InYECKUX
nyTed, KOMIapTMEHTAIU3aIMs, CBs3b C (u3Hoioruei kierku. [IpuHiun y3xkoro
MeCTa.
Tema 3. CTpykTrypa xpomocoM. MexaHM3Mbl pelIMKAIUA, TPAHCKPHUIIIUH,
TPAHCJISLUH.

IIpocTpaHCcTBEHHAsA YKIaJKa HYKJIEMHOBBIX KUCIOT B XpOMAaTUHE, KOHIEHCA-
[[Ms1 XPOMATHHA, B3aUMOJICHCTBUE ¢ OeTKaMHi — TUCTOHaMHU. MeXaHU3Mbl pernKa-
AU, TPAHCKPUIIIIUU U TPAHCIALMM C MO3UIUNA COBPEMEHHONU MOJIEKYISIPHON OMO-
jgoruu. Perynsuus mponeccoB peruiMKauvy, TPAHCKPUIILUMU U TpaHcisiuu. Posib
sJIepHOM MeMOpaHbI B PETYJIAIINU
Tema 4. buoxumMudeckasi aganTaus ;KMBOTHBIX U PACTEHHH

TeMneparypHas agantanus. Agantauusi K TMIIOKCHH, TUIIEPOKCUU, THUIIEp— U
runodapuu. ®usnosornueckre 1 OMOXMMHYECKUE MEXAHU3MBbI alanTauuid. Apjan-
TalMU PACTEHUH K YCJIOBUAM MOBBIIICHHON U MOHWKEHHOW BJIAXKHOCTH, BBICOKOU
KOHLIEHTpAIMH COJieH, ca0oil OCBEIIEHHOCTH.
Tema 5. CurHajbHble OMOXHMHYECKHE KACKA/bI

Ponb kackaHBIX MEXaHU3MOB B PETYJIALMH (PU3UOTOTHIECKUX MPOIECCOB.
3anyck KacKaJHbIX MEXaHU3MOB pH (poTo- 1 xeMopeueniuu. Kackaaneie mexa-
HU3MBbI, KaK BaXKHOE 3B€HO B TOPMOHAJIbHOM peryisinuu. CBepThIBalOLIas CUCTEMA
KPOBH U CHCTEMA KOMILIEMEHTA.
Tema 6. Anonro3

MonekysipHblE MEXaHU3MBI arlonTo3a. Poip KanbUus U MPOTEOTUTUYECKAX

(dbepMEeHTOB B pa3BUTHHU AllONTO3a.



Tema 7. Kak paGoTaer MUTOXOHAPHUS U pudocoma. UHTerpanus Meradoimye-
CKHMX IyTei

CoBpeMeHHbIE NPEACTABIEHUS O CTPOSHUHN U MEXaHU3Me (PYHKIIMOHUPOBAHUS MU-
TOXOHApHUI 1 pudocom. [IpobieMbl, BOSHUKAIOIIHE TP BBICICHUN HHTAKTHBIX
MUTOXOHIPHUNA. DIIEKTPOTPAHCIIOPTHAS LENb, IPUHIMIIBI PACIIOIOKEHHUE ITEPEHOC-
YHUKOB 3JIEKTPOHA. JIokanu3amus u B3auMOCBsI3b YYaCTHUKOB METa00IU3aluuU -

pyBaTa 1 )KUPHBIX KHACJIOT.
Paznen 3. CoBpeMeHHbIe IPO0JIeMbl O0HO(PUUKH

Tema 1. HoBble MeTOABbI HCCJIEI0OBAHMS CTPYKTYPbI OeskoB. IIpodiaema ¢oJi-
JAMHIA U AeHATypauuu 0eJIKOB.

PeHTreHoCTpyKTYpHBIN aHamu3, PokaabHas U SJIEKTPOHHAS] MUKPOCKOMHS,
raMma-pe3oHaHcHas criektpockonusi, IIP, SIMP 1 1iOMUHUCIIEHTEHTHBIA METObI
UCCIIEIOBAHUSI CTPYKTYphI OronoiuMepoB. [locTTpaHcasaiMoHHbIe U3MEHEHUS B
cTpykType 0enkoB. @onauHr 6enKkoB. Pois mepBUYHON CTPYKTYpHI O€IKa B MPE/I-
ompenesieHnH 00jiee BRHICOKMX ypOBHEH opraHu3anuu. [eHarypais 0enkoB
in Vivo u in Vvitro. Bo3aelicTBue TeMnepaTypbl, HOHHOU cuiibl 1 pH Ha BhICIIIHE
YPOBHH OpraHU3alui OUOIoIMMepoB. JleHaTypupyroue areHTol. Jlenaryparuu,
KaK OJWH U3 BaXXHBIX UHCTPYMEHTOB UCCJIEAOBAHUS (PU3NUECKUX U XUMUYECKUX
XapaKTEPUCTUK OMOMOIMMEPOB. PoJib marnepoHoB B 3aIuTe OCIKOB B IIEPUO]T TEM-
IepaTypHOro crpecca. Mexanusm JEeUCTBUS MIAIIEPOHOB.

Tema 2. buopuzuka noABUKHOCTH

duznIecKre METOJIbI U3YUEHHUS MOJIBMYKHOCTH CYOKJIETOUHBIX CTPYKTYP,
KJIETOK, TKAHEW U opranusma. [[puMeHeHne NOHATUI MEXAHUKHU B ONMCAHUM JIBU-
JKEHUSI OMOJIOTHYCCKUX OOBEKTOB.

Moayas 2
Tema 3. Mexanusmbl 0H03J1eKTPOreHe3a. MoHHbIe KaHAJBI, CTPYKTYPa, PyHK-
197078
Ponp OuomnoreHnmanioB B (U3HOJIOTHU KICTKH. MeXaHW3MBbI pa3elICHUS

AIEKTPUUECKUX 3aps/ioB B Ouosiornueckux cucremMax. KoHleHTpauuoHHas pas-



HOCTh noreHuuanoB. @opmyna Hepucra. [lorennman nokost. YpaBaenue ['onba-
MaHa. JJEKTPUYECKasi IKBUBATEHTHAs CXeMa AJIEKTPOBO30yauMoil MemOpansl. [lo-
TEeHLMaN AeCTBUs. JIMHAMHUKa MOHHBIX TOKOB B IPOLECCE Pa3BUTHS MOTEHIMAIIA
nericteusa. Padoter XomkknHa, Xakeau u Karta. MaremaTndeckoe OnmMcaHnue MOTeH-
nyana JEeUcTBUsA B MoJenu XOKKUHA-Xakciau. PacnpocTpaHeHne mOTEHIHAIA
JENUCTBUS TI0O HEPBHOMY BOJIOKHY. KaOenbHasi Teopusi MPOBEACHHUS HEPBHOTO HM-
yJIbCA.

Tema 4. BHyTpHMK/IETOYHbIE TPAHCHOPTHBbIE cUCTeMbl. MOHHBIE KaHAJIbI:
cTpykTypa u pynkuuu. MoHHbIE HACOCHI — MeXaHMYeCKHe YCTPoiicTBA.

Ponb Tpancnopra BemiecTB uepe3 OnomeMOpaHbl B (PU3UOJIOTHH KIETKHU. Pa3-
HOOOpa3ue MeXaHn3MoOB TpaHcnopTa BemecTB. [Ipocras quddysus. 3akon duka u
ypaBHeHue nponunaemoctu. Uccnenoanuss OBeprona, Komnenaepa nu bepnynaa.
Karanusupyemas quddysua. MosnekyaspHble MEXaHU3MbI U OMOJIOTUYECKOE 3HAYE-
HU€. AKTUBHBIA TPAHCIIOPT. DHEPreTUKA aKTUBHOTO TpaHCcHopTa. BTopuuHbIl ak-
TUBHBIN TpaHCHOPT; cuMiopt, autunopt. Na, K-AT®a3a. Tpancnopt nonos. Mon-
HbI€ KaHaJIbl, HHTUOUTOPHI U MOAYJISITOPHI HOHHBIX KaHAJIOB. DIeKTpoanhdy31uoH-
Hoe ypaBHeHue Hepucera-11nanka. CootHomenue Y ccunra. Monnsie kanaisl. CTpo-
€HHUE KAaHAJIOB U MX CBOMCTBA. IHAYIIMPOBaHHBIN TpaHCHOPT UOHOB. [loBUXKHBIE
MEePEHOCUYMKH U KaHATO0(OPMEDHI.

Pasznea 4. CoppemeHHbIe Ipo0JieMbl 0MOMH(OPMATUKH

Tema 1. MeToabl cCeKBEeHMPOBAHMsI OMOINOJUMEPOB. AHAIU3 CTPYKTYPHI Nep-
BHYHBIX CTPYKTYp. CpaBHeHHE NEPBUYHBIX CTPYKTYP OHONOJIMMEPOB.

Tema 2. IIpeackazanue BTOPUYHOM M TPETUYHON CTPYKTYPbI OMOIOJIUMEPOB.
IBOJIOIHSA EPBUYHBIX CTPYKTYP 0€JIKOB U HYKJIEHMHOBbIbX KUCJa0T. IlocTpo-
eHne (puIoreHeTHYeCKNX JApeB.

Tema 3. Cucremuasi 6mosiorusi. 'eHOMHUKC, TPOTEOMHKC, MeTA00JI0MHUKC, JIU-

MUIAOMHKC.
Pa3pges 5. HanorexHoJioruu B OMOJIOTHUYECKHX HCCJIeJ0BaAaHUAX.

Tema 1. buocencopsl. MeToabl ynpaBJjieHHMsI BHYTPUKJIECTOYHBIMH IpoLec-

caMu.



Tema 2. TyHHeIbHBIM M CHJI0BOH MUKPOCKOIbI. CeKBEHUPOBAHME C IOMOLIbIO

TYHHCJIBHOI'0O MUKPOCKOIIA.

Moayas 3
Pa3znen 6. CoBpeMeHHBbIE NPO0JIeMbI 3KOJOT U

Tema 1. [IpumeHeHre MaTEMATHYECKUX METO0OB B IKOJIOTMH
CucTteMHbIN aHanu3 B 3K00run. GakTOpHBINA aHAIN3. AHAIU3 II1aBHBIX KOMIIO-
HEHT. /[uCriepCrOHHBIN aHau3.
Tema 2. KosBosonus pacTeHUd W >KMBOTHBIX. B3aMMOOTHONIEHUS PacTEHU U
HACEKOMBIX.
Paznen 7. CoBpemeHHblIe IP00JieMbl (PU3MOJIOTUH.
Tema 1. Mexann3msl cekpeniiu. MeXaHu3Mbl MBIIIIEYHOTO COKPAILICHMUS.
DK30KpUHHBIE U SHIOKPUHHBIC *ene3bl. ['yMopanbHas peryisius oOMeHa Be-
HIECTB MOCPEACTBOM CUTHAJIOB, MOCTYIMAKOIINX OT KEJI€3 BHYTPEHHEN CEKPELHH.
B3anMocCBs3p HEPBHOM U SHJIOKPUHHOU cucTeM. Hucxopsiee 3B€HO: Talamyc —TU-
noTtajgamyc-runodus- nepudepruyeckue xxene3bl BHyTpeHHel cekpenr. CTaTUHBI U
TUOEpUHBI. DHJOKPUHHAS ATOJIOTUSL.
MpblieqHO€E COKpallleHHe. DHEPreTHKa MBIIIEYHOr0 coKpalleHus. HepBHas u ry-
MOpaJibHasi PETYJISIIUSI MBIIIEYHOTO COKPAICHUS.
Temnbl 2.. [Ipodsiemsbl Helipopusuosorun. Koguposanue uapopmMannu B HepB-
Hol cucrteMme. HelipoHHbIE ceTH.

CoBpeMeHHbIE METOJIbI HEHPOPU3UOJIOTHYECKUX UcClienoBaHui. N3yueHue
GyHKITUH 1 MEXaHU3MOB TIaMSTH, SMOIIUH, TTPOIIECCOB MO3HAHUs, CHA. MaTeMaTHka
Ha ciyk0e Heilpodu3nosoro. MaremaTieckoe MOAEIMPOBAHUE HEUPOPUZUOIIO-
rudeckux mnpoueccoB. KoaupoBanue nHpopmanuu B HEpBHOU cucteme. B3anmo-
CBsI3b HEUPOHOB, 0OpPa30BaHUE HEHPOHHBIX CETEH. IICKTPUICCKUE U XUMUUECKHE
CHHAIICHI.

Tema 3. Curnajamu3anusi Ha ypoBHe OPraHU3Ma U HA KJIETOYHOM YPOBHe.



buopenenuus: ¢oro-, mexaHo- u xemopeuenuus. [IpeobpazoBanue peLenToOpHbIX
CUTHAJIOB B HEPBHBIN UMITYJIbC. CUTHAIBHBIE MOJIEKYJIBI: TOPMOHBI, TOPMOHOIIOA00-
HBIE BEILECTBA, HEHPOMETUATOPBI.

Tema 4. CTtapeHue opranu3mMoB

CoBpeMeHHbIe Teopuu cTapeHust. Posib cBOOOIHOpauKaIbHBIX IIPOLIECCOB B CTape-

HHU.
Paznen 8. CoBpeMeHHBbIe IP00JIeMbl HMMYHOJIOTHH

Tema 1. Mexann3mMbl HMMYHHBIX peakuuil. Kinerounble MexaHM3Mbl HMMYH-
HOro oTBeTa. [IpuMeHeHne MMMYHO(EPMEHTHOT0 AHAJIN3Aa B OMOJIOTHH.

Tema 2. TpancmiaHTAUMOHHBIA UMMYHUTET.

Anturessl MHC. Ux poinib B oTTOpKEeHUU TpaHcIianTatoB. [logbop moHopa, me-
TOJbI TUIIUPOBAHMS TKaHEW. [locTTpaHCcIaHTallMOHHAS T€paIrs: METOIbl HUMMYHO-
CYNPECCUMU.

Tema 3. BropuuHasi MMMYHOJIOTHYECKAas HEJOCTATOYHOCTD

CuHapoM MpUOOPETEHHOT0 UMMYHOAE(PUINTA YeTaoBeka. Pa3paboTka HOBBIX METO-
JI0B Tepanuu. Bo3MokHa 1 BaKLIMHALMS IPOTUB BUPYCOB HMMYHOAE(DULINTA.
Pa3nen 9. CoBpemenHblIe NP00JieMbl T€HETHUKH.

Tema 1. Opranuzanus reHoma, peryJisiliis akTUBHOCTU I'€HOB. BkiltoueHne u BbI-
KJIFOUEHUE TEHOB.

Onepon. CTpyKTypHBIE, TEPMUHAIBHBIE U MHUIMAIBHBIE YYACTKU B OIEPOHE.
HNutpons! u 3x30Hb1. JIHK-mmonumMepassl u pectpukrasel. Perymsanus pennmkanuu
JHK.

Tema 2. I'enHast uHxkeHepus. TpaHcreHHbIe OPraHU3Mbl B HAYYHbBIX MCCJIEI0-
BaHMSAX

[IpoOnemMbl U MEPCIIEKTUBBI PAa3BUTUSI TEHHOM MH)KEHepuu. Matepuainbl U METOJIbI
I€HHOW WH)KEHEpUHU. TpaHCreHHbIE OPraHW3Mbl: MO3UTHUBHBIE W HETaTUBHBIE ac-
MEKTBHI.

Tema 3. I'enomukc. CBsi3b reHOMa U (peHOTUNA. JNMUTEHETHKA. JBOJIIOIUA Te-

HOMaA.



4.3.2. Codeprcanue npakmuueckux 3auAmMuil no OUCUUnIUHe.
Monayas 1
Tembl NpAKTHYECKHUX M/HJIH CEMUHAPCKUX 3aHATHH

Cemunap Nel. IIpoucxoxkaeHue »Ku3Hu
TemMbl 17151 00Cy:KIeHMS
1. MounekyssipHas 3BOJIOLUS.
2. Bo3HukHOBeHHE TeOpHH 00pa3oBaHUE KIETOUHON (OPMBI KU3HU.
3. CoBpemeHHbIE IPOOJIEMBI TEOPUHU IBOJIOLUN OPIraHUYECKOTO MHpA.
Cemunap Ne2.
Tembl 1J151 00CyAKACHUS:
1. MonenupoBaHH€e 3BOJIOLMOHHBIX MPOIIECCOB.
2. BO3HHMKHOBEHHE I'€HETUYECKOTO KOJa.
3. DKcrepuMeHTaIbHask YBOJIIOIHSI.
4. Ponbs mukpo PHK B 3Bomronmu.
Cemunap Ne 3. MexaHM3Mbl HHTEIPALIMUA MeTA00JINYECKUX MyTel, CHCTEM-
HBII MOJIX0/1 K MCCJIeJ0BAHUIO MeTa00JM3Ma.
1. Metonpl UcceI0BaHUS UHTETPUPOBAHHBIX OMOXUMHUYECKUX PEaKIIHi.
2. MexaHu3Mbl HHTErPAlMA META00IMYECKHUX My TeH
3. CucTteMHBIN aHANMM3 B OMOXMMHH, KaK HOBBIH IMOX0]] K H3yUCHUIO OMOXUMUYE-
CKHX IPOLECCOB BO B3aMMOJICHCTBHH.
Cemunap Ne4. Mexanu3mbl pepMeHTAaTUBHOTO KaTtaiau3a. Kuneruka ¢pepmen-
TATUBHBIX peakiui
1. Oco0EeHHOCTH KUHETUKU OMOXMMUYECKUX MPOIECCOB B KIIETKE
2. pa3zHo00pa3re XMMUYECKUX Peakluii B OrpaHUYE€HHOM 00BbEME,
3. opraHuzaiys MeTabOJINYECKHUX MyTel, KOMITApTMEHTAIN3aIMs, CBI3b ¢ PUHO-
jorueu kinetku. [IpuHnun y3koro mMecra.
Cemunap NeS. Ctpykrypa xpoMmocom. MexaHu3Mbl peryinKaluu, TPAHCKPHUII-

IUHU, TPAHCJIAIUA.



1. TIlpoctpaHcTBEHHas YKJIaJKa HYKJIEUHOBBIX KUCJIOT B XpOMAaTUHE,
2. MexaHU3MBI pETUTUKAINH, TPAHCKPUITIIAHA ¥ TPAHCIIAINH C TTIO3UIIHNA COBPEMEH-
HOM MOJICKYJISIPHOW OMOJIOTHH.

3. Perymsmus mpoiieccoB peIruIMKaIiy, TPAHCKPUIIIIHNK | TPAHCIISIUH.

4. Ponb snepHoit MeMOpaHbI B peTyJIsIINN

Cemunap Ne 6. buoxumuueckasi aganTanus ;KMBOTHBIX U PACTEHHH

TeMmneparypHas aganramnus.

1. Agnanrarus K TUIIOKCUH, TUIIEPOKCHUH, TUTIEP— U TUIIO0APHH.

2. dusnoIornueckrue ¥ OMOXUMHUYECKHE MEXaHU3MBbI aJarTallHi.

3. ApnanTtanuu pacTeHUH K YCIIOBUSM MOBBIITICHHOW W MIOHWKEHHOM BIIAYKHOCTH,
BBICOKOM KOHIICHTpAIIMU COJIeH, cJ1aboi OCBEIIEHHOCTH.

Cemunap Ne7. CurHajibHble OHOXMMHUYECKHE KACKA/bI

1. Posb kKackaJHBIX MEXaHU3MOB B PErYJISILIUK (PU3UOJIOTUYECKUX MTPOLIECCOB.
2. 3ammyck KackaJHbIX MEXaHU3MOB IPU (POTO- U XEMOPELETIIHH.

3. KackanHble MEXaHU3MBI, KAK BA)KHOE 3BEHO B TOPMOHAIBHOW PETYIISALUU.
4. CaepThIBarOIas CHCTEMA KPOBH U CHCTEMA KOMIUIEMEHTA.

Cemunap Ne7. HoBble MeTObI HCCIIeA0BAHUA CTPYKTYPHI 0eikoB. IIpodJiema

¢onauHra U feHarypauuu 0eJKoB.

1. HoBble MeTOIBI MCCCAOBAHUS CTPYKTYPHI OCIIKOB

2. TlocTTpaHCISIMOHHBIE U3MEHEHHSI B CTPYKType OenkoB. Donauar 6enkoB. Jle-
HaTypaisa 0eaKoB in VIVO u in Vitro.

3. Henarypanuu, Kak OJMH U3 BaYKHBIX HHCTPYMEHTOB HUCCIICIOBAHMS (pU3HUe-
CKMX U XUMHUUYECKUX XapaKTEPUCTUK OUOMOIUMEPOB.

4. Ponp manepoHOB B 3aIIUTe OCJIKOB B TIEPUOJ] TEMIIEPATYPHOTO cTpecca. Mexa-
HU3M JICVCTBUS IANEPOHOB.

Cemunap Ne9. Mexanu3mbl 0M03JIEKTPOreHe3a.

1. Ponp OMonoTeHNMAIOB B (DU3MOIOTHH KIETKUA. MeXaHU3MbI pa3aesieHus dJIeK-
TPUYECKUX 3aPSAI0B B OMOJOTHYECKUX CUCTEMAaX.

2. KonmentpanuonHas pa3HocTh notenmuanoB. @opmyna Hepucra.

3. Tlorenmuan nokos. YpaBuenue ['onbamaHa.



4. DnexkTpuyeckas 5KBUBATEHTHAs CXeMa 3JIEKTPOBO30yIMMOIl MeMOpaHsbl.

5. Ilorenuunan neiicTBus. MaremMaTHUYECKOE ONMCAHUE MTOTEHIMAIA JEHCTBUS B
Moesn X0 KKHHA-XaKCIIH.

6. PacmpocTpaneHue moTeHIMaNa ASHCTBUS 110 HEPBHOMY BOJIOKHY. KabenpHas
TEOPHsI POBEIECHUS HEPBHOT'O UMITYJIbCA

Cemunap Nel(.

MeTobl CEKBEHUPOBaHHs OMONOJIMMEPOB.

AHanu3 CTpyKTypbl IEPBUYHBIX CTPYKTYP.

CpaBHEeHHE TEPBUYHBIX CTPYKTYp OMOIIOIUMEPOB.

[Ipenckazanrie BTOPpUYHOU U TPETHUHOM CTPYKTYpPbl OMOIOIMMEPOB.

OBOIONMS IEPBUYHBIX CTPYKTYP OCJIKOB U HYKJIEHUHOBBIBX KUCIOT.

[TocTpoenue (HpUIOreHreTHYeCKux JpeB.

N o g bk~ 0D Ee

Cucremnas Ouonorus. ['eHOMUKC, TPOTEOMHUKC, META0OJIOMUKC, JIUIHJIO-
MHKC.
Cevunap Ne 11. HaHOTEXHOJIOTMH B OMOJIOTHYECKHUX MCCJIEOBAHUSX.
1. BuoceHcopsl.
2. Metoapl ynpaBieHUs] BHYTPUKJIETOYHBIMU MPOIIECCAMHU.
3. TyHHeNbHBIN U CUIOBON MUKPOCKOIBI. CEKBEHHPOBAHHE C MTOMOIIBIO0 TYHHEIb-
HOTI'O0 MUKPOCKOIIA.
Cemunap Nel2 Cospemennbie mpo6ieMbl 3K0JIOTHH
CucTteMHBIN aHAIU3 B SKOJIOTUU.
@akTOpHBIN aHaM3. AHAIU3 ITIaBHBIX KOMIIOHEHT.
JIUCTIepCUOHHBIN aHAJIU3 B KOJOTUU
4. KosBosonusi pacTeHUH W JKUBOTHBIX. B3aMMOOTHOIIEHHS] PACTEHHI HACEKO-
MBIX.
Cemunap Ne 13. CoBpemeHHblIe podJieMbl GU3MOT0THH.
1. MexaHu3Mbl CEKpELUU.
2. MexaHU3MBI MBIILIEYHOTO COKPAICHUS.

3. [TpoGnemsbl HeWipOhU3UOTIOTHH.



Koauposanue nadopmanmu B HEpBHOU CUCTEME.
HelipoHHsle cetn.

CI/II‘HaJ'II/IBaHH}I Ha YPOBHC OpraHu3Ma U Ha KJICTOYHOM YPOBHC..

N o o &

Crapenue opraHu3MoB

Cemunap Nel4. CoBpemeHHbIe IPO0JIeMbI HMMYHOJIOTHHI
MexaHn3Mbl UMMYHHBIX PEAKIIHAM.
KiieTounble ¥ ryMopaibHble MEXaHU3Mbl HMMYHHOI'O OTBETA.
[IpumeHnenrne UMMyHO(EPMEHTHOTO aHaJIM3a B OMOJIOTHH.

TpaHCIIIaHTallMOHHBIA UIMMYHUTET.

A S

BtopuuHas uMMyHOJIOTHYECKAsT HEAOCTATOUHOCTh. CUHIAPOM MPUOOPETEHHOTO
UMMYHOIe(PUITTA YeTTOBEKA.
Cemunap NelS. CoBpemeHHbIe IP0O0JIeMBbI T€HETUKH.
Opranuzanus reHoma,
Perynsinusa akTHUBHOCTH I'€HOB. BKIIFOU€HUE U BBIKIIFOYEHUE TEHOB.

['enHas uHxeHepus.

A W Do

Tpchr CHHBIC OPTraHN3MbI B HAYYHBIX UCCIICAOBAHUAX

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTUHU

Jlexuu, mpakTUYECKUE 3aHSATUSI, MUCbMEHHBIC 3a7aHust, pedeparsl (3cce), uH-
TEpHET BO BHEAYAUTOPHOE BPEMs, MPOrpaMMUPOBAHHBIN OMPOC IO TECTOBBIM 3a-
JIaHUSIM, YCTHBIA Ompoc, npe3eHTtauuu. [lo gucuumnmue npeaycMorpero 20 yacos
3aHSTUNA B MHTEPAKTUBHBIX (POpMax, Ilie BO3MOXKHO MIPUMEHEHUE CICAYIOIINX Me-
TOJOB: THUCKYCCHH, 1e0aTOB, KEHC-METO/1a, METOJ1a «MO3TOBOTO IITYPMay, JCIOBOM
WTPBI.

6. YueOHO-MeTOAMUYECKOE 00eceyeHre CAaMOCTOATEIbHON PadoThI CTYICHTOB.

CamocTtosTenbHass paboTa CTylneHTa HaJ TIIyOOKMM OCBOEHHEM (hakThue-
CKOTO MaTepuaja OpraHu3yeTcsl B IPOLECCE BHIMOIHEHUS TaOOPATOPHBIX 3a/1aHUH,
MOJIFOTOBKH K 3aHATHSM, IO TEKYILIEMY, IPOMEKYTOUHOMY U UTOTOBOMY KOHTPOJIIO
sHanuil. [IpomnyieHHbIe IeKIuu oTpadaThIBatOTCs B (hopme cocTaBiieHus pedepara
I10 IIPONYIIEHHOU TEME.

3aianus Mo CaMOCTOATENIbHON paboTe pa3HOOOPA3HBI:



- IOUCK 1 0030p MyOJUKAIHi U 3JEKTPOHHBIX UICTOYHUKOB HHPOPMAIIUH P MO
TOTOBKE K 3aHATHUSM, HalTUCaHUU pedepaToB, KypCOBBIX U AUIJIOMHBIX 3a/1aHUl;

- aHAJIN3 UHOCTPAHHOW HAYYHOH JTUTEepaTyphl Ha S3bIKE OPUTHHATIA

- paboTa ¢ TecTaMH U KOHTPOJIBHBIMH BOIIPOCAMU TPU CAMOIIOTOTOBKE;

- 00paboTKa M aHAINU3 CTATUCTHYECKUX U (PAKTHYECKUX MATEPUATIOB, COCTABICHUE
BBIBOZIOB HA OCHOBE MPOBEIEHHOTO aHAJIN3a.

Pe3ynbTaThl caMOCTOSTENEHON PA0OTHI KOHTPOJIUPYIOTCS MIPETIOIaBaTEeNIeM U
YUUTBHIBAIOTCS NP aTTECTALIUU CTYyACHTa (3aueT, sk3ameH). [Ipu 3ToM mpoBoAsITCS
TECTUPOBAHUE, IKCIIPECC-OMPOC HA MPAKTUUECKUX M JTaOOPATOPHBIX 3aHATUAX, 3a-
CJIyIIMBAaHUE JIOKIJIAJIOB, TPOBEPKA MUChMEHHBIX KOHTPOJIBHBIX PadoT.
CamocrosiTenbHas padoTa CTyJI€HTa HaJl TITyOOKHMM OCBOEHUEM (PAKTUYECKOro Ma-
TepHuaja MOKHO OpraHM30BaTh B MPOIIECCE BBIMOJIHEHHS pedepaToB, MOUCKA HH-
dbopMaruu Mo MaTepuansaM CEMUHAPCKOTO 3aHATHUS, TIOJTOTOBKH K 3aHSATHUSIM, TEKY-
IEMY, IPOMEKYTOYHOMY U UTOTOBOMY KOHTPOJIIO 3HAHUM.

Pa3naesibl 1 TeMBI AJI1 CAMOCTOSTE/Ib- Buabl u coaepKaHue CaMOCTOATEC/Ib-

HOI'0 U3YYeHMS HOM padoTHhI
CoBpeMeHHbIE TPOOJIEMbl TEOPUU IBO- | TOKJIA]
JOLUUA
AJlanranus K TMIIOKCUU CaMOCTOSITENIbHAS TOATOTOBKA MO J10-
MTOJTHUTEIBHOM JINTEPATYPE
CrpykTypa XpoMocoM pedepar
MexaHu3MBbl peTUIUKAIUN JOKJIa]

Camoopranuzaiusi B HEpPaBHOBECHBIX | pedepar
CUCTEMAX.

Nonnsie kananel. CTpykTypa ¥ PYHKIIMH | CAMOCTOSITEIbHAS TTOATOTOBKA TIO JI0-
MOJIHUTEJILHOM JIMTEpaType

BHyTpukieTrouHnble TpaHCIOPTHBIE CH- | pedepar
CTEMBI

AHanu3 NnepBUYHON CTPYKTYphl OHMOIO- | CAMOCTOSTENbHAS TOATOTOBKA TIO JI0-
JIUMEPOB. ITOJTHUTEIBHOM JIUTEPATYPE

CexBeHUPOBaHUE C MOMOIIBIO TYHHENb- | CAMOCTOSITEIbHAS MOJITOTOBKA IO J0-
HOI'O MUKPOCKOIIQ MOJIHUTEJILHOM JIUTEpaType

@dokajbHasg W CHJIOBass MUKPOCKOIIHS CaMOCTOSTEIbHAA NOATOTOBKA I10 J10-
MOJIHUTEJILHOM JIUTEpaType




KOG)BOJII-OLII/ISI paCTeHI/Iﬁ " JKUBOTHBIX JOKJIaJ

MexaHu3MBbI IaMsATU JOKJIaJ

KoanpoBanue nHdopmaiuu B HEpBHOI | pedepar

cCUCTEME

['ennas uHxeHepus CaMOCTOATEIbHAs MTOATOTOBKA 110 J10-
MOJIHUTENLHOM JIuTepaType

TpaHncreHHble OpraHU3Mbl pedepat

7. ®oH/1 OLIEHOYHDBIX CPEACTB IJIA NMPOBECACHUSA TEKYIICI0 KOHTPOJIsA yClieBace-
MOCTH, HpOME)KyTO‘IHOi/'I aTTeCTalluM 10 HTOraM OCBOCHUA JUCHMUILIMHBI.

7.1. TunoBble KOHTPOJILHBIC 3aJaHUS

TemarTuka pedeparon
BO3HUKHOBEHHE T€HETUYECKOTO KOJa
Ponps MukpoPHK B 3BOMIOIIMH
Bo3HUKHOBEHNE KIIETOUHOU (DOPMBI KUZHH
Arnonro3
Kak paboTaetT MUTOXOHIpUS
TeMmneparypHas afantamnus y >)kUBOTHBIX
[Tarteponsl

donauur O0eIKoB

© ©o N o gk~ WD RE

MeTobl CeKBEHUPOBAHUS OHOITOTMMEPOB

10.I'eHOMUKC, MPOTECOMHK, METAOOJTOMHKC, JIMTTHTOTTUKC
11.TyHHenbHass MUKPOCKOIHS

12.®oxanpHasi MUKPOCKOTIHUS

13.buocencopsl

14 HaHOTEXHOJIOTUH B UCCIICTOBAHUH OMOJIOTHUYECKUX CTPYKTYP
15.CucTteMHBIN aHAIU3 B SKOJITOTHH

16.KonupoBanvie nHpopMaluu B HEPBHOW CUCTEME




17.MexaHu3Mbl IaMsITH
18.Teopuu crapenus
19.I'ennas uH>XeHEPUS

20.TpaHcreHHBIE OPTraHU3MbI B HAYYHBIX UCCIICIOBAHUSIX

IIpumepHbIii IepeyeHb KOHTPOJIbHBIX BOIIPOCOB

BO3HUKHOBEHHE T€HETHYECKOTO KOJ1a
Pose mukpoPHK B 3Bomonnmn
Bo3HUKHOBEHNE KIIETOUHOU (DOPMBI KUZHH
AnonTo3
Kak paboTtaeT MUTOXOHIpUS
TemnepaTypHas aganTaius y )KMUBOTHBIX
[Tarteponsl
donauHr OeIKoB
. MeTonpl cekBeHUpOBaHMs OUOMIOJIMMEPOB
10 ['eHOMUKC, TPOTEOMHK, METAOOJIOMUKC, JIUITHIOTTUKC
11.TyHHenbHast MUKPOCKOITHS
12.DokanpHast MUKPOCKOIIHS
13.buocencopsl
14. HaHOTEXHOJIOTUHU B UCCIEAOBAHUM OUOJIOTMYECKUX CTPYKTYP
15.CucreMHbIi aHAJIU3 B SKOJTOTUH
16.KonupoBanue nHpopMany B HEPBHOH CHCTEME
17.MexaHU3MBI TTAMSTH

18. Teopuu crapenus
19.T'ennas uH>XEeHEpUS
20.TpaHCcreHHbIE OpTaHU3MbI B HAYYHBIX HCCIICTOBAHUSIX
21.Apanranmsa K THIIOKCUU
22.Camoopranu3aiiys B HEpaBHOBECHBIX CHCTEMaX.
23.CeKkBEHUPOBAHUE C TTOMOIIBIO TYHHEITFHOTO MUKPOCKOTIA
24.KonBoIOLHS paCTCHUN U dKUBOTHBIX
25.KoanpoBanue nHPOpMAIK B HEPBHOM CUCTEME
26.TpaHCcreHHbIE OPTaHU3MBI

©CoNoOkWWNE

IIpumepHbIe BONPOCHI K IK3aMEHY

MonekynsipHas 3BOIIOLUS

Bo3HukHOBEHNE KIIETOYHON (DOPMBI KUZHH
CoBpeMeHHbIe Mpo0JIeMbl TEOPUU OPraHUYECKOTO MUPa
MopaenupoBaHue 3BOTIOLHOHHBIX ITPOLIECCOB
Bo3HuKHOBEHHE TeHETUUECKOT0 KOJa
DKCIepUMEHTAIbHAS SBOJIIOIUS

Ponpe muxpo-PHK B 3Bontonnu

NoakRwNE



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45,
46.
47.
48.
49,
50.
o1.

MexaHu3Mbl THTErpaluy METa0OJINYECKUX Ty TEN
MexaHu3Mbl (hepMEHTATUBHOTO KaTalu3a.

CrpykTypa U (yHKIMHA HYKJIEUHOBBIX KUCIIOT
CrpykTypa XpoMOCcOM

MexaHu3MBbl pETUIMKALNN, TPAHCKPUIILUN, TPAHCIISLIUU
Kunernka hepMEHTATUBHBIX pEaAKIIHii

buoxumuueckas azantauus K paCTeHUM U KUBOTHBIX
TemmneparypHas amanranus

Apnanranys K TMIoKCHH

CurHasibHble OMOXUMHUYECKUE KACKA b

ArnonTo3

Kak paboTaetT MUTOXOHIpUS

WNuTerpanust MeTabonM4ecKuX ImyTel

HoBble MeTOIbI HCCIEIOBAaHUS CTPYKTYPhI OEJIKOB
[Tarteponsl

BHYTpHUMOJIEKYIIIpHBIE ITPOLIECCHI

buodusuka nogBuxHOCTH

MexaHn3Mbl OMO3IIEKTpOreHe3a

HonHbie KaHaABI: CTPYKTYpa U QYyHKIIUU

CrpyKTypa KJIETKH Ha YPOBHE MOJIEKYI
BHYTpHKIETOUHBIE TPAHCIIOPTHBIE CUCTEMBI

HNonHbIE HACOCHI

MeTobl CEeKBEHUPOBaHUS OMONOJIMMEPOB

AHanu3 NepBUYHON CTPYKTYpPbI OMOIOIMMEPOB
[Ipenckazanvie BTOpUYHOU U TPETUUHOM CTPYKTYpPbl OMOMOIMMEPOB
DBOJIIOLNS IEPBUYHBIX CTPYKTYP OEJIKOB U HYKJIEUHOBBIX KUCJIOT
[Toctpoenue puIOreHeTHYECKUX IpeB

Cucremnast Ouoorus

I'enomukc. [IpoTeonmukc. JInnuagoMukc

buocencopsl

Mertoasl yripaBieHUs BHyTPUKIETOYHBIMU MIPOLIECCAMHU
HaHnoTexHOon0THY B HCCEA0BaHUN OMOIOTHUECKUX CTPYKTYP
TyHHEIBHBIN U CBETOBOW MUKPOCKOII
CexBeHMPOBaHME € MOMOUIBIO TYHHEIIBHOTO MUKPOCKOIIA
CUCTEeMHBIN aHAJIN3 B 9KOJIOTHH

@aKTOPHBIN aHAIU3

AHaJIN3 TJIABHBIX KOMIIOHEHT

JluciepCcuoHHbIN aHaIu3

KoaBoutronus pacTeHni U J)KUBOTHBIX
B3anMooTHOLIEHNS PaCTEHUH U )KUBOTHBIX
MexaHu3MBbl CeKpeLu

MexaHU3MBbI MBIIIEYHOTO COKPAICHUS

[TpoGnemsbl Helipodu3noIOoTUN

KoaupoBanue nHpopManu B HEPBHOU CUCTEME



52. Heiiponnsie cetn

53. IIpobiieMbl UMMYHOJIOTHH

54. Curnanusaiys Ha ypOBHE OpTaHU3Ma U KJIETOYHOM YPOBHE
55. MexaHu3Mbl TaMATH

56. CrapeHue opranu3zMoB

57. Teopuu cTapeHuUs

58. Opranuzanus reHoMma

59. Perymnsmus akTHBHOCTH T€HOB

60. ['ennas unxeHepus

61. TpaHcreHHBIC OPTAaHU3MBI B HAYYHBIX UCCIIEIOBAHMIX
62. DOnureHeTwka

63. DBomronus reHomMa

7.2. Meronuueckue MaTepHalibl, ONPEIEISIONIre MPOIeAypYy OLICHUBAHUS 3HAHUM,
YMEHUM, HABBIKOB U (WJIN) OTBITA IEITEIILHOCTH, XapaKTEPUIYIOIIUX ITArbl (POPMHU-
POBaHUsI KOMIIETCHIIUM.

OO01mumii pe3ynbTaT BHIBOJUTCS KaK MHTETpaJIbHAS OIIEHKA, CKIIAIBIBAIOIIAS U3 TEKY-
1iero KoHTpoJs - 40% u mpoMeKyTOYHOTO KOHTpoJIs - 60%.

Texymuii KOHTPOJIb MO JUCHUTIIMHE BKIIIOYAET:

- TIOCEIICHNE 3aHATHH - 5 0aI0B,

- y4acTHe Ha MPAKTHYECKUX 3aHATUAX - 65 0aioB,

- BBITIOJIHEHUE JIOMAIIIHUX KOHTPOJBHBIX padoT - 30 6aios

[IpomMexyTOUHBIN KOHTPOJIb IO JUCIUILINHE BKIIOYAECT:

- MUChbMEHHAs! KOHTPOJIbHAs paboTa - 50 GaioB,
- TectupoBanue - 50 6amioBs.

8. Yue0Ho-MeTOAMYECKOE 00eceyeHne TUCIUILINHDBI.

a) aJipec caiita Kypca

HNutepHer-aapec caura.

1. cienmanu3upOBaHHBIN yueOHBIH caiiT, Ha mardopme Moodle «CoBpemeHHBIC
POOIEMBbI UMMYHOJIOTHF

http://edu.dgu.ru/course/view.php?id=1239

2. O6pa3zoBarenbHbIi 010T «CoBpeMEHHBIE MPOOIEMbl UMMYHOJIOT UM
https://modernbiologyproblem.blogspot.com

0) OCHOBHas JUTEpaTypa:

a) OCHOBHAs JTUTEpaTypa:

1. EmenbsinoB B.B. buoxumus [DnexktpoHHbIi pecype] : yuebHoe nmocooue / B.B.


http://edu.dgu.ru/course/view.php?id=1239
https://modernbiologyproblem.blogspot.com/

EmenbsanoB, H.E. MakcumoBa, H.H. Mouynbckas. — DJIEKTPOH. TEKCTOBBIE JIaH-
Hble. — ExaTepunOypr: Ypanbsckuii dhenepanbubiii yausepcuter, 9bC ACB, 2016.
— 132 C. — 978-5-7996-1893-3. — Pexum JOCTYyTIA:
http://www.iprbookshop.ru/68228.html

2. Anupapycenko C.d. buoxumus 1 MoseKyJisipHas OUoJIOrHs [ DIEKTPOHHBIN pecypc]

: yuebHo-MeToaunueckoe nocooue / C.d. Auapycenko, E.B. Jlenncosa. — Dinek-
TPOH. TEKCTOBBIE TaHHbIe. — CTtaBpomnois: CeBepo-KaBkazckuii denepanbHbIil yHU-
Bepcurer, 2015. — 94 c¢c. — 2227-8397. — Pexum jgoctyma:

http://www.iprbookshop.ru/63077.html

3. Pyoun A.b. buodusuka. Tom 1. Teopernueckas 6nodusmnka [IaeKTpOHHBIN pe-
cypc] : yueonuk / A.b. PyOuH. — DnekTpoH. TekcToBbIe AaHHBIe. — M. : MOCKOB-
CKHUI rocyapcTBEeHHBIN yHUBepcuTeT uMenn M.B. JlomonocoBa, 2004. — 448 ¢c. —
5-211-06110-1. — Pexxwum nmoctyna: http://www.iprbookshop.ru/13075.html

4. buodusuka [InexTpoHHbIN pecypc] : yueOHuk a1 By30B / B.I'. ApTioxoB [u 1ip.].
— DJEeKTpPOH. TEKCTOBbIE JaHHble. — MockBa, ExarepunOypr: AkaneMuyeckuii
[Ipoexr, JlenoBas kuura, 2016. — 295 ¢. — 978-5-8291-1081-9. — Pexum no-
cryna: http://www.iprbookshop.ru/60018.html

5. Anoxuna H.B. O0mas u kKInmHruYecKass UMMYHOJIOTHS [ DJIeKTpOHHBIN pecypce] :
yueOHoe nocobue / H.B. AnHoxuHa. — DIEKTPOH. TEKCTOBbIE JaHHbIe. — CapaTos:
Hayunast knura, 2012. — 159 c¢. — 2227-8397. — Pexum pgocryma:
http://www.iprbookshop.ru/8213.htmi

6. PemusoB A. H., Makcuna A. T'., I[lotanenko A. fI. Meaumuackas u Omojgorude-
ckas ¢pusuka. M.: «/lpodar, 2008, 558 c.

7. Wmuar P., Tesc I'. ®usnonorusa uyenoseka. T. 1, M: Mup, 2005, 314c.

8. PoiiT A, bpocrodd k., Metin JI. Ummynomorus. M.: Mup, 2000, 592 c.

9. Levitan I. B. The neuron. New York.Oxford Un. Press -2002, 603 p/

0) IOTMOTHUTENbHAS IUTEpaTypa:

1. JaBren T. K. u np. Bo3HukHOBeHUE U (haKTOPHI SBOTIONUYA UMMYHHON CHCTEMBI
// ' Yenexu coBp. o6uonoruu. -2007 - T. 127 - Nel.- C. 5-12

2. Tpudonosa u ap. MosekyIsapHble MEXaHU3MbI CHCTEMHON YCTOWYMBOCTH pacTe-
HUM K BUPYCHBIM HH(EKIIUSAM U CITIOCOOBI MOBHIIICHHUS BUPYCOYCTOMYNBOCTH ITyTEM
TpaHcTeHesa.// Ycnexu coBpeMenHoi ononoruu. T.127, Nel, C. 13-24,

3. JIyuenko B. K. Ponb nponuHcoaepxamumx coeAMHEHUH B iepeaade nHGopMaLuu
B MO3re, MEXaHU3Max MamnsiTd U HEPBHBIX Ooje3Hel. Ycmnexu coBp. buonoruwm, -
2007. - T.127, Nel. —C. 73-86.

4. llaryHoBckuid u Jip. O MOMYJISIITUOHHBIX U OHTOTEHEHTUYECKUX MEXaHU3Max pe-
T'YJISIIY BOCITPOU3BOICTBA PhIO. Y crnexu coBpemenHoi ouosoruu . — 2007.- T.127,
Nel. - C.87-96

5. Amutpues JI. @. DHEepreTuvecKkne MeXaHu3Mbl PEPMEHTATUBHOTO KaTalnu3a: BIIU-
STHUE OKPY>KCHHS TUIPO(PIIHHBIX U MEMOpaHHBIX OenkoB //Kcnexu coBpeMeHHOU
ouosoruu. -2002, T. 122, Ne5, - C.455-466

6. Jlto b. H. MuTtoxoHapuu ¥ KHUCIOPOJHO-TIEPEKUCHBIA MEXAaHU3M CTapeHus,



Ycnexu coBpemennoit Ouonoruu. -2002. —T. 122, Ne 4. — C. 376-389

7. KpxeuxoBckast B. B. I ap. U3odopmer nutoxpoma P-450, Mmetabonuzuzupyro-
IIM€ MOJMHEHACHIIIEHHBIE JKUPHBbIE KUCIOTHI. Y CIIEXHU COBPEMEHHON OMOJIOTHH . -
2002. - T. 122, Ne3. - C. 390-400.

8. IlanoB E. IM. fI3bIk 4ellOBEKa M CUTHAIBHBIE CUCTEMBI )KUBOTHBIX, Y CIIEXH CO-
BpeMeHHo# ouosnoruu. — 2002. —T. 122, Ne3. — C. 496-510

9. EdumuieBa 3.A., UennanoBa T.U. ['eneTnueckas perysisaiius akTUBHOCTH aHTH-
OKCUJAHTHBIX (pepMEHTOB. [ eHeTHUECKH 00YCIOBICHHBIN AePUITUT PEPMEHTOB aH-
THOKCUJIAHTHOM 3amuThl // Ycnexu coBpeMmenHoi ouonoruu — 2009.- T. 129.- N5,
- C. 440-453.

10. I'pumenko B.U., AnekceeBckas D.1. KpnooOGHOBICHIE — OCHOBA JJIsI IpoTpecca
TEXHOJIOTHIA B OMOJIOTUH U MeaunuHe // Y crexu coBpeMenHol ononoruu. — 2003. —
T.123. Ne5, C. 435-444.

11. Unnikrishnanan A., Gafken P. R., Tsukiyama T. Dynamic changes in histone
acetylation regulate origin of DNA replication // Natural Structural Biology/ - 2010.
—V. 17, Ne 4. P. 430- 439.

12. Mehle A., Dounda J.A. Adaptive strategies of the influenza virus polimerase for
replication in human // PNAS - 2009. — V. 106. — P. 21312-21316

13. Kotte O., Zaugg J.B., Heiuemann M.Bacterial adaptation through distributed
sensing of metabolic fluxes // Molecular Systems Biology. — 2010. - V. 6.- P. 1-9

9. Ilepeyensb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKANUOHHOU ceTH «UH-
TEPHET», HEOOXOAMMBIX IJIS OCBOEHMS TUCIUILINHBI.

JlarTOCyHMBEPCHUTET UMEET JOCTYIT K KOMIUIEKTaM OnbOanoTednoro ¢hoHaa
OCHOBHBIX OT€YECTBEHHBIX U 3apyOEIKHBIX aKaJEMUICCKUX M OTPACIICBBIX
YKYPHAJIOB TIO MPO(UITIO TTOJITOTOBKK MarucTpoB 1o Hampaienuto 06.04.01
buonorus:

1. ObC IPRbooks: http://www.iprbookshop.ru/

JIutensnonnbiit goroBop Ne 2693/170t 02.10.2017r. 06 0ka3aHUM YCAYT T10
MPEIOCTABIECHUIO TOCTYIIA.

2. DIeKTpOHHO-OUOIMOTEeUHAs CUCTEMa «Y HUBEPCUTETCKast OMOIroTeKa
oHaitH» www.biblioclub.ru qoroBop Ne 55 02/16 ot 30.03.2016 1. 06
OKa3aHWH HHPOPMAITMOHHBIX YCITYT.

3. DNeKTpOHHO-O0MOIMOTEeUHAs CUCTeMa «Y HUBEPCUTETCKask OMOIHOoTeKa
onaitH» www.biblioclub.ru qoroBop Ne 55 02/16 ot 30.03.2016 1. 06
OKa3aHWH WHPOPMAITMOHHBIX YCITYT.

4. Moodle [DnexTpoHHBIpecypc]: cucTemMa BUPTyalIbHOTO oOydeHueM: [0asza
naHubix | / Jlar. roc. yH-T. - Maxaukana, r. - Jloctyn u3 cetu 'Y unu,
MOCJIC PETUCTPAIIMU U3 CETHU YH-TA, U3 JIFOOOW TOUKH, UMEIOIIIEH TOCTYII B
untepHet. - URL: http://moodle.dgu.ru/.

5. Jloctyn K 3leKTpoHHOM OubmmoTeke Ha http://elibrary.ru Ha ocHOBaHUH
muueH3noHHoro cornamenus Mmexay ®I'bOY BO AI'Y u «OO00» «Hayunas
OnextponnHas 6ubauoreka» ot 15.10.2003. (Pa3 B 5 neT oOHOBIsIETCS



JIMIIEH3UOHHOE COTJIAIICHHUE).

6. HartmonanwHas snexktponHas oubnuoreka https://H30.pd/. JoroBop
Nel01/H2B/101/H3B/1597 ot 1.08.2017r. loroBop neicTByeT B TeueHuu 1
rojia ¢ MOMEHTA ero MOAMUCAHUSI.

7. ®enepanbHbii opTan «Poccuiickoe odpazoBanue» http:// www.edu.ru /
(emmHOE OKHO JTOCTyIa K 00pa30BaTeIbHBIM PeCypcam).

8. denepanbHoe XpaHuiuine «EquHas KoMIeKIus uppoBbIX
oOpa3oBarelbHBIX pecypcoBy http://school-collection.edu.ru/

9. Poccwutiickmii moptan «OTkpeITOro oopasoBanus» http:// www.openet.edu.ru
10.CaiiT 06pa3oBaTenbHBIX pecypcoB JlarrocynuBepcurera
http://edu.icc.dgu.ru 9. Undopmarmonnsie pecypchl Hay4YHO OMOINOTEKH
Harrocynusepcureta http://elib.dgu.ru (moctyn uepes miarpopmy Hayunoit
AJIEKTPOHHOM OnbIMoTeku elibrary.ru).

11.®enepanbHbIil IEHTp 00pa30BATEIHLHOTO 3aKOHOIATEIHCTBA
http://www.lexed.ru

12.Springer. Jloctyn AI'Y npeaocrtaiien coriacHo noroBopy Ne 582-13SP,
MOANMUCAHHBIA MUHUCTEPCTBOM 00pa30BaHus U HAYKHU, IPEIOCTABIICH 110
koHTpakTy 2017-2018 r.1., nopmucanusiii [ TIHTH ¢ opranuzanusMunooe guTe1ssMu
KOHKypca. http://link.springer.com JlocTyn npeaocTaBiieH Ha
HEOTPAaHUYECHHBIN CPOK

10. MeToanyeckue yKazaHusl AJs 00y4aHOIIMXCSH M0 OCBOCHUIO M CIUIIUHBI.

Jlexuus siBAsieTCs OCHOBHOM (popMOI 00y4eHHs B BbICLIEM y4eOHOM 3aBee-
HUU. B X0/1€ TEKIIMOHHOTO Kypca MIPOBOJAUTCS CUCTEMATUUECKOE U3JI0’KEHHUE COBpE-
MEHHBIX HayYHBIX MaTePHUAJIOB, OCBEIICHUE OCHOBHBIX MpoOiemM Ouoxumuu. B tet-
pazu st KOHCTIEKTUPOBAHUS JICKIIUM HE0OXO0IMMO UMETh MOJIs, TJe MO X0y KOH-
CIIEKTUPOBAHUS CTYCHT JiejaeT He0OX0IUMbIE ITOMETKH. 3alUCH JJOJKHBI OBITh U3-
OupaTenbHBIMH, TOJHOCTBIO CIEAYET 3alUChIBaTh TOJBKO ompeaeseHus. B koH-
CIIEKTaX PEKOMEHIYETCS MPUMEHSTh COKPAILICHHS CIIOB, UTO YCKOpSET 3amuch. B
X0J1e U3yUEHHUS Kypca JaHHOTO Kypca 0c000€e 3HaUCHHE UMEIOT PUCYHKH, CXEMBI U
MOATOMY B KOHCHEKTE JIEKIUA PEKOMEHIYETCS JIeJIaTh BCE PUCYHKH, ClICJIaHHbIC
IpernojiaBaresieM Ha JOCKe, WIIM YKa3aHHBIE B HATJIsITHOM TTocoOuu. Bompockl, Bo3-
HUKIMe y Bac B xo/1e IeKnn, peKOMEHIyEeTCs 3al1ChIBaTh HA MOJISIX U ITOCIIE OKOH-
YaHUsI JICKIIUU OOPATUTHCS 3a Pa3bsICHEHUEM K MPETOIaBaTeNIo.

CryneHTy HEOOXOAMMO aKTUBHO PabOTaTh ¢ KOHCIIEKTOM JICKIIUM: TOCTE
OKOHYaHUS JICKIIUM PEKOMEHIyeTCs TIepeUnTaTh CBOU 3allMCH, BHECTH TIOTPABKU U
JIOTIOJIHEHUS Ha 1oJIs1X. KOHCTIEKThI JISKIIU CIeAyeT UCIOIb30BaTh MPU BHITIOJIHE-
HUU JJaOOPATOPHO-NPAKTUYECKUX 3aHITUH, MPU TOJATOTOBKE K dK3aMEHY, KOHTPOJIb-
HBIM T€CTaM, KOJJIOKBUYMaM, IIPU BBITIOJTHEHUN CAMOCTOSTEIIbHBIX 3a/IaHUM.

Pedepar. Pepepar — 310 00630p 1 aHanmm3 TuTepatrypsl Ha BIOpaHHYI0 Bamu
Temy. Peghepam smo me chucannvie Kycku mekcma ¢ nepgoucmoynuxa. Henomy-
ctumo Opath pedeparsl u3 UntepHeTa.

Tema pedepara BeiOupaercs Bamu B cooTBeTcTBHU ¢ Bammmu nHTEpecamu.
Heo6xomumo, uTo0sI B pedepaTe ObLIN OCBEIICHBI KaK TCOPETHUCCKUE MTOJT0KCHUS



BbIOpaHHOM BaMu TeMbl, Tak ¥ IPUBEACHBI U MPOAHATIU3UPOBAHBI KOHKPETHBIE MPH-
MEpBI.
Pedepat odopmiisiercs B BUJie MAITMHOMUCHOTO TEKCTa HA JIMCTAX CTaHAAPT-
Horo (popMmara (A4).
Cmpykmypa peghepama exarouaem ciedyrouue pazoensl:
® TUTYJIbHBIN JIUCT;
® OrJABJIEHUE C YKa3aHUEM Pa3JIEOB U MOAPA3AEIIOB;
® BBEJICHHE, IJI€¢ HEOOXOUMO yKa3aTh aKTyaJbHOCTh MPOOJIEMbI, HOBU3HY HC-
CJIEIOBAHUS U MPAKTUYECKYIO0 3HAYMMOCTb Pa0OThI;
® JIMUTEpPATypHBIN 0030p MO pazzenaM U MojipasjeiaM ¢ aHaAIM30M paccMaTpH-
BaeMoU MPOOJIEMBI;
® 3aKJIIOYEHUE C BHIBOJAMU;
® CIHCOK UCIOJIb3yEMOU JTUTEPATYPBHI.
KenaTenbHOE KCIONB30BAHUE HATJIAHOTO MaTepuaia - TaOMuIbl, rpa@uKu, pu-
CYHKH U T.1. Bce hakThl, cooOpaskeHusi, TaOIUIIbI, PUCYHKH U T.J., IPUBOJUMbBIC U3
JUTEPATYPHBIX HCTOYHUKOB CTYICHTAMH, JOJKHBI OBITH COMIPOBOKACHBI CChIIIKAMU
Ha UCTOYHMK HMH(opmarnuu. Hemonmyctumo koMmnoHoBath pedepar U3 KycKOB JI0-
CJIOBHO 3aMMCTBOBAHHOTO TEKCTA PA3JIMYHBIX JIUTEPATYPHBIX UICTOUHUKOB. Bee 1u-
TaThl I0JKHBI OBITH MPE/ICTABICHBI B KABBIUKAX C YKa3aHUEM B CKOOKaX HCTOYHUKA,
OTCYTCTBUE KaBbIUEK U CCHUIOK O3HAYAET IJIaruaT U sIBJISETCS HapyLIEHUEM aBTOP-
CKUX npaB. Mcronb3oBaHHBIE MaT€pUAIbl HEOOXOIMMO KOMMEHTHUPOBAThH, aHAIU3H-
pOBaTh U JIeJaTh COOTBETCTBEHHBIE U XKEJIATEIBHO COOCTBEHHBIE BBIBO/IBI. Bee BbI-
BOJIbI JIOJKHBI OBITH SICHO U YETKO C(HOPMYJIUPOBAHBI U IPOHYMEpPOBaHbl. CIHCOK
JUTEPATYPBI OPOPMIISIETCS CTPOTO 10 MpaBuiiaM ['ocynapcTBeHHOro cranaapra. Pe-
(depat 10KeH ObITh MOJANUCAH aBTOPOM, KOTOPBIN HECET OTBETCTBEHHOCTH 3a MPO-
JIeTaHHYI0 padoTy.
IlepeyeHb y4eOHO-METOAMYECKUX MATEPHAIOB, MPEIOCTABISEMbIX CTY/ICH-
TaMm BO BpeMs 3aHATHM:
- pabouune TeTpaau CTY/ICHTOB;
- HaTJIsIIHBIE TTOCOOUS;
- CJIOBapb TEPMUHOB;
- TE3UChI JCKIUM,
- pa31aTOYHbBIA MaTEpUAII 110 TEMATUKE JICKIUM.

11. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOT U, HCIOJb3YyEMBbIX IIPH OCYIIECTB-
JICHUH 00pa30BaTEJIbHOIO0 NPOLEcca M0 AMCHMILINHE, BKIYas IepedYeHb Mpo-
rpaMMHOro odecrnedyeHnss 1 MHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

® KOMITBIOTEPHOE U MYJbTUMEIUUHOE 000PYAOBaHUE, KOTOPOE HCIIOIB3YETCS
B XOJI€ U3JI0KEHUS JICKIMOHHOTO MaTepHaIa;

® [TaKeT MPUKJIAIHBIX O0YYAIOMNX U KOHTPOJUPYIOUTUX TPOTPaMM, UCTIOJIb3Y-
€MBIX B XOJI€ TEeKYIIeW pabOThl, a TaKXKe JIJIsl MPOMEKYTOYHOTO U UTOTOBOTO



KOHTPOJIS;
® JJIEKTPOHHAs OMOIMoTeKa Kypca U HTepHEeT-pecypehl — ISl CAMOCTOSATEIb-
HOM pabOTHI.

12. Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM /151 OCYIIeCTB-
JIeHHsI 00Pa30BaTeJIbHOI0 MPOLECcCca MO IUCHUILIIINHE.

JIJIsl yCIIenTHOTO TPEeNoAaBaHus U WU3YUYCHUS AUCITUIUIMHBI «HMMYHOJIOTHSDY
UMEIOTCS HEO0OXOJMMbIe y4eOHO-HArIsaHbIe MOCOOus (TabJMIBI, MHUKPOCKOIIBI,
MUKporpenaparsl) iMeeTcss KOMIBIOTED I TUCTAHIIMOHHON (POpMBI 00YUCHUS U
KOHTPOJISI CAMOCTOSITEIIbHON PaOOThI CTY/ICHTOB..



