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MecTo NIMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpamMMbl

Hucuunnuna «buodusnka» OTHOCHTCS K TUCHUIUIMHAM YacTd, (GOpMUPYEMOHl ydaCTHHKaAMU
oOpa3oBaTenbHbIX OTHOIECHUH bioka 1. Quctummuael (Moaynu) bronorudeckoro Momymst yueOHOTO
IJIaHa OCHOBHOHM mpodeccuoHaNIbHONH 00pa30BaTeIbHOW MPOrpaMMbl BBICHIETO O00pa3oBaHUS —
IpOrpaMMbl MarucTparypbl 10 HampapieHuto noaroroBku 06.04.01 buosnorusi, HampaBI€HHOCTbH
(mpoduip) oOpazoBaTebHON MporpaMMbl «bronHdopmMaTka U cuCTeMHast OMOJIOTHS», OYHON (POPMBI
00y4eHwusl.

Jlis  ocBOEHUS JNUCUUIUIMHBI HCIIOJIB3YIOTCA 3HaHUS, YMEHHS U BUIbl JIEATEIbHOCTH,
chopMUpOBaHHBIE B Mpoliecce u3yueHus kypca CoBpeMeHHbIe TPOOIeMbl OMOJIOTHH.

Pesynprathl  m3ydeHus ~AMcUMIUIMHBL  «bHodu3nMKa»  SBIAIOTCS  TEOPETHUECKOW U
METOJIOJIOTUYECKOM  OCHOBOWM U1l  M3y4YeHUS  JUCHUIUIMH:  «MOJeKyJaspHble  MEXaHHU3MbI
(YHKIMOHUPOBAHUS JKUBBIX CUCTEM», «OCHOBBI TEHETHUECKOM 1 OEITKOBON HHKCHEPHI.

1. Illepeyenb MJIAHUPYEMBIX Pe3yJIbTATOB 00yueHHsi (00pa3oBaTebLHBIX Pe3yJbTATOB) IO
AUCHUILINHE

Heabio ocBoenust nucuuiuinHbl «buodusuka» sBisercs (opMUpOBaHHWE y MarucTPaHTOB
MpeJICTaBICHH 00 OCHOBHBIX OHMO(MU3MUYECKUX SIBICHUSX B KIETKaX, OMO(DHU3MYECKHX CBOWCTBAX
KJIETOYHBIX MEMOpaH, MOJIEKYJISIPHBIX CUCTEM.

B pesynbrare oOCBOGHHS MPOrpaMMbl MarucTpaTypbl OOYYaIOIIUMCS JOJKEH OBJAICTh
CIEYIOIIUMHU pe3yabTaTaMi 00y4deHHs Mo AuCHUILINHE «bruodusnkay:

Kommnerenmus u OO6pazoBarenbHbIC Pe3yIbTaThl JUCIATLIMHBI
WHJIUKATOPBI € (aTansl HOpMUPOBAHUS AUCITUTLIHHBI)
JOCTHOKCHHMS B 3HACT yMeeT BJIAJICCT
JTUCLUATIIINHE

I[IK 2 Opraauszanus,
BBITIOJTHCHUE u
yIpaBlieHUE KadecTBOM
1a00paTOPHBIX
HCCIe0BaHUM - GUBHKO-
XUMHUYECKUX,
reMaTOJIOTMYECKHX,
MMMYHOT€MAaTOJIOTHUECK
HX, OOIIEKINHUYCCKUX,
OMOXMMHUYECKUX,
UMMYHOJIOTHYECKHX,
TOKCHKOJIOTHYECKUX,
MOJICKYJISIPHO-
OMOJIOTUYECKUX,
FCHETHYECKHUX,
IIUTOJIOTHYCCKHUX,
MUKPOOHUOIOTHUECKUX
(6aKTEPHOTOTUUECKHX,
MHKOJIOTHYECKHX,
BHPYCOJIOTHYECKHUX,
Mapa3uTOIOTUIECKUX).




UIIK 2.1. Tlpumenser OP-1 [Ipumenser

3HAHUSA CTAaHIAPTHBIX U 3HAHUS CTAHAAPTHBIX U

MHBIX METOAMK OTOOpa U UHBIX METOJIUK OTOOpa

TPAHCIIOPTUPOBKHU u TPAHCIIOPTUPOBKHU

OTOOPaHHBIX po0o OTOOpaHHBIX TTPOO

COIJIACHO PYKOBOISALIEH

JIOKYMEHTAI1H.

UIIK  2.2. Bnaneer OP-2 Bnageer

METOJIaMU  TIOJTOTOBKHU MeTOoJIaMU

mpo6 k nabopaTropHOMY MOJATOTOBKHA TPOO K

aHaJIM3y B 3aBHUCHUMOCTH nabopaTopHOMY

oT MeToja aHaIN3y B

WCCIIEIOBaHUS COTJIACHO 3aBHCHUMOCTHU oT

PYKOBOASILEH MEeToJa

JIOKYMEHTAI|H. MCCIICTOBAHMS

UIIK  2.3. IIpoBoaur OP-3 [IpoBoaut

1abopaToOpHBIN aHaIU3 C 1abopaToOpHbI  aHANMU3

HCIOJIb30BAHUEM c HCIIOJIb30BaHUEM

J1a00paTOPHOTO 1a60paTOPHOTO

000pYyIOBaHUSI COTTIACHO obopymoBaHus

PYKOBOASILIEH

JOKYMEHTAITNH.

HUIIK  2.4. Bmageer OP-4 Bmageer

HaBBIKaMHU aHaJm3a HaBBIKAMHU  aHaJIH3a

MOJIYYEHHBIX  JaHHBIX, MOJIYYE€HHBIX

CTaTHCTUYCCKOM JAHHBIX,

00paboOTKM XpaHEHUs U CTaTUCTUYECKOM

JOKYMEHTAIU! o0paboTku

pE3yNbTaTOB. XpaHeHus u
JOKYMEHTAITU!
pEe3yNbTaTOB

HIIK  2.5. Cnocoben OP-5 Crniocoben

oQOopMIIATE OTYETHI, C 0 OpPMIIATH OTYETHI

MIPUMCHCHHEM

rpaduKoB,

TeHEPHUPOBAHHBIX

TabIuIl u Jp.

2. O0beM JUCHUILIMHBI B 3aYeTHBIX €IMHUIAX ¢ YKA3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
4acoB, BbIJIEJIEHHBIX HAa KOHTAKTHYI0 PpadoTy o0ydamImmxcs ¢ npenoaaBarteieM (N0 BHAaM
YueOHBIX 3aHAATHI) U HA CAMOCTOATEJIbHYI0 PadoTy 00y4arommxcs
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3. Copepxanue TUCHUILUIUHBI, CTPYKTYPHPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YU4eOHBbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u o0meedeHHO20 HA HUX KOJIUYECHBA AKAOEMUUECKUX
4acoe u 6u008 yueOHvIX 3anamuil, 0pOPMIICHHBIX B BHJIE€ TAOIUIIBL:
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Tema |. Ilpenmer u wMeronpl Ouodusuku. TepMmonuHamuka 2 2 21
OMOJIOTHYECKUX MTPOIECCOB.
Tema II. MonekynsipHas 6nopusuka. — 2 8
Tema I1l. Buodu3uka KIeTOYHBIX MTPOIECCOB. - 2 8
Tema IV. Buodusuka cokpaTuTeIbHBIX CUCTEM. 2 2 8
Tema V. buoduszuka penenmmn. - 2 8
Tema VI. buoduzuka GpoToOHOTOTHYECKHX TPOIIECCOB. - 2 8
Tema VII. PagnannonHas OHoJIOrusl. - 2 8
Tema VIII. DnexTpoMarauTHasi OMOJIOTHSL. 6 15
Py0exHblil KOHTPOJIb.
HUTOTI'O: 4 20 84




3.2. Kpamkoe onucanue cooepiicanus mem (pazoenos) OucCyuniuHvl
Kpatkoe cogep:kanue Kypca

Tema |. Ilpeamer u MeToabl Ouousuku. TepmMoanHaMUKa OHOJOTHYECKHUX MPOIECCOB.

[Ipenmer u 3amaunm Ouodusuku. buodmsmka kak Hayka. OCHOBHBIE METOJOJOTHYECKUE
npuHmnbel. Vctopust pa3BuTusOnopu3nku. MeToabl OMOPHU3MYECKUX HUCCICAOBAHWA. DHEPrus H
paboTa B OMOJIOTHYECKUX cHCTeMaX. DHTporus U ouocdepa.

Tema II. Moaekyasipuasi 0uopusuka.

[IpocTpaHcTBeHHast oOpraHu3alysl OWOMONIMMEPOB. Pa3nMYHBIECOCTOSHUS OHONOJIMMEPOB.
YcnoBus oOpasoBanusi KiyOka UriaoOyibl. TUIbl 0ObEMHBIX B3aMMOJCHCTBHII B MaKpOMOJIEKYJax:
BOJIOPOJIHBIE CBsi3U, Ccuibl BaH-nep-Baanbca, snexkrpoctatudeckue B3auMOACUCTBHUS. BHyTpeHHss
SHEPrusi U MOBOPOTHAsE u3oMmepusi Mosiekyia. CocTtosHue BOAbl U TUAPOPOOHBIE B3aUMOJICHCTBUS.

B3aumoneiictBue MaKpOMOJIEKYJI CPAaCTBOPHUTEIIEM. BuyrpumonexynspHast JUHAMHKa
6enKoB.3aBUCUMOCTh  (DYHKIIMOHAJIBHOW aKTMBHOCTH MAaKpOMOJEKYJIOT HMX KOH(OpMaIOHHON
MOJIBUKHOCTH. MeTtobl U3YYEHUSIBHYTPUMOJIEKYJIIPHOM JTUHAMUKU: JIIOMUHECIIEHTHAS

cnektpockonus, OIIP, SAMP, ramma-pezoHancHast crnekTpockonus.Tunbel [BKEHUS B OenKax.
ONEeKTPOHHbIE CBOMCTBA OMONOJUMEPOB. OIJIEKTPOHHBIE YPOBHHU, BO30YKIEHHBIE COCTOSHUSU
TpaHcopMallys SJHEPTUU B OMOCTPYKTYpax.

Tema |11. Buodu3uka KJIeTOYHBIX MPOIECCOB.

OU3NKO-XUMUYECKUE OCOOEHHOCTH Ouonoruueckux mMeMmOpaH.CTpyKTypHasi OpraHu3anus
O6uonornyeckux MemOpaH. MosekynaspHble B3auMOJAEHCTBHS B OumoMeMmOpaHax. MonekyispHas
MOJBMYKHOCTh KOMITOHEHTOB MeMOpaH.Mexannyeckue cBoiicTBa bnomeMOpaH. [ToBepXHOCTHBIH 3apsin
MeMOpaHHBIX cucTeM. buogusnka TpaHcmopTaBelecTB yepe3 MeMOpaHbl. AKTUBHBIA U MaCCUBHBIN
Tpa"cnopt. IIpoHunaemocts MeMOpaHAIs BOJBI. DJIEKTPOXUMUYECKUINOTEHIMANI. VOHHbIEKaHAIIbI:
TUIBI U cTpoeHue. VHaynupoBaHHbIN HMOHHBIMTpaHcnopT. MoHHbIE Hacocel. TpaHCIOPTIIPOTOHOB B
MeMOpaHaxX. DHEpPreTuka KJIETOK pacTeHMH M JKMBOTHBIX (3allacaHue SHEPrUU B MHUTOXOHAPUAX U
XJIoporiactax). MexaHu3Mbl SHEPreTHYECKOT OCOPSKEHUS.

Tema IV. Bbuodusuka cokpaTuTebHbIX CHCTEM.

Mplmmma Kak MEXaHOXMMHUYECKHi mpeoOpasoBatens »HEprun.OCOOCHHOCTH CTPOCHHS U
(YHKIMOHUPOBAHUS TIJIAJKOM, TONEPEeYHO-NMoNocaTol M cepAeyHOM Melmn. Ponb  Kambuus
B()YHKIIMOHUPOBAHUH COKPATUTEIbHBIX CUCTEM.

Tema V. buodusuka penenuuu.

OOmme  3akOHOMEpHOCTHM  penenuud. ['eHepaTopHblii  moTeHiman.  Poropenenuus.
MonekynsipHast opranuzanusit (OTOpPEHENTOPHOW MeMOpaHbl. 3puUTeIbHbIE NUTMEHTHL. PanHHME
UIIO3HUE PELENTOpPHbIE NOTEHLHMabl. MexaHopenenuus. Penentopsl KXW, IPOIPHOPELENTOPHI.
Pabota oprana ciyxa.Xemopenenuus. O6ousiare. Bkyc. OCOO€HHOCTH TOPMOHAIBHONW U METUATOPHON
peueniun. [Ipobrema KI€TOUHOTO y3HaBaHMSL.

Tema V1. Buodusuka Gporodomo0rnyecKux npoueccos.

Bunel poroOuonornueckux npoieccoB. BzanMoaelicTBUEKBaHTOB ¢ MoJieKyinaMu. [lepBuunbie
¢dorobuonornueckuepeakuun. Dortoxumuueckue mporeccel npu  porocuHTese.  JleiicTBue
yIBTPa(UOIETOBOrO U3ITYIECHHUS.

Tema VII. Pagnanuonnas 0MoJ1orus.
XapakTepucTuka MpPOILIECCOB TMOIVIOUIEHUSI PA3IUYHBIX BHJIOBUOHU3HPYIOLIETO H3IYYEHUSI.
3aBUCHMOCTh OnoNorH4YecKoroddPexrta OT BETWYMHBI TOTJIOMIEHHON 103bl. JlydeBoe mopakeHue



MakKpomoJiekyn. Paguonus Boabl U JUNKUAOB. JIEMCTBUEHMOHU3MPYIOIIMX H3JYyYEHUH HA KIETKY.
[lepBuunble (PU3MKO-XMMUYECKHE NpOIecChl B O0O0MydeHHOU kieTke. JlelicTBue HOHU3UpYOIIEH
paauanyy Ha MHOTOKJIETOUHBINA opranu3M.CpaBHUTENbHAS PaIiOYyBCTBUTEILHOCTh OMOIOTHYECKUX

o0bekToB. Dusmueckas, Onoduzmueckas U 0OMEOMONTOTHYECKas PEaKIus OpraHu3Ma Ha
obmydenue. 30TONHBIN aHAIH3.

Tema VIII. JaekTpoMarauTHasi 0M0JI0THA.

OnexTpuueckue IoJii B JKMBOM npupone. I'eHepauust 3I€KTPOMarHUTHBIX — IOJIEH
6uoobdbekTamu. Penenmust  anekrpuueckoro nois.Peuenuus  MarmutHOoro noss.BiausHue Ha
OuocucTeMbl BHEIIHUX 3JEKTPOMArHUTHBIX mosiedl. IlaTonmornyeckue acmekTsl 3JI€KTPOMArHUTHON
Ouonoruu.

4. IlepeyeHb Y4eOHO-METOAMYECKOT0 o0ecredeHUs] ISl CAMOCTOSITEIbHOH PadoThl
o0yyarommxcsi 0 JMCHUIJIMHE

OO6muit 00beM CaMOCTOSITENIbHOM pabOThI CTYICHTOB MO JAUCIUILUIMHE BKIIIOYACT ayJUTOPHYIO U
BHEAYJAUTOPHYIO CAMOCTOSITEIIbHYIO padOTy CTY/ICHTOB.

AynuTopHas caMoCTOsITeNbHas paboTa moJpa3syMeBaeT BeJeHUE TETPaaU M0 MPAKTUKYMY, T/e
CTYAEHT OTPAXXaeT X0/ KaXJ0r0 MPAKTUYECKOro 3aHATHs. TeKynas arrecrauus ¢ LeJIbl0 MOHUTOPHHTA
KauecTBa OOy4eHHS U OalIbHO-PEUTUHIOBOM OIEHKM YCIEBAaE€MOCTH CTYIEHTa IMpeacTaBlIeHa
CIICIYIOIUMH pPAa0OTaMM: PEIICHUE TECTOBBIX 3alaHWi, MOATOTOBKA pedeparoB WIW JIOKJIAI0OB-
MpE3CHTALH.

Jist pyOeXHOTO KOHTPOJIA 3HAHUM CTYyJAEHTaM TMpejiaraeTcs BBINOJHEHWE KOHTPOJIHHOTO
TECTUPOBAHUS.

BaeaynuropHass camocTosiTeNbHass paboTa BKIIOYACT NMPHOOPETEHUE CTYACHTAMH HaBBIKOB
paboTel ¢ y4eOHONW U HAay4YHO-HCCIEAOBATEIbCKON JHUTEpaTypod M OCyIIeCTBiIseTcs B (opme
MOArOTOBKHU K 3aIaHUSIM TEKYLIEH aTTECTALUU.

OC-1 Ilpumep mecmoeozo 3a0anus

Kaxkoit quamna3oH 4acToT COOTBETCTBYET 3BYKY?
a) 20 I'n

6) 100-1000 I'rg

B) 20-20000 I'g

r) BbIe 20000 I'ig

Kakoe nznyuenue Ha3pIBalOT HOHU3UPYIOLIUM?

a) MOTOKHU YacCTHIl U MOHOB, B3aUMO/IEHICTBHE KOTOPBIX CO CPeON MPUBOIUT K BO3OYKACHUIO €€
aTOMOB U MOJIEKYJI

0) IOTOK MOHOB, 00PA30BABIIUXCS NIPU PAIMOAKTUBHOM pacrajie

B) m3iydeHue ¢ JuHOoN BoJHBI 0,74MkM - 2000 MKM, crtocoOHOE BOCTIPUHUMATHCS OCOOBIMU
peLenTopaMu KOxu

I') MOTOKHU YaCTHUIl U 3JIEKTPOMArHUTHBIX BOJIH, B3aMO/IEHCTBHE KOTOPHIX CO CPEIO MPUBOIUT
K NOHM3ALIMU €€ aTOMOB U MOJIEKYJI

Kakwue BemiecTBa BXOIAT B COCTaB OMOIOTHUECKON MeMOpaHbI?
a) IHK, PHK, 6enku

0) hochomunuasl, TTUKOIUUIBI, OETKU

B) HYKJICOTIPOTECHHOBBIC KOMITJICKCHI, YTIICBO/IBI

T') aKTUH, TyOyJIUH, TTHAIPOTEUH



AHTHOKCHIAHTHON aKTUBHOCTHIO 00JIaJal0T BEIIECTBA:
a) 030H, MEPOKCHUJ] BOJOPOa

0) 9TaHOJI, HACHIIIICHHBIC YKUPHBIC KUCITOTHI

B) aCKOPOMHOBAsi KUCIIOTA, [3-KapOTHH

I') BCE BapHaAHThI HE BEPHBI

[TaccuBHBIM TPaHCTIOPTOM Yepe3 MEMOpPaHy Ha3bIBAIOT:

a) TPAHCIOPT MO 3JICKTPOXUMHUYECKOMY TpaHEeHTy 0e3 3arpaT MeTa0OJIMYECKOW 3>HEepruu
SHEPrUuu

0) TpaHCIOPT C MOMOIIBIO CHEHUATU3UPOBAHHOIO MEPEHOCUHUKA C MCIOJIB30BAaHUEM SHEPIUU
ATO

B) TPAHCIOPT MPOTHUB JIEKTPOXUMHUUECKOT0 I'PaJHeHTa C 3aTPaToil MEeTaboINYeCKON YHEPTUU

I') TPAHCIIOPT C IOMOIIbIO HOHHOT'O Hacoca

[ToTeHunanoM MoKosi Ha3bIBAETC:

a) Ppa3HOCTh IOTEHLMAIOB, BO3HUKAIOIIAg MEXAY MOBPEXKJIECHHBIM U HENOBPEXICHHBIM
Y4aCTKOM MeMOpPaHbI KJIETKH, HaXOASIIEHCS B COCTOSTHUN (PH3HOJIOTHYECKOTO TIOKOS

0) pa3sHOCTh MOTEHIMAJIOB, BO3HUKAIOIIAg MEXAY BHYTPEHHEH W BHEIIHEH CTOpPOHAMH
MeMOpaHbl, U3MEPEHHAs! B COCTOSIHUM (PU3MOJIOTUUYECKOTO MTOKOSI.

B) KPaTKOBPEMEHHOE YCTAHOBJICHHE Pa3HOCTH MOTEHLUAIOB MEXIY BHYTPEHHEH M HApYX HOMH
CTOPOHAMU MEMOpaHBbI NPH IEUCTBUN PA3APAKUTES.

I) Ppa3HOCTh IOTEHLUAIOB, BO3HUKAIOIIAs MEXAY IOBPEXKIECHHBIM U HEMOBPEXIECHHBIM
Yy4acTKOM MeMOpaHbl KJIETKU IIPU HAHECEHUH Pa3/IpakeHUs.

ITorenmmaaom eficTBUS Ha3BIBACTCS .

a) pPa3HOCTh TMOTEHIMAIIOB, BO3HMKAIOIIAs MEXAY BHYTPEHHEW M BHEIIHEH CTOpOHAMH
MeMOpaHbl, U3MEPEHHAS IPU HAHECEHUH Pa3/IPAKCHUS

0) pa3HOCTh MOTEHIIMAJIOB, BO3HUKAIONIAs MEXIy BHYTPEHHEW U BHEIIHEH CTOpOHAMH
MeMOpaHbl, U3MEPEHHAs! B COCTOSIHUH (PU3HOJIOTHIECKOTO TTOKOS

B) KPAaTKOBPEMEHHOE M3MEHEHHUE TIPOHUIIAEMOCTH MeMOpaHbI 11 moHoB Na*, K*, CI

I) KpaTKOBPEMEHHOE W3MEHEHHWE MEMOpPAHHOTO TMOTEHIMajda MpU JACHCTBUU TOPOTOBBIX
BEJIMYMH pa3apakKuTenen

BoccTanoBneHre HOHHOTO cocTaBa IUTOILIA3Mbl, HAPYIIEHHOTO BO3HUKHOBEHHEM TOTEHIIMAIIA
JIEUCTBUA MPOTEKAET 3a CUET:

a) muddysun noHos Na*

0) auddy3un nonos Ka*

B) muddysun nonos Ca*

) pabOTHI HATPU-KaJIHUEBOIO HAacOCa

Kakne n3 nepeuncieHHbIX IpoLeccoB MOKHO OTHECTH K aKTUBHOMY TPAHCIIOPTY?

a) Iepexo/ HNOHOB KaJlMs U HaTPUS U3 MEKKIIETOUHOM Cpeibl BHYTPb KIETKH.

0) mepexo/1 MOHOB HATPHUS U3 MEXKKJIETOYHON Cpebl BHYTPb KJIETKU, KalIHs — U3 KIETKU

B) IIEPEXO]] MOHOB HATPUs U3 KIETKU B MEXKJIETOUHYIO CPEly, HOHOB KaJlusl — BHYTPb KJIETKH.
I') IEpeX0/1 MOHOB HATPHUS U KaJus U3 MEXKJIETOUHOMN cpeibl BHYTPb KIETKU

Ha snextpokapamorpamme paccTOssHHME MEXIy cocemHHMH 3yOmamu R cocraBmsier 30 mwm.
CkopocTh TOJa4M JIGHTH TpPH 3alucH cocTaBisuia 25 Mm/c. OmpenenuTe YacTOTy CepASYHBIX
COKpAICHUH B OJIHY MUHYTY IIPU MPABWIBHOM CEPACYHOM PUTME.

a) 50 yna./MuH.

0) 54 yn./muH.



B) 60 ya./mMuH.
r) 64 yu./MuH.

Kakyro MOIIHOCTB B CpeJHEM pa3BHBACT cepie?
a) 0.55 Br.

0) 1 Br

B) 3.3 Bt

r) 10 Br

BsI3KOCTBIO Ha3BIBAIOT CIIOCOOHOCTH OMOJIOTNYECKUX TKAHEH:

a) IPOTHBOCHCTBOBATh U3MEHEHUAM (POPMBI TIPU KAaKOM-THO0 JeOpMHUPYIOLIEM BO3ACHCTBUI

0) MPOTHBOAEHCTBOBATH PA3PYLICHUSAM I10]1 ICHCTBUSM BHEIITHUX CHJI

B) M3MEHATH Pa3Mephl MO JCHCTBUEM BHEITHUX CHII

') BOCCTaHABIMBATh UCXOJIHBIC pa3Mepsl U (OPMY IOCIE CHATHS BHEIIHUX Ae()OpPMHUPYIOLIHX
BO3JCHCTBUM

DIaCTUYHOCTHIO HA3BIBAIOT CIIOCOOHOCTH OMOJIOTHYECKHUX TKAHEH:

a) IPOTHBOICHCTBOBATH BHEIIHUM Harpy3Kam

0) BOCCTaHABIMBATh NCXOAHBIE pPa3Mephl U POPMY ITOCIIC CHATHS BHEITHUX BO3ACHCTBHIMA
B) U3MEHSATH Pa3MEphI MO JICHCTBUEM BHEIIHUX CHJI

I') IPOTUBOAECHCTBOBATh PA3PYILIECHUAM MO AEHUCTBUSM BHEILIHUX CHJI

JIBe >KUBbIE PACTUTEJbHBIE KIETKH KOHTAKTHPYIOT IpYyr ¢ ApyromM. OCcMOTHYECKOE JIaBICHHE
KJIETOYHOro coka B mepsou kietke 1,1 mlla, Bo Bropoit 0,9 mlla; TypropHoe naBieHue B mepBoi
kietke 0,8 mlla, Bo BTOpoii 0,6 mIla. Boxa Oyxer:

a) MOCTyNaTh U3 MEPBOM KIETKH BO BTOPYIO

0) mocTymnarh U3 BTOPOU KIETKH B TIEPBYIO

B) HAXOAWTHCA B TUHAMHYECKOM PaBHOBECHUHU MEX]Y KIETKAMH

I') IEPEXOIUTh B CBOOOHOE COCTOSIHUE

VYcnoBrem NOTJIONIEHUS BOABI PACTEHUEM SIBJISIETCSA .

a) 6oJee BBICOKMI BOIHBIN MOTEHIIMAI TOYBHI, Y€M BOJHBIN MOTEHIIUAT KOPHS

0) BBICOKAst KOHIICHTPAIIMSI OCMOTHYECKU aKTUBHBIX BEIIECTB B CTPYKTYPE MOYBHI

B) BBICOKAsl CHJIa CLETUICHHSI MEXKIY MOJIEKYJIaMU BOJABI M KIETKaMH PU30JA€PMbI KOPHS
r) 00Jiee BHICOKHI BOJIHBIN MOTEHIIMAJ KOPHS, Ye€M BOJIHBIN MOTEHIIHAIT TOYBBI

[Toyemy kopHU pacTeHU# CJ1a00 MOTJIOMIAIOT BOY M3 XOJOIHBIX MOYB?

a) MOBBIIIAETCS BA3KOCTh IIUTOIIA3MBbI KJIIETOK KOPHS

0) MOHMKAETCS TPOHUIIAEMOCTD IIUTOIIIA3MbI KJIETOK KOPHS

B) MpU HU3KUX TeMIlepaTypax yrHETaeTcs HWHTCHCHMBHOCTh OOMEHa BEIIeCTB (B MEPBYIO
odepeib, IbIXaHUe) B KJIETKAaX KOPHS

I') BEpHO BCE, yKa3zaHHOE B MTyHKTax a), 0), B)

Kaxkoe u3 npeanokeHHbIX YTBEPKISCHUH TEOPETUUECKH MPABHIBLHO U OOBACHSAET TOT (DaKT, 4TO
nmpu o0IIe HEeOONBIION TUIOMIAAN YCTHhUYHBIX OTBepcTHi (HEe Oosee 1% OT TUIOMIAAM JUCTHEB)
WHTEHCUBHOCTh TPAHCIUPALUU TPU ONATONPHUATHBIX YCIOBHUSIX BOJOCHAOKEHUS MPUOTMIKAETCS K
WHTEHCUBHOCTH ABAMOPAIUH C TUIOIA/IH, PAaBHOM OOIIEH TII0MA i TOBEPXHOCTH JincTa?

a) ckopocTh AudGy3uu mapoB BOJABI Yepe3 Majible OTBEPCTHS MPOMOPIIMOHATFHA HX CyMMAapHOM
IO 1

0) ckopocTh muddy3un BOJBI Yepe3 KAMWIJISPhl MPOMOPIHMOHATBHA UX KOJIMUYECTBY U 00paTHO
MPOITOPIIMOHAIEHA UX JHAMETPY



B) CKOPOCTh AU(P(Yy3UH MapOB BOJbI Yepe3 Maslble OTBEPCTHS MPONOPIHOHATIbHA HE MJIOIAAH
OTBEPCTHH, a TUaMETPy WU JUIMHE OKPYKHOCTHU
') HU OJTHO U3 YTBEP>KIACHHI HE BEPHO

Pe3ynpTaToM HUKINYECKOTO TPAHCIIOPTA FIEKTPOHOB 110 TUIIAKOUIHON MEMOpaHe SBIISICTCS:
a) co3JaHKe MPOTOHHOTO IpaueHTa Ha MeMOpaHe u cuare3 ATP

0) co3Janue NPOTOHHOrO TPaJueHTa Ha MeMOpane u Bocctanosienrne NADPY

B) CO37]aHKE POTOHHOT'O IPaJeHTa Ha MeMOpaHe U (OTOIIHN3 BOIbI

') BEpHO BCE, YKA3aHHOE B IYHKTaXx a), 0), B)

IIpouiecc BOCCTaHOBIIEHUS YTIIEKUCIIOIO rasza /10 YIrieBOI0B OCYLIECTBIISETCA B X0JI€ TEMHOBBIX
peakuuii. Kakne 3 nepeynciieHHbIX IPU3HAKOB XapaKTEPHBI U 9TUX peakLuii?

a) JUId UX OCYLIECTBICHHsS HYKHAa TEMHOTa; HE 3aBUCAT OT TEMIIEpaTyphl; UIYT ObICTpee
CBETOBBIX

0) HanmM4uMe cBeTa He 00s3aTeNbHO; 3aBUCAT OT TEMIIEPATYPhI; UAYT MEAJICHHEE CBETOBBIX

B) peaKkIH UYT B CHHEM CBETE, IPOTEKAIOT OHOBPEMEHHO CO CBETOBBIMU

') peaKUy UAYT B KPAaHOM CBETE, IPOTEKAIOT OJIHOBPEMEHHO CO CBETOBBIMU

Komnonentom QoTopemnenTopa ceT4aTKy rias3a sBiIseTCs:
a) peTuHaJIb

0) puToxpom

B) (heppenoKCHH

') LUTOXPOM

IIpumepHbIe TeMbl pedepaToB, JOKIAT0B-TIPpe3eHTALHI

1. Teopema W. IlpuroxkxuHa ¥ HaIpaBIE€HHOCTb JBOJIIOIUM OUOCHCTEM. OHTPONUS U
OMOJOTUYECKHII Tporpecc.
Tunsl 00beMHBIX B3aUMOJIEHCTBUN B MAKPOMOJIEKYJIaX.
Tpancnoptaeie AT®-a3bl, UX KIacCUPHUKAIMS U POJIb B AKTUBHOM TPAHCIIOPTE HOHOB.
Pabora AT®-cuHTa3HOTO KOMILJIEKCA B KJIETOYHBIX MeMOpaHax.
CocrosiHue Bosibl B OnononauMepax. ['unpohoOHble B3auMoieicTBuS.
DBOJIIOIHS TIPEJICTABIICHUM O CTPOSHUU OMOMEMOpaH.
@DoTOOHOTOTHYECKHE MTPOLIECCH B TPUPOJIE.
Tunsl sHEpreTHUecKoro ooMeHa B OnocucTeMax.
Bup! nonmsupyomux n3nydeHuid. EctecTBeHHBIN paaralinoHHbINH (OH.

CoNO~WN

Jlna camocmoamenvHoil n0020moeKu K 3aHAMUAM RO OUCUUNIUHE DEKOMEHOYemC
UCNOb308aMb YUEOHO-MeMOOUYecKue Mamepuavl:

1. T'eHomMHKka M MPOTEOMHUKA: METOJIUYECKHE pa3pabOTKH JabOPATOPHBIX 3aHATHH IS
cryaentoB  HampasieHuss 06.04.01 buonorus, mnpopunbs «BHOTEXHOMOTHUS C  OCHOBaMHU
HanotexHojoruii» / . C. Konses ; ®I'bOY BO «Yal'llY um. U. H. YaegHoBay. — YIBSIHOBCK :
®OI'BOY BO «YnI'TIY um. U. H. Yneguoay, 2016. — 12 c.

S. IlpumepHble OLECHOYHBIC MAaTEpPHAJbl /s TMPOBEJACHUS TEKYIIEro KOHTPOJIA
ycIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTalluu 00y4YaomuXxcs 1o JMCUUIINHe

Opraﬂuaaunﬂ U MIPOBEACHUE aTTECTAIUU CTYACHTA



®I'OC BO opueHTHpOBaHBI MPEUMYIIIECTBEHHO HE Ha COOOIICHUE 00yJaroImeMycs KOMILIEKca
TEOPETUYECKUX 3HAHWW, HO Ha BBIPAOOTKY y MarucTpaHTa KOMIIETEHIIMHA — TUHAMHUYECKOro Habopa
3HAaHWH, YMEHHMH, HABBIKOB W JIMYHOCTHBIX KadeCTB, KOTOPBIC TIO3BOJIAT BBIIYCKHHKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TPY/AA U YCHEIHO MPO(PECCHOHATIBHO PEAN30BhIBATHCS.

B nporecce OneHKM MarucTpaHTOB HEOOXOAMMO HCIOJIb30BATh KaK TPAJULMOHHBIE, TaK U
WHHOBAIIMOHHBIC TUIBI, BUABI U (POpMBI KOHTpOJs. IIpu 3TOM MOCTENEHHO TPaJUIIMOHHBIE CPEACTBA
COBEPUICHCTBYIOTCA B  PyClIe KOMIIETEHTHOCTHOIO IIOAXOJa, @ WHHOBAIL[MOHHBIE CpEACTBA
aJJalTUPOBAHbI JUIs [IOBCEMECTHOI'O IIPUMEHEHUS B POCCUMCKOM By30BCKOM ITPAKTHKE.

Ileq» mnpoBegeHMsi aTTeCTANMM — IIPOBEpPKA OCBOEHHMS 00pa3oBaTeIbHON INPOrpaMMbl
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTb 00Pa30BaTENIbHBIX PE3yIbTATOB.

Tunel KOHTpPOJIA:

Texymasi arrecranmsi IpeAcTaBlIeHa CIEAYIOUIMMHU paboTaMu: pelleHHe TeCTOBBbIX 3aJlaHHi,
pelLIeHHe CUTYAIlMOHHBIX 3a]1a4, BBIOJIHEHHE «Keic-3a/laHuii», MOATOTOBKa pedepaToB, BHIMOIHEHUE
3a7jaHui pyOeKHOTO KOHTPOJIS.

IIpoMe:xxyToyHast aTTecTAallMsl 3aBEpLIACT M3YyYECHHE pPAa3JAeiIOB JAMCIUIUIMHBI, ITOMOTaeT
OLIEHUTH (POPMUPOBAHNE KOMIIETEHIIHH.

OneHOYHBIMU CPEICTBAMHU TEKYILErO OLEHUBAHUS SIBISIOTCS: TECTHI, pedepaTsl, KOHTPOIbHAS
pabora. KoHTponp ycBOeHHMs MaTepuajia BEAETCS peryjisipHO B TEUCHHME BCEro CeMecTpa Ha
IPAKTUYECKUX 3aHATHUSAX.

No CPEJACTBA OLUEHUBAHUA, OO6pa3zoBaTenbHbIC
n/n UCIIOJIb3YEMbIE I TEKYIIETO OLCHUBAHUS Pe3yAbTATHI JUCIUATUTHHBI
nokaszaressi pOpMHUPOBAaHUS] KOMIIETEHLIUU
OueHouHbIe CpeACTBa A/ TeKYIIel OP-1 [Ipumensier 3HaHUS
arrecTanuu CTaHJApTHBIX U MHBIX METOAUK 0TOOpa
OC-1 Tect U TPAHCTIOPTUPOBKU OTOOPAaHHBIX MTPOO
OC-2 Pedepar OP-2 Bnaneer MeTogaMu IOATOTOBKU
OueHouHbIe cpecTBa JAJI IPOMEKYTOYHOM po0 K 1a00paTOpHOMY aHAIIU3Y B
aTTecTaluM 3aBHCHUMOCTH OT METOJa UCCIIEN0BAHUS
OC-3 3ager OP-3 IlpoBoauT 1a00paTOPHBINA

aHaJIN3 C UCIOJIb30BAaHUEM
71a00paTOPHOTO 0OOPYIOBAHUS
OP-4 Bnaneer HaBbIKaMU aHaJIU3a
TOJTYYEHHBIX JJAHHBIX, CTATUCTUYECKOM
00paboOTKK XpaHEHHS U IOKyMEHTAIlU!
pe3yabTaToOB
OP-5 Cnoco0eH 0(hopMIIATh OTYETHI

OnucaHue OLIGHOYHBIX CpPEACTB M Heo0XoauMoro oOOpynoBaHUS (IEMOHCTPALMOHHOTO
MmarepHaia), a TaKkKe MpoLeIypbl U KPUTEPHH OLICHUBAHUS MHIUKATOPOB JOCTHIKEHHSI KOMITETEHIIUI
Ha pa3JIMYHBIX JTanax MX (QOpMHUPOBAaHUS B IMpPOLIECCE OCBOEHUS 00pa3oBaTeNbHON MpOrpamMMmbl
npeiacraBieHsl B DOHAE OLIGHOYHBIX CPEACTB A TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH H
IPOMEXKYTOUHOM aTTecTaliy 1o AucuuIuinae «bunodusukay.

Mamepuanwt, ucnonb3yemole 011 MEKyU{e20 KOHMPOJi YCHEBAEMOCHIU
odyuarowuxca no oucyuniune

MaTCpI/IaJ'IBI AJId OpraHu3anuu TCKyHlef/'I aTTeCTalluu NpCACTABIICHBI B m5 IMporpaMMal.



Mamepuansl, ucnonb3yemoie 011 RPOMENCYMOUHO20 KOHMPOIS YCREGAEMOCHU
odyuarouwuxca no oucyuniune

OC-3 3auer B ycTHOIi opme
IIpumepHbIil IepevYeHb BONPOCOB K 3a4eTy

1. Ilpenmer u 3amaun Ouodusuku. OCHOBHBIE 3Tanbl pa3BUTUS OuOoPU3MKU. MeTosl
UCCIICIOBaHMsI B OMOPU3UKE.

2. Kunetnka QepMeHTaTHBHBIX TIpoleCCOB. YpaBHeHHEe Muxaldmca-MeHteH. Perymsmus
dbepMeHTaTUBHBIX IpoleccoB. MHrMOUTOPHI, aKTUBATOPHI.

3. CocrostHMST MaKpOMOJIEKYJ. YclIoBHA 00pa3oBaHus KIyOKa U TIOOYJIBI.
CcTabUIN3aluu MaKPOMOJIEKYII.

4. CocrosiHEe BO/bI B Onononumepax. I uapodobubie B3anMoieiicTBHS.

5. Crpyktypa ¥ QyHKIHH Ouosornyeckux mMemoOpaH. Tumbl B3auMOACHCTBUNA U MOABHKHOCTD
MeMOpaH.

6. IlaccuBHblif MeMOpanHbIil TpancnopT. Tpancnopt Boasl. Ocmoc.

7. MemOpaHHbIE HOHHBIE KaHAJIbI, IEPEHOCUUKHU.

8. AKTHBHBIN TPaHCIOPT HOHOB B MeMOpaHax

9. Ilotenuman nelictBus. CBsI3b C MOHHOM MPOHULIaEMOCTHIO. [IpoBOAMMOCTE KaHaAIOB.

10.Pacnpoctpanenue Bo30OyxaeHusi. CkopocTb mpoBefeHHs Bo3OyxaeHus. I[lepemaua
BO30Y)KJICHHS B CHHAIICaX. | eHepaTOPHBII MOTEHIHAIT.

11.JIBuxkeHue KpoBu mno cocygaMm. CONpOTUBIEHUE COCYAUCTOro pyciia.DaKkTopsl, BIUSIOIINE
Ha BSI3KOCTb KPOBH.

12.CokparuTtenbHble CUCTEMbI. MeXaHU3Mbl MBILIEYHOTO COKPALLIEHHUS.

13.0Onrtuueckas cuctema riasza. Buasl pedpakuuu.

14.OcHOBHbBIE 3aKOHOMEPHOCTH peLENUUU. 3BYyKOBas penenuusa. Xemopeuenuus. Bocnpustue
BKYcCa M 3amaxa.

15.ITornouienne cBera BemecTBOM. CHEKTp MOIVIOIIEHUSA. OJIEKTPOHHBIE IEPEXOABI IIPU
MOTJIOUICHUH CBETA U JIIOMUHECLIEHIIUS.

16./leiicTBHe yabTpadroIETOBOrO U3IYUYEHUS HAa OMONOIMMEpBl 1 OHOMEMOpaHsbI.

17.0cHoBHbIE oTOXMMHUYECKUE peakiiii. CBETOBas U TEMHOBas CTaJAUU (DOTOCHHTE3A.

18.ITornouieHre  MOHM3UPYIOUIETO  M3JIyYEHHsS TKaHAMH oOpraHusma. buonoruueckue
MOCIEACTBUS PaIUOAKTUBHOTO oOnyueHus.[IpumeHenre MOHU3UPYIOMNUX W3JIy4eHUH B OHMOJNIOTMU U
MEANIIMHE.

B koHIle M3ydeHHs NUCUMIUIMHBI MOABOJATCS WUTOTH pabOThl CTYJAEHTOB Ha JIEKIMOHHBIX U
NPaKTUYECKHUX 3aHATUAX TyTEM CYMMHUPOBaHMs 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.

@akTopsl

Kpurepun oneHuBanus 3HAHUH 00y4aI0IMXCS 110 JMCHHUILIMHE

Dopmuposanue 6anIbHO-PEUMUH2080U OYEHKU PAOOMbl 00Y4AIOUWUXCSL

Ilocemtenue | Ilocemenune Pabora Ha 3aueTt
JIEKIIUH MPAKTUYECKUX [PAKTUIECKUX
3aHATHI 3aHATUAX

o PaszbamnoBkamo| 2 x 1=2 10 x 1=10 224 6amna 64 6amna
§ BUJaM paboT OaoB 0aioB
3
:) CyMMapHbIit 2 banna 12 Gannos 236 6amnos | 300 6amioB

Makc. 0at max max max max




Kpumepuu oyenusanusa pabomul o6yyarowezocs

Baxasi (3 3E)
3a4er ooitee 150
He3adeT 150 u meHee

6. MeToauuyecKue YKa3aHus AJs oﬁyqammnxcﬂ 0 OCBOCHHIO JTUCHMUILIMHBI (MO)Iy.]'[ﬂ).

JlekimoHHble ©  1a00OpaTOpHBIC 3aHITHS JOJDKHBI TOJUYHHSTHCS —IOCIEAO0BATEIHHOMY
CHCTEMHOMY ToaxoAay. M3ydeHue maTepuaiia HampaBJIeHO Ha (OPMHUPOBAHHUE B CO3HAHHWH CTYJICHTOB
YCTOMYMBBIX MEKIUCLUIIIIMHAPHBIX CBA3CH.

B wuznoxenun TteopeTudeckoro marepuaia Hawbosnee 3(hQexkTuBeH NPOOJIEMHBIA TMOIXO/I,
AKTUBHPYIOIINN MO3HABATEIBHYIO JCSITEILHOCTh CTYACHTOB. TpeOyercss MpUMEHEHHE HArJISHOTO W
JIEMOHCTPAIIMOHHOTO MaTepuraa (TalauIl, BUICOCIOKETOB, MPE3CHTAINI, MOJICICH | T.I1.).

JlesiTenbHOCTh MperojaBaTeNisi MPU MPOBEACHUHM JIA0OPATOPHBIX 3aHATUN HaIpaBlieHAa Ha
COBEPILECHCTBOBAHUE y MAaruCTPaHTOB WHJAMBUAYAJIbHBIX HABBIKOB PEIICHUS TEOPETUUYECKUX U
MPUKJIAHBIX 33124, BRIPAOOTKY HABBIKOB MHTEIUICKTYaIbHON paOOTHI.

B nauane npakTu4eckoro 3aHsTHs MpernojaBaTelb ONpeaeseT 1eilb, GOpPMYIUpPyeT OCHOBHBIE
BOTIPOCHI M MPOOJIEMBI 110 M3ydaeMoi TeMe. B KOHIIe 3aHSATHS MOABOIATCS HTOTH, (OPMYIUPYIOTCS
BBIBOJIbl, PELICHUS, NPOBOJATCA YIpaKHEHUsT Ha 3akpervieHue 3HaHuil u T.1. lIpemonasarens
OIICHUBAET PabOTy, OTBETHI M BHICTYIUJICHUS CTY/ICHTOB HA 3aHSTHH.

3a0maroBpeMeHHO MpernojaBaTelib AODKEH JaTh 3a/laHue CTYACHTaM JJI CaMOCTOSITeNbHOM
MOATOTOBKH I10 TEME CJIEIYIOIETO J1a00paTOPHOTO 3aHITHSI.

3HauuTenbHas JA0dsS  y4eOHOM paboThl OOydarolmuxcs M0 JUCHUIUIMHE OTBOAMTCA Ha
CaMOCTOATENIbHYIO MOArOTOBKY. MarucTpanTt npu COJACUCTBUHU IMPEINOIaBaTeNsl OBIaJAEBAET HABBIKAMU
CaMOCTOSITENbHOM paboThI ¢ yUeOHON U HAYYHO-UCCIIE0BATEIbCKOM TUTEPATYPOIl.

IInanb1 1a00paTOPHBIX 3AHATHI

Ha nmpakTuueckux 3aHATHAX MarucCTPaHT JIOJKEH CTPOTO CIIe0BaTh MHCTPYKLHUSAM M HOPSAKY,
KOTOpBIE ONpeeseT npenojasarenb. Ha 3aHATUN KaXAbIH CTYJEHT UMEET BO3MOXXKHOCTh IIPOBEPUTH
ryOMHy ycBOEHHMs Yy4yeOHOro MaTepuasa, IOKa3aTb 3HAHUWE TOHATHH, TEPMUHOB, 3aKOHOB,
HOPMAaTUBHBIX JOKYMEHTOB MO u3ydaeMoil teme. OcdopmieHue paboThl Benercs oOydarolmuMmcs B
CIEIMAJIBHOM TETpau.

IIpakmuyeckoe 3anamue Ne 1. Benenue B Onodusuky. IlpaBuna TexHuku 06e€30macHOCTH B
6unodusnueckoit abopaTopuu.

Ilpakmuueckoe 3anamue Ne 2. ®u3nuecKue CBOMCTBA UTOILIA3MBI.

Ilpakmuueckoe  3amamue Ne 3. MewmOpaHHblli  TpaHcmopT. TepMOAMHAMHUYECKHE
3aKOHOMEPHOCTH 0CMOCA.

Ilpakmuuecxoe 3auamue Ne 4. buodusnka COKpaTUTETLHBIX CHCTEM.

Ilpakmuyeckoe 3ansmue Ne 5. buodusuka penenimm.

Ipaxmuueckoe 3anamue Ne 6. DOTOXUMHYECKHE MTPOLIECCHI TPU POTOCUHTESE.

Ilpakmuyeckoe 3anamue Ne 7. JleicTBHE HMOHU3UPYIOIIEH paguanud Ha OHOJIOrMYEcKHe
OOBEKTHI.

IIpakmuyeckoe 3anamueNe 8. I'eHepalyst 3JeKTPOMAarHUTHBIX 1oJsielt OnooobekTamu. Penenius
AIIEKTPOMAarHUTHBIX MOJei. PyOexxHbIi KOHTPOIb.



7. TlepeyeHb OCHOBHOWH W [OMOJIHUTEJLHON Y4uyeOHOH JiMTepaTypbl, HEOOXOAUMON sl
OCBOEHHUS TUCHUILINHBI

OcHoBHas1 JInTepaTypa

1. Kyrumckas, M. A. ®usuka u O6modpusuka : yueOHoe mocoobue / M. A. Kyrumckas. —
Wpkyrck : Upkyrckuii 'AY, 2013 — Yacte 1 — 2013. — 167 ¢. — Texkcer : anekTpoHHbIi // JlaHb :
3JIeKTPOHHO-Onbmoreunas cucrema. — URL: https://e.lanbook.com/book/156806

2. Kynpsimos, 1O. b. Pagunanmonnas 6uodusuka: CBepxHu3kodacToTHbIe u3nydenus / 1O. b.
Kynapsimos, A. b. Pyoun. — Mocksa : @usmatiur, 2014. — 217 c. : uin., cxem., Tadbn. ISBN 978-5-9221-
1565-0. URL.: https://biblioclub.ru/index.php?page=book&id=275552

3. Kytumckas, M. A. ®usuka u Onodusuka: TepMOAMHAMHUKA U OHOPHEPreTHKa : yueOHOe
nocobue / M. A. Kyrumckas. — Upkyrck : Upkyrckuii 'AY, 2013. — 142 ¢. — TekcT : 37eKTpOHHBIN
// Jlanb : anekTpoHHO-OMOIMOoTeuHas cuctema. — URL: https://e.lanbook.com/book/156808

JlonoTHUTEIbHASI JTUTEPaTypa

1. MakcumoB ['.B. buodusuka B030ymumoii kietku. MockBa—lDkeBck: W3matenbcTBO
Wucturyra KOMITBFOTEPHBIX HCCIIEI0BaHUH, 2016. 207 C. URL:
http://biblioclub.ru/index.php?page=book&id=467920

2. buodusuka u Ouomarepuansl: ydyeObnoe mocodbue / A.A. Hosukos, /[.A. Herpos, B.IO.
[Tytunues, A.P. MymokoBa, MunoOpHayku Poccun; OMCKul TrocylapCTBEHHBI TEXHUYECKUI
YHUBEPCUTET. OMCcK: N3narenscTBO oMITY, 2017. 115 C. URL:
http://biblioclub.ru/index.php?page=book&id=493260

Humepuem-pecypcol

1. diophys -
https://www.google.com/search?g=biophysics&hl=ru&tbo=u&tbm=isch&source=univ&sa=X&ei=X__
QIUdyINZKP4gTV44HIAQ&

2. shgn — http://sbgn.org/

3. Pyoun A.b. buodusuxka - http://bio-phys.narod.ru/index.html

4. DnektponHas oubnroreka - http://scintific.narod.ru/nlib/
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TR TN

Paboyvas nporpamma yueGHOH QMCUMIIMHLI (MPaKTHKM) 0f00peHa Ha 3ace]aHuH
kaeapnbl Guonoruun u xumun 5" mas 2023 r.. nporokon Ne 10
3aseayroumit kadeapoit

—7“~_ H.A. Jleurecopa

AUNNAR ROOncy pacucuy A ROONNCH aama

PaGouas nporpaMma y4yeGHOH AMCUMIUIMHBI (NPAaKTHKH) COrNACOBAHA ¢
Oubanorexoii
Cotpyanunk oubnuoreku

oblasyl  KO.B. Mapcakosa 360K 23

HUSHAR 7 Ch PACT DD OAR G nodnuey xama

[lporpamma paccmorpena u  ojo0peHa Ha 3aceaHdMM  YHEHOro  COBeTa
ecrecTBeHHoO-reorpaduyeckoro gakynsrera "31" mas 2023 r.. nporokon Neb
Ilpeacenarens yueHOro coBeTa ecTecTBeHHO-reorpaduyeckoro gakynbrera

T ad JILA. ®ponos

[ AWHaR nOdnuch paciasig e noomiei dama
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