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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucuunnuna «buodusnka» OTHOCHTCS K TUCHUIUIMHAM YacTd, (GOpMUPYEMOH ydaCTHHKaAMU
oOpa3oBaTenbHbIX OTHOIECHUH bioka 1. Quctummuael (Moaynu) bronorudeckoro Momymst yueOHOTO
IJIaHa OCHOBHOHM mpodeccuoHalbHON 00pa3oBaTeIbHOM MPOrpaMMbl BBICHIETO 00pa3oBaHUsA —
IIpOrpaMMbl MarucTparypbl 10 HampasieHuto noarotoBku 06.04.01 buosnorusi, HampaBI€HHOCTbH
(mpoduip) oOpazoBaTebHON MporpaMMbl «bronHdopmMaTka U cuCTeMHast OMOJIOTHS», OYHON (POPMBI
00y4eHwusl.

Jlis  ocBOeHUS [UCUUIUIMHBI HCIOJIB3YIOTCS 3HAaHUSA, YMEHHS U BUIbl JEATEIbHOCTH,
chopMUpOBaHHBIE B Mpoliecce u3yueHus kypca CoBpeMeHHbIe TPOOIeMbl OMOJIOTHH.

Pesynprathl  m3ydeHus ~AMcUMIUIMHBL  «bHodu3nMKa»  SBIAIOTCS  TEOPETHUECKOW U
METOJIOJIOTUYECKOM  OCHOBOM  JIJI1  M3YyYEHHUS  JUCHUIUIMH:  «MOJEKyIspHble  MEXaHU3MBbI
(YHKIMOHUPOBAHUS JKUBBIX cUCTEM», «OCHOBBI TEHETHUECKOW U OEIKOBOM MHKEHEPUNY.

1. IlepeyeHp MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHuUsi (00pa3oBaTeIbHBIX Pe3yJIbTATOB) IO
AUCHHUILINHE

Heabio ocBoenust nucuuiuinHbl «buodusuka» sBisercs (opMUpOBaHHWE y MarucTPaHTOB
NpeJCTaBICHUN 00 OCHOBHBIX OHMO(PHU3UYECKUX SBICHUSAX B KIETKAaX, OMOPH3MUECKUX CBOHCTBAX
KJIETOYHBIX MEMOpaH, MOJIEKYJISPHBIX CUCTEM.

B pesynbrare OCBOEHHMS NpOrpaMMbl MarucTpaTrypbl OOydaroIIMiics JIOJDKEH OBIAJIETh
CIEYIOIIUMHU pe3yabTaTaMHi 00ydeHHs Mo AUCHUILIHHE «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,
IIUTOJIOTUYCCKHUX,
MUKPOOHUOIOTHUECKUX
(6aKTEPHOTOTUUECKHX,
MHKOJIOTHYECKHX,
BHPYCOJIOTHYECKHUX,
Mapa3suTOIOTHIECKHX).




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,

00pabOTKK 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 €IMHUIIAX ¢ YKAa3aHHEM 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 10 TeMaM (pa3jejiaM) ¢ YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B Y4eOHBbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u o0meedeHHO20 HA HUX KOJIUYECHBA AKAOEMUUECKUX
4acoe u 6u008 yueOHvIX 3anamuil, 0POPMIICHHBIX B BHJIC TAOIUIIBIL:

KonuuectBo yacoB no
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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) OucCyuniunsl
Kpatkoe cogep:kanue Kypca

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

[Mpenmer u 3amaum Ouodusuku. buopuszuka kak Hayka. OCHOBHBIE METOJOJIOTUYECKUE
npuHmnbel. Vctopust pa3BuTusOnopu3nku. MeToabl OMOPHU3MYECKUX HUCCICAOBAHWA. DHEPrus H
paboTa B OMOJIOTHYECKUX cHCTeMaX. DHTporus U ouocdepa.

Tema II. Moaekyasipuasi 0uopusuka.

[IpocTpaHCcTBeHHAss OpraHu3amus OHOMOJUMEPOB. Pa3nMUHBIECOCTOSHUS OHOMOIUMEPOB.
YcnoBus oOpasoBanusi KiyOka UriaoOyibl. TUIbl 0ObEMHBIX B3aMMOJCHCTBHII B MaKpOMOJIEKYJax:
BOJIOPOJIHBIE CBsi3U, Ccuibl BaH-nep-Baanbca, snexkrpoctatudeckue B3auMOACUCTBHUS. BHyTpeHHss
SHEPrusi U IMOBOPOTHAsE u3oMmepusi Mosiekyd. CocTtosiHue BOAbl U TUAPOPOOHBIE B3aUMOJICHCTBUS.

B3aumoneiicTBue MaKpOMOJIEKYJI CPAaCTBOPUTEIIEM. BuyrpumosnexynspHas JUHAMHKa
6enKoB.3aBUCUMOCTh  (DYHKIIMOHAJIBHOW aKTMBHOCTH MAaKpOMOJEKYJIOT HMX KOH(OpMaIOHHON
MOJIBUKHOCTH. MeTtobl U3Y4YEHUSIBHYTPUMOJIEKYIIPHON JTUHAMUKHU: JIIOMUHECLIEHTHAsI

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

Tema |11. buodusuka KJIeTOUYHBIX MPOIECCOB.

OU3NKO-XUMUYECKUE OCOOEHHOCTH Ouonoruueckux mMeMmOpaH.CTpyKTypHasi OpraHu3anus
O6uonornyeckux MemOpaH. MosekynaspHble B3auMOJAEHCTBHS B OumoMeMmOpaHax. MonekyispHas
MOJBMYKHOCTh KOMITOHEHTOB MeMOpaH.Mexanudyeckue cBoricTBa bmomemMOpaH. [1oBepXHOCTHBIH 3apsi
MeMOpaHHBIX cucTeM. buopusnka TpaHcnopTaBeuiecTB yepe3 MeMOpaHbl. AKTUBHBIA M MAaCCUBHBIN
Tpa"cnopt. IIpoHunaemocts MeMOpaHAIs BOJBI. DJIEKTPOXUMUYECKUINOTEHIMANI. VOHHbIEKaHAIIbI:
TUIIBI U cTpoeHue. VHaynupoBaHHbIN HMOHHBIMTpaHcnopT. MoHHbIE Hacockl. TpaHCIOPTIIPOTOHOB B
MeMOpaHaxX. DHEpPreTuka KIETOK pacTeHMH M JKMBOTHBIX (3allacaHue SHEPTUHM B MHUTOXOHIPUAX U
XJIoporiactax). MexaHu3Mbl SHEPreTHYECKOT OCOPSKEHUS.

Tema IV. Bbuodusuka cokpaTuTebHbIX CHCTEM.

Mplmmma Kak MEXaHOXMMHUYECKHH mpeoOpasoBatenb dHeprun.OCOOCHHOCTH CTPOCHHUS U
(YHKIMOHUPOBAHUS TIJIAJKOH, IONEPEeYHO-ToNocaToil M cepAaeyHoM Muimn. Ponb  Kambuus
B()YHKIIMOHUPOBAHUH COKPATUTEIbHBIX CUCTEM.

Tema V. buodusuka penenuuu.

OOmme  3akOHOMEpHOCTHM  penenuud. ['eHepaTopHblii  moTeHiman.  Poropenenuus.
MonekynsipHast opranuzanusi (OTOpelenTOpHOH MeMOpaHbl. 3puTelNbHbIE TUTMEHTHL. PaHHUE
UIIO3HUE PELENTOpPHbIE NOTEHLHMabl. MexaHopenenuus. Penentopsl KXW, IPOIPHOPELENTOPHI.
Pabota oprana ciyxa.Xemopenenuus. O6ousiare. Bkyc. OCOO€HHOCTH TOPMOHAIBHONW U METUATOPHON
peueniun. [Ipobaema KIeToUHOro y3HaBaHMUS.

Tema V1. Buodusuka ¢porodnosiornyeckux nNpoueccos.

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

Tema VII. Pagnanuonnas 0uo0JI10rus.
XapakTepucTuka MpPOLECCOB TMOIMIOUIEHUSI PA3IUYHBIX BHIOBUOHU3HPYIOLIETO H3ITYYEHUSI.
3aBUCHMOCTh OnoNorH4YecKoroddPexrta OT BETWYMHBI TOTJIOMIEHHON 103bl. JlydeBoe mopakeHue



MakKpomoJiekyn. Paguonus Boabl U JUNKUAOB. JIEMCTBUEHMOHU3MPYIOIIMX H3JYyYEHUH HA KIETKY.
[lepBuunble (PU3MKO-XMMUYECKHE NpOIecChl B 00MydeHHOH kierke. JleiicTBue HoOHU3MpYromen
paauanyy Ha MHOTOKJIETOUHBINA opranu3M.CpaBHUTENbHAS PaIiOYyBCTBUTEILHOCTh OMOIOTHYECKUX

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

Tema VIII. JaekTpoMaruuTHasi 0M0JI0THA.

OnexTpuueckue IoJii B JKMBOM npupone. I'eHepauust 3I€KTPOMarHUTHBIX — IOJIEH
6uoobdbekTamu. Penenmust  anekrpuueckoro nois.Peuenuus  MarmutHOoro noss.BiausHue Ha
OuocHucTeMbl BHELIHMX 3JEKTPOMArHUTHBIX mnousieil. Ilatonornyeckue acmnekTbl 3J1€KTPOMarHUTHOMN
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 Moapa3yMeBaeT BeJeHUE TETPAAU M0 MPAKTUKYMY, TIe
CTYAEHT OTPAXXaeT X0/ KaXJ0r0 MPAKTUYECKOr0 3aHATUA. TeKynas arrecrauus ¢ LeJIbl0 MOHUTOPHHTA
KauecTBa OOyYeHHS U OaIbHO-PEUTUHIOBOM OIEHKM YCIEBAaEeMOCTH CTYJIEHTa IMpeacTaBiIeHa
CICIYIOIUMHA PA0OTaMH: PEIICHUE TECTOBBIX 3aJlaHWi, IMOATOTOBKA pedeparoB WIN JIOKJIAI0B-
MpE3CHTALH.

Jist pyOeXHOTO KOHTpOJIS 3HAHUM CTYJEHTaM MpejiaraeTcs BBIMOJHEHUE KOHTPOJIHHOTO
TECTUPOBAHUS.

BaeaynuropHass camocTosiTeNbHass paboTa BKIIOYACT NMPHOOPETEHUE CTYACHTAMH HaBBIKOB
paboTel ¢ y4yeOHONW U HAay4YHO-HCCIEAOBATEIbCKON JHUTEpaTypol M OcCylIecTBiseTcss B (opme
MOArOTOBKHU K 3aIaHUSIM TEKYLIEH aTTECTALUU.

Ilpumep mecmoesozo 3a0anusn

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 n3nyuenue Ha3pIBatOT MOHU3UPYIOLIUM?

a) MOTOKHU YacCTHIl U HOHOB, B3aUMO/JICHCTBHE KOTOPBIX CO CPEAOi MPUBOJIUT K BO3OYXKIECHUIO ee
aTOMOB U MOJIEKYJI

0) IOTOK MOHOB, 00PA30BABIIUXCS NIPU PAIMOAKTUBHOM pacrajie

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

I') IOTOKHU YaCTHUIl U 3JIEKTPOMArHUTHBIX BOJIH, B3aUMOJIEHCTBUE KOTOPBIX CO CPeIoi 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 00JIaJar0T BEIIECTBA:
a) 030H, MEPOKCHUJ] BOJOPOa

0) 9TaHOJI, HACHIIIICHHBIC YKUPHBIC KUCITOTHI

B) aCKOPOMHOBAsi KUCIIOTA, [3-KapOTHH

I') BCE BapHaAHThI HE BEPHBI

[TaccuBHBIM TPaHCIIOPTOM Yepe3 MEMOpaHy Ha3bIBAIOT:

a) TPAHCIOPT IO 3JICKTPOXUMHUECKOMY TpaHEHTy O0e3 3arparT MeTaO0OJIMYeCKOW 3HEpPruu
SHEPrUuu

0) TpaHCIOPT C MOMOIIBIO CHEHUATU3UPOBAHHOIO MEPEHOCUHUKA C MCIOJIB30BAaHUEM SHEPIUU
ATO

B) TPAHCIOPT MPOTHUB JIEKTPOXUMHUUECKOT0 I'PaJHeHTa C 3aTPaToil MeTab0INYEeCKOl SHEPTUU

I') TPAHCIIOPT C IOMOIIbIO HOHHOT'O Hacoca

[ToTeHunanoM 1MoKosi Ha3bIBaETCH:

a) Ppa3HOCTh IOTEHLMAIOB, BO3HUKAIOIIAs] MEXAY MOBPEXKJIECHHBIM U HENOBPEXJICHHBIM
Y4aCTKOM MeMOpPaHbI KJIETKH, HaXOASIIEHCS B COCTOSTHUN (PH3HOJIOTHYECKOTO TIOKOS

0) pa3HOCTh MOTEHIMAJOB, BO3HUKAIOIIA] MEXAY BHYTPEHHEH WU BHEIIHEH CTOPOHAMH
MeMOpaHbl, U3MEPEHHAs! B COCTOSHUU (PU3HOJIOTHUECKOTO TIOKOSL.

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

I') Ppa3HOCTh IOTEHLUAIOB, BO3HUKAIOIIAs MEXAY IOBPEXKIECHHBIM M HEMOBPEXKIECHHBIM
Y4acTKOM MeMOpaHbl KJIETKH IPU HAHECEHUH Pa3paKeHUsI.

ITorenmmaaom eficTBUS Ha3BIBACTCS .

a) pPa3HOCTh TMOTEHIMAIIOB, BO3HMKAIOIIAs MEXAY BHYTPEHHEW M BHEIIHEH CTOpOHAMH
MeMOpaHbl, U3MEPEHHAs IPU HAHECCHUH Pa3IpaXKeHUs

0) pa3HOCTh MOTEHIIMAJIOB, BO3HUKAIONIAs MEXIy BHYTPEHHEW U BHEIIHEH CTOpOHAMH
MeMOpaHbl, U3MEPEHHAsS B COCTOSIHUM (PU3UOJIOTHIECKOTO TTOKOS

B) KPAaTKOBPEMEHHOE M3MEHEHHUE TIPOHUIIAEMOCTH MeMOpaHbl 11 noHoB Na*, K*, CI

I) KpaTKOBPEMEHHOE HW3MEHEHHWE MEMOpaHHOro IMIOTEHIMada TMpU JACHCTBUU TOPOTOBBIX
BEJIMYMH pa3apakKuTenen

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

a) muddysun noHos Na*

0) auddy3un nonos Ka*

B) muddysun nonos Ca*

) pabOTHI HATPUN-KaJIMEBOIO HAacOca

Kakne n3 nepeuncieHHbIX IpoLeccoB MOKHO OTHECTH K aKTUBHOMY TPAHCIIOPTY?

a) Iepexo/ HOHOB KaJUs U HaTPUS U3 MEKKIIETOUHOM Cpe/ibl BHYTPb KIIETKH.

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

B) IIEPEXO]] HOHOB HATPUs U3 KJIETKU B MEXKJIETOUHYIO CPEly, MOHOB Kallusl — 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 cocTaBisia 25 MM/c. OmpeaenuTe 4acTOTy CepASYHBIX
COKpAICHUH B OJIHY MUHYTY IIPU MPABWIBHOM CEPACYHOM PUTME.

a) 50 yna./mMuH.

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 MCXOJIHBIC pa3Mepsl U (OPMY IOCIE CHATHS BHEIIHUX Ae()OPMHUPYIOMINX
BO3JCICTBUI

DIIaCTUYHOCTHIO HA3BIBAIOT CIIOCOOHOCTH OMOJIOTMYECKHUX TKAHEH !

a) IPOTHBOICHCTBOBATH BHEIIHUM Harpy3Kam

0) BOCCTaHABIMBATh NCXOAHBIE pPa3Mephl U POPMY ITOCIIC CHATHS BHEITHUX BO3ACHCTBHIMA
B) U3MEHSAThH Pa3MEPHI MO JICHCTBUEM BHEIIHUX CHJI

I') IPOTUBOAECHCTBOBATh PAa3pPyILIECHUAM MO AEUCTBUSIM BHEILIHUX CHJI

JIBe >KUBbIE PACTUTEJbHBIE KIETKH KOHTAKTHPYIOT IpYyr ¢ ApyromM. OcMOTHYECKOE J1aBICHHE
KJIETOYHOro coka B mepsou kietke 1,1 mlla, Bo Bropoit 0,9 mlla; TypropHoe naBneHue B mepBoi
kietke 0,8 mlla, Bo BTOpoii 0,6 mlla. Bona Gyner:

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 SBJISIETCSA .

a) 6oJee BBICOKUN BOAHBIN MOTEHIMAI TOYBHI, YEM BOJHBIN MOTEHIIMAT KOPHS

0) BBICOKAst KOHIICHTPAIIMSI OCMOTHYECKU aKTUBHBIX BEIIECTB B CTPYKTYPE MOYBHI

B) BBICOKAsl CHJIa CLETUICHHSI MEXKIY MOJIEKYJIaMU BOJABI M KIETKaMH PU30JA€PMbI KOPHS
r) 00Jiee BBICOKMI BOJIHBIN MOTEHIIHAJI KOPHS, Y€M BOJIHBIN MOTEHIIHAI TTOYBBI

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

a) MOBBIIIAETCS BA3KOCTh IIUTOIIA3MBbI KJIIETOK KOPHS

0) MOHMKAETCS TPOHUIIAEMOCTD IIUTOIIIA3MbI KJIETOK KOPHS

B) MpU HUBKUX TeMIepaTypax YrHETaeTCs WHTCHCHMBHOCTh OOMEHa BEIIeCTB (B MEPBYIO
odepeib, IbIXaHUe) B KIETKaX KOPHS

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

Kaxkoe u3 npeanokeHHbIX YTBEPKISCHUH TEOPETUUECKH MPABHIBLHO U OOBACHSAET TOT (DaKT, 4TO
nmpu o0IIe HeOONBIION TUIOMIAAN YCTHhUYHBIX OTBEepCTHH (HE Oosiee 1% OT TUIOMAAM JUCTHEB)
WHTEHCUBHOCTh TPAHCIUPALUU TPU ONATONMPUSTHBIX YCIOBHUSIX BOJOCHAOXKEHHUS MPUOIMKAECTCA K
WHTEHCUBHOCTH ABAMOPAIUH C TUIOIA/IH, PAaBHOM OOIIEH TII0MA i TOBEPXHOCTH JincTa?

a) ckopocTh AudGy3uu MapoB BOABI Uepe3 Mallble OTBEPCTHSI MPOMOPIIMOHATBHA UX CyMMAapHOM
IO 1

0) ckopocTh nuddy3un BOJbI Yepe3 KaMUUISIPhl MPOMOPIHUOHAIbHA UX KOIWYECTBY H 0OpaTHO
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>KICHHI HE BEPHO

Pe3ynpTaToM HUKINYECKOTO TPAHCIIOPTA AIEKTPOHOB 10 THIIAKOUIHOW 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 (OTOIIN3 BOBI

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

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

a) JUId WX OCYLIECTBICHHsS HYXHAa TEMHOTa; HE 3aBUCAT OT TEeMIIEpPaTyphl; UAYT ObICTpee
CBETOBBIX

0) HanmM4Ke cBeTa He 00s3aTeNbHO; 3aBUCAT OT TEMIIEPATyPhl; UAYT MEJICHHEE CBETOBBIX

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

I') peaKUy UYT B KPAHOM CBETE, IPOTEKAIOT OJTHOBPEMEHHO CO CBETOBBIMU

Komnonentom ¢oTopenentopa ceTUaTKH ri1as3a sBIsSeTCs:
a) peTuHaJIb

0) puToxpom

B) (heppenoKCHH

') LUTOXPOM

IIpumepHbie TeMbl pedepaToB, JOKIAT0B-TIPe3eHTALHI

1. Teopema W. IlpuroxkmHa ¥ HampaBIIEHHOCTb OHBOJIIOLMM OHOCHUCTEM. OHTPONUS M
OMOJOTUYECKHII Tporpecc.
Tunsl 00bEMHBIX B3aUMOJIEHCTBUN B MAaKPOMOJIEKYJIax.
Tpancnoptaeie AT®-a3bl, UX KIacCUPHUKAIMS U POJIb B AKTUBHOM TPAHCIIOPTE HOHOB.
Pabora AT®-cuHTa3HOTO KOMILJIEKCA B KJIETOUYHBIX MeMOpaHax.
CocrosiHue Bosibl B Gnononumepax. I'uapodoOHbie B3auMoieiicTBS.
DBOJIIOIHS TIPEJICTABIICHUM O CTPOSHUU OMOMEMOpaH.
@DoTOOHOIOTHYECKHE MTPOLIECCHI B TPUPOJIE.
Tunsl sHEpreTHUecKoro ooMeHa B OnocucTeMax.
Bup! nonmsupyomux n3nydeHuid. EctecTBeHHBIN paaralinoHHbINH (OH.

CoNO~WN

Jlna camocmoamenvnoil n0020MmMo6KU K 3aHAMUAM RO OUCUUNIUHE PEKOMEHOYen s
UCNOb308aMb YUEOHO-MeMOoOuYecKue 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 «Yul'TlY um. U. H. ViapsaHoBa». — YIBSIHOBCK :
®OI'BOY BO «YnI'TIY um. U. H. YViuegauoBay, 2016. — 12 c.

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

Opraﬂuaaunﬂ U IPOBEACHUEC aTTECTALlUN CTYACHTA



Leas mnpoBeneHHsi aTTecTAlMM — TPOBEPKA OCBOCHHUS 0Opa30BaTEIbHON MPOTPaMMBbI
JUCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTH 00pa30BaTEIbHBIX PE3yIbTATOB.

Tunbl KOHTPOJISA:

Tekymasi aTrecTanus MpeACTaBICHA CICAYIONMMHE padOTaMHU: PEIICHHUE TECTOBBIX 3alaHHIA,
pEIlICHHE CUTYAIIMOHHBIX 3aJ1a4, BBIMOJIHEHUE «KeiC-3a/laHuii», MOATOTOBKA pedepaToB, BHIMOJIHECHUE
3a/1laHuil pyOEeKHOTO KOHTPOJIS.

IIpoMe:kyTouHasi aTTecTAalUsi 3aBepUIacT H3YYCHHUE pAa3ZeiioB JAMCIUIUIMHBI, TIOMOTAeT
OIICHUTH (DOPMHUPOBAHHE KOMITCTCHITHIA.

O1ICHOYHBIMU CPEICTBAMHU TEKYIIETO OICHUBAHUS SIBISIFOTCS: TECTHI, pedepaThl, KOHTPOJIbHAS
pabora. KoHTponb ycBOeHHs MaTepHalia BEACTCS pErysipHO B TEUCHHE BCETO CEMecTpa Ha
MMPAKTUYCCKUX 3aHATUAX.

Ne CPEJICTBA OLIEHUBAHMUS, OO6pa3zoBaTenbHbIC
n/n UCTIOJIb3YEMbIE JIJIsl TEKYILEro OLECHUBAHUS Pe3yabTATHI JUCUUTUIHHBI
nokaszaressi QOpMHUPOBAaHUS] KOMIIETEHLIUU
OueHouHbIe CpeACTBa /I8 TeKYIIel OP-1 [Ipumensiet 3HaHUs
arrecTanuu CTaHJAPTHBIX U MHBIX METOAUK 0TOOpa
OC-1 Tect U TPAHCTIOPTUPOBKU OTOOPAaHHBIX MTPOO
OC-2 Pedepar OP-2 Bnaneer MeTogaMu IOATOTOBKU
OueHo4HbIe CPeACTBA A5 MPOMEKYTOUHOI po0 K J1abopaTOPHOMY aHANIU3Y B
aTTecTaluu 3aBUCUMOCTH OT METOJIa UCCIIEOBAHUS
OC-3 3ager OP-3 IlpoBoauT 1a00paTOPHBIA

aHaJIU3 C UCIOJIb30BAHUEM
71a00paTOPHOTO 0OOPYIOBAHUS
OP-4 Brnageer HaBbIKaMU aHalIn3a
MOJIYYCHHBIX JAaHHBIX, CTATUCTHYECKOM
00paboTKK XpaHEHHS U IOKyMEHTallUU
pe3yabTaToOB
OP-5 Cnoco0eH 0(hopMIISITh OTYETHI

Onucanue OLCHOYHBIX CpCACTB U HCO6XOI[I/IMOI"O 060py,[[0BaHI/I}I (,Z[eMOHCTpaI_[I/IOHHOFO
MaTepI/IaJ'[a), a TAKKC IpOoUCAYPbl U KPUTCPUU OUCHUWBAHUSA HWHIAUKATOPOB JOCTHUKCHUA KOMHGTGHHI/II\/II
Ha Ppa3JIMYHBIX IJSTallax "X q)OpMI/IpOBaHI/I}I B IIpoLecce OCBOCHUA O6pa3OBaTCJIBHOI>'I nporpaMmabl
NpeacTaBJICHBI B q)OH)Ie OICHOYHBIX CPEACTB MIJId TCKYHWICIrO KOHTPOJA YCIICBAEMOCTH U
HpOMG)KyTO‘-IHOfI aTTeCTalnuu 110 JUCHHITIIIMHC ((BI/IOCI)I/ISI/IKa».

Mamepuanst, ucnov3yemole 011 meKyuie2o KOHMPOA ycneeaemocmu
o0yuarwuxca no OUCyUnIuHe

MaTepI/IaJ'IBI JJId OpraHu3aiuun TeKymefI arTeCTalvy NpcaCTaBJICHBI B m5 IporpamMmal.

Mamepuanwt, ucnonb3yemole 011 RPOMENCYMOUHO20 KOHMPOJISL YCREGAEMOCHU
odyuarowuxca no oucyuniune

OC-3 3auer B ycTHOIi opme
IIpuMepHBIii NepeYeHb BONPOCOB K 324ETy

1. Ilpenmer u 3amaun Ouodusuku. OCHOBHBIE 3Tambl pa3BUTUS OuoPu3MkU. MeTosl
UCCIieIoBaHus B OMo(pu3uKe.

2. Kunetnka ¢epMeHTaTHBHBIX MpoleccoB. YpaBHeHHe Muxasnmuca-MenteH. Perymsmus
(bepMeHTaTUBHBIX MpoLeccoB. MHIMOUTOPHI, aKTUBATOPHI.



3. CocTrossHMSI MaKpOMOJIEKYIIL.
CTa0MIIN3aLUU MAaKPOMOJICKYIL.

4. CocrosiHue BoJbl B OnomnonumMepax. I 'uapodoOHbie B3auMOIeHCTBUSI.

5. Crpykrypa u QyHKIHH OnoIorHuecKux MemOpaH. THIbl B3aMMOACHCTBUI U TOABHKHOCTD
MeMOpaH.

6. IlaccuBHbIil MeMOpaHHBI TpaHcnopt. Tpancnopt Boasl. OcMoc.

7. MemOpaHHbIe HOHHBIE KaHAJIbI, TIEPEHOCYNKH.

8. AKTHBHBIN TPaHCIOPT MOHOB B MEMOpaHax

9. IMorenuuain neictBus. CBsI3b C HOHHOW NPOHUIIAEMOCTHIO. [[pOBOAMMOCTD KaHAJIOB.

10.Pacnpoctpanenue Bo30OyxkaeHusi. Ckopoctb mpoBefeHHs Bo3OyxaeHus. Ilepenaua
BO30Y)KJICHHS B CHHAICaX. | eHepaTOPHBII MOTEHIHAIT.

11.JImkeHue KpoBU Mo cocynaM. CompoTHUBIIEHUE COCYTUCTOro pyciia.DakTophl, BIHSIONINE
Ha BS3KOCTb KPOBH.

12.CokpaTuTenbHble CUCTEMBbl. MEeXaHU3MbI MBIIIIEYHOTO COKPAIICHUS.

13.OnTHrueckas cuctema riasza. Buasl pedpakuuu.

14.OcHOBHBIE 3aKOHOMEPHOCTH peleniuu. 3ByKoBas perenius. Xemopenenuus. Bocrnpusitue
BKYcCa M 3amnaxa.

15.ITornomenne cBera BemecTBOM. CHEKTp TMOIIIOMIEHUS. OIEKTPOHHBIE MEPEXOAbl MpPH
MOTJIOUIEHUH CBETA U JIIOMUHECLIEHIIUS.

16.JlelicTBre ynpTpadHOIETOBOrO U3MYYCHHs Ha OMOMOIUMEPBI U OHOMEMOpaHBI.

17.0OcHoBHBIE PoTOXMMHYECKHE peakiny. CBETOBast M TEMHOBas CTaauH (POTOCHHTE3A.

18.ITornomienre  MOHM3UPYIOUIETO  M3JIYYeHHUS TKaHAMU oOpraHusma. buonoruueckue
MOCJECTBHS PaAHOAKTHBHOTO 0OiydeHus.IIpuMeHeHne MOHU3MPYIOMINX HM3ITy4eHUH B OHOIOTUH U
MEIUIINHE.

B koHIle u3y4YeHHS NUCUMIUIMHBI TOJBOJSATCS HTOTHM PabOTHI CTYJEHTOB HA JICKIMOHHBIX U
MPAKTUYECKUX 3aHATUSAX yTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0aJIOB B TEUEHUE CEMECTpA.

VYcnoBusi oOpa3oBaHust KiyOka u  TIOOyibl. DakTopbl

Kpurepun oneHuBanns 3HAHUH 00y4Yal0IMXCS 110 JUCHUILIMHE

Dopmuposanue 6anIbLHO-PEUMUH2080U OYEHKU PAbOMbl 00Y4AIOUWUXCSL

Ilocemenue| Ilocemenue Pabota Ha 3auer
JIEKIIUH MPAKTHYECKUX [PAKTUIECKUX
3aHATHI 3aHATHUIX

o PaszbamnoBkamo| 2 x 1=2 10 x 1=10 224 6amna 64 6amna
§ BUJaM paboT OasoB 0aioB
5
c:; CyMMapHbIit 2 Ganna 12 Gannos 236 6amnos | 300 6amioB

Makc. 0ar max max max max

Kpumepuu oyenusanusa pabomul 06yyarowezocs

Baausl (3 3E)
«OTIIMYHOY 6onee 271
«XOPpOILIOY 211-270
«YZOBJIETBOPUTEIHLHOY 151-210
«HE YJOBJIETBOPUTEIBLHO 150 u meHee




6. Meronuyeckue yKa3aHus JJs 00y4alOUIUXCS M0 OCBOEHHUIO U CHUILIUHBI (MOYJIfA).

JlekuuoHHbIE W  JTA0OpAaTOpPHBIE 3aHATUS JOJDKHBI  TOJYUHATHCS — IOCIEIOBATEIHHOMY
CUCTEMHOMY TOX0y. M3ydeHrne marepualia HampaBjieHO Ha (OPMHUPOBAHKE B CO3HAHHUH CTYACHTOB
YCTOMYUBBIX MEXIUCIUTLUTUHAPHBIX CBS3CH.

B wu3noxxeHum TeopeTHdeckoro marepuana HauOonee S(P(EKTHBEH MPOOIEMHBIM TOIXO,
AKTUBUPYIOIIUH TO3HABATEIBLHYIO JESITEIBHOCTh CTYJICHTOB. TpeOyercss mpUMEHEHHEe HarIsiTHOTO U
JIEMOHCTPAIIMOHHOTO MaTepuania (Tabyui, BUICOCIOKETOB, IPE3CHTALUH, MOJIENIeH U T.11.).

JleaTenbHOCTh TIpenojaBareiss NpU TMPOBEICHHH JIAOOPATOPHBIX 3aHSATHH HampaBieHa Ha
COBEPILICHCTBOBAHUE Y MArMCTPAHTOB WHIMBHYyaJIbHBIX HABBIKOB PEIICHUS TEOPETUYCCKUX U
NPUKIIAJIHBIX 33/1a4, BEIPAaOOTKY HAaBBIKOB MHTEJIEKTYaIbHON paboTHI.

B Hauayie mpakTHYECKOro 3aHSATHS MPEIOAaBaTeNb ONPENEISCT 1eib, (OPMYITHPYET OCHOBHBIC
BONIPOCHI M MPOOJIEMBI 10 M3ydaeMoil Teme. B KOHIe 3aHATHS MOABOJISATCS UTOTH, (POPMYITUPYIOTCS
BBIBOJIBI, PEIICHUS, MPOBOIATCS YIPaXHECHUS Ha 3aKpeIuieHue 3HaHud u T.1. [IpenomaBarens
OLCHUBACT pa60Ty, OTBCTHI U BBICTYIIJICHUA CTYACHTOB HA 3aHATUU.

3a01aroBpeMeHHO MpenojaBaTeNb JODKEH JaTh 3a/laHue CTYACHTaM I CaMOCTOSITENbHOM
MOJTOTOBKH IO TEME CIIEAYIOUIETO J1a00PaTOPHOTO 3aHATHSI.

3HauuTenbHas JA0dsS  y4eOHOM paboThl OOydarolmuxcs IO TUCHUIUIMHE OTBOAMTCS Ha
CaMOCTOATCIIbHYIO ITIOATOTOBKY. MaFI/ICTpaHT Ipu COI[GfICTBHH npenoaaBaTeyisd OBJIaACBACT HABbIKAMU
CaMOCTOSITEIILHOW Pa0OTHI ¢ Y4EOHOW M HayYHO-UCCIIETOBATEIBCKOM JIMTEPATYPOH.

Ili1anbl 1a00PATOPHBIX 3aHATHI

Ha nmpakTuuyeckux 3aHATHAX MaruCTPaHT JIOJKEH CTPOro CIIe0BaTh MHCTPYKLHUSAM M HOPSAKY,
KOTOpBIE ONpeaesseT npenogaBarenb. Ha 3aHATUN KaXAbli CTYAEHT UMEET BO3MOKHOCTb MPOBEPUTH
ryOuHy ycBOeHHMs Y4yeOHOro MarTepuasia, IOKa3aTb 3HAHUE IOHATHHM, TEPMHUHOB, 3aKOHOB,
HOPMATHUBHBIX JIOKyMEHTOB MO u3ydaemoi teme. OdopmieHne pabOThl BeAETCs OO0yJaromuMCs B
CIEIMAJIBHOM TETpalu.

IIpakmuyeckoe 3anamue Ne 1. Benenue B Onodusuky. IlpaBuna TexHUKH O€30MAaCHOCTH B
6uoduznueckoit abopaTopuu.

Ilpakmuueckoe 3anamue Ne 2. ®u3nuecKue CBOMCTBA UTOILIA3MBI.

Ilpakmuueckoe  3amwamue Ne 3. MemOpanHblii  TpaHcropT. TepMoauHAMUYECKHE
3aKOHOMEPHOCTH 0CMOCA.

Ilpakmuueckoe 3auamue Ne 4. buoduznuka COKpaTUTETbHBIX CUCTEM.

Ilpakmuyeckoe sansamue Ne 5. buodusuka penenium.

Ipakxmuueckoe 3ansamue Ne 6. DOTOXUMHUECKHE MTPOLIECCHI TPU POTOCUHTESE.

IIpakmuyeckoe 3anamue Ne 7. JleicTBHE HMOHU3UPYIOILEH paguanud Ha OHOJIOrMYEecKHe
OOBEKTHI.

IIpakmuyeckoe 3anamueNe 8. I'eHepalyst 3J€KTPOMAarHUTHBIX 1oJielt OnooobekTamu. Penentms
AIIEKTPOMAarHUTHBIX MOJei. PyOexxHbIi KOHTPOIb.

7. TlepeyeHb OCHOBHOW W [OMOJIHUTEJLHON Y4uyeOHOH JMTEpaTypbl, HEOOXOAUMON sl
OCBOECHHUS TUCHUILUINHBI

OcHoBHas JInTepaTypa
1. Kyrumckas, M. A. ®usuka u O6mopusuka : ydyebHoe mocobue / M. A. Kyrumckas. —

Upkyrck : Upkyrckuit [AY, 2013 — Yacte 1 — 2013. — 167 ¢. — Tekcr : nexTpoHHEbI // Jlass :
aNeKTpoHHO-OnbHoTeynas cucrema. — URL: https://e.lanbook.com/book/156806



2. Kynpsimos, 1O. b. Pagnanmonnas 6uodusuka: CepxHu3kodacToTHbIe m3nydeHus / 1O. b.
Kynapsimos, A. b. Pyoun. — Mocksa : @uszmatiur, 2014. — 217 c. : un., cxem., Tabn. ISBN 978-5-9221-
1565-0. URL.: https://biblioclub.ru/index.php?page=book&id=275552

3. Kytumckas, M. A. ®usuka u Onodusmka: TepMOJUHAMUKA U OHMOIHEpPreTuka : ydeOHoe
nocobue / M. A. Kyrumckas. — Upkyrck : Upkyrckuii 'AY, 2013. — 142 ¢. — TekcT : 37eKTpOHHBIN
// Jlanb : 3nekTpoHHO-OMOIKOoTeuHas cuctema. — URL: https://e.lanbook.com/book/156808

JonosHUTEIbHAS JTUTEPaTypa

1. Makcumo [I'.B. buodusuka B0o3Oyaummont kierkun. MockBa—lbkeBck: M3marenbcTBo
Wucturyra KOMIIBIOTEPHBIX HCCIIEIOBaHUM, 2016. 207 c. URL:
http://biblioclub.ru/index.php?page=book&id=467920

2. buodusuka u O6uomarepuainsl: ydeOHoe mocobue / A.A. Hosuxos, /[.A. Herpos, B.IO.
[Tytunnes, A.P. MymokoBa; MwuHoOpHayku Poccum; OMCKHIT TOCyZapCTBEHHBIM TEXHHUYECKUN
YHUBEPCUTET. Omck: W3narenbcTBO OMITY, 2017. 115 c. URL:
http://biblioclub.ru/index.php?page=book&id=493260

Humepnem-pecypcut

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

2. sbgn — http://sbgn.org/

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

4. DnextponHas obubnmoreka - http://scintific.narod.ru/nlib/
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