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1 Ilenu ¥ 327244 OCBOCHHUS JUCHUILINHBI

Henwb ocBOEHNS AMCLIUTUIMHEIL:

CdhopmupoBats MpeAcTaBICHUs] O 3aKOHOMEPHOCTSIX CTPOCHHUS, TOHKOW OpraHM3alii OMOJOTHYECKHX MEM-
OpaH 1 MexaHn3Max (yHKIHMOHUPOBAHUS BKIIOUCHHBIX B MEMOPaHbl KOMIIOHEHTOB;

3apauu:

W3yunth npuHIMITBI MOJEKYIAPHOH OpraHM3aliy OWONOTHUECKHMX MeMOpaH; MOJEKYISIpHBIE MEXaHHU3MBbI
(YHKLIMOHUPOBAHNSI MOHHBIX KaHAJIOB; MEXaHU3MbI 3aILUTHI KJIETOK OT OKHUCIUTEIBHOI'O CTPEcca; MEXaHU3MbI HOJ-
Jep>KaHusl CTaOMIIBHOCTH KJIETOYHBIX MEMOpaH; METOABI W3yYCHMS COCTOSIHMA MEMOpaH W KMHETHMKH MeMOpaHHBIX
IIPOLIECCOB.

Wmets mpencrasieHus: o pabote ¢ MEMOpaHHBIMH CTPYKTYpaMHU; BBIACTSATH MEMOPaHO-CBSI3aHHbIE KOMITOHEH-
ThI KJICTKH; Pa3Je/ICHHs] U aHAJIN3a JINIUIHBIX KOMIIOHEHTOB MEMOpaH.

2 MecTo AMCHMILIHHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

JucuuniuHa OTHOCHTCS K TUCIMIUIMHAM (MOIYJISIM) 10 BBIOOPY BapHaTHBHOM dacTh Onoka 1 «AucuuminHel
(Momymn)»

IIpepexBusutsl nuctuminunsl: b.1.5.11 Qusuxa
ITocTpekBU3NUTHI AUCHMIUIMHBL: Omcymcemeyom

3 TpeGoBanus Kk pe3yabTaTaM 00y4eHus M0 TUCHHUILJIMHE
IIpouecc u3y4eHus! JUCUUIUINHBI HAIIPaBJIeH Ha (JOPMHUPOBAHHUE CIEAYIOLINX PE3YIbTaTOB O0YUECHUS

[Tnanupyemsbie pe3yabTaThl 00YUYCHHS M0 TUCIMILINHE, XapaKTEPU3YIOIIHE STalbl

. dopmupyemble KOMIIETEHLIUH
(hopMHPOBaHUs KOMIIETEHIUI

3HAaTh: TPUHIWIIEI MOJEKYISIPHONH OpraHu3anmuu Ouojorudeckux MemoOpaH;|OIIK-5 cnocobHOCTRIO
MOJICKYJIAPHBIC MCXaHHU3MbI (I)YHKHI/IOHI/IpOBaHI/IH HWOHHBIX KaHaJIOB; MCXAaHHW3MBbI | IDUMCHATH 3HAHUC ITPUHIUIIOB
3alIUTbl KJICTOK OT OKHUCIUTCIIBHOIO0 CTPECCa; MCXAHU3MbI MOAACPKAHUA KJIETOYHOM Oopranuvsanuu
CTaOMIBPHOCTH KIIETOYHBIX MEMOpPaH; METOJbl M3yUEHUS] COCTOSHUS MeMOpaH H|OHOIIOTHYECKHX OOBEKTOB,

KHHETUKHA MeMOPaHHBIX MPOIIECCOB. OnoM3NIECKIX U

YMeTh: paboTath ¢ MeMOpaHHBIMH CTPYKTYpaMH; BBIIENATH MeMOpaHO- | OHOXMMHUYECKHUX OCHOB,
CBSI3aHHBIE KOMITOHEHTHI. MeMOpaHHBIX IPOLIECCOB U
BiajgeTn: HaBBIKAMH BBIICICHHS MEMOPAaHHBIX KOMIIOHEHTOB KJIETKH; MOJIEKYJISIPHBIX MEXaHH3MOB
paszesicHus U aHai3a JTUIMUAHBIX KOMIOHEHTOB MeMOpaH. [IprnoOpectu onbIT KHU3HEESITENEHOCTH

paboThl ¢ MEMOPAHHBIMH CTPYKTYpamH.

3HATb: OCHOBHBIC UYEpPTHl CTPOCHHS, 3aKOHOMEPHOCTH Bocmpou3sBeseHus, | [1IK-3 roToBHOCTBIO TPUMEHSTH Ha
CHeNUAN3aIMH  KJIETOK, KJICTOUHBIA IUKJI M €ro peryJsisiiyio, OCHOBHBIC | TIPOU3BOJCTBE Oa30BbIC
PEryJSATOPHBIE MEXaHWU3Mbl M IYTH OOCCIICUCHHUsS IEJIOCTHOW pEeaKIMu KICSTKH; | 00enpodeccuoHaIbHbIC 3HAHUS
MPUHIWIGI, TMOAXOABI U METOJIbl KOMIUIEKCHOHW OIIGHKH COCTaBa, CBOWCTB,|TEOPUH U METOJIOB COBPEMEHHOMN
OuocyOcTpaTa Ha OCHOBE COBPEMEHHBIX METOJOB KOJHUYECTBEHHOrO H |OHOJIOTHH CIIOCOOHOCTHIO
KaueCTBECHHOI'O aHaJIN3a, BHIOUPATh METO/IbI HCCIICIOBAHMS MPUMEHSATH 3HAHUE MPUHIIMIIOB
YMeTh: paboTaTh ¢ PAaCTUTEIbHBIMA OOBEKTAMH C HCIOJb30BAaHHUEM METOJIOB | KJICTOYHON OpraHU3aI[iu
(GU3NOJIOTHU PACTCHUH; JaTh KOMIUICKCHYIO OIIGHKY OHOCYOCTpaTy B pamKax | OHOJOTMYeCKHUX 00BHEKTOB,
MIPOBEICHUS HAYYHO-UCCIIE0BATEIbCKON JIESTeITbHOCTH; OTIpEACTSTh
B3aMMOCBS3H CTPYKTYPbl M CBOMCTB OMOCYOCTpaTa; IpPOBOIUTH OTOOp IPoO H
MOJTOTOBKAa WX K HCCIIEIOBAaHUIO; OCYIIECTBIATH cOOp, 00pabOTKy, aHAIHM3 H
CUCTEMAaTH3allMI0 HAyYHO-OMOXMMHUYECKOH HH(OpMauu 1o Teme (3aJaHHi0);
MOATOTOBUTh MCXOJHBbIC JAHHBIC JUIS COCTABJICHUS W BEICHHUS IKypHaja-
HaOJIIOIEHUS;

BianeTh: HaBbIKaMU paOOTHI € JIA0OOPATOPHOH aIapaTypoid, UCTIONb3YS
METOJIMYECKHE U HOPMATHUBHBIC JOKYMEHTBI, a TAKXKE CIIOCOOCH MPOBOINUTD
CTaHJIAPTHBIC U CEPTU(HUKAIMOHHBIC HCIIBITAHHMS OHOCYOCTPAaTOB; HABBIKAMU
PpaboThI C COBPEMEHHBIMH METOJaMH UCCIICIOBAHUS XUMUYECKOTO COCTaBa U
00IIMX 3aKOHOMEPHOCTEH MPEBPAIICHNUN U B3aUMOCBS3EH CTPYKTYPHI U CBOWCTB B
orocyocTpare

4 CTpyKTYypa u colepKaHue AUCHUTIIHHBI
4.1 CTpyKTYypa AMCHMIIIMHBI
OO6mmas TpyT0eMKOCTh JUCIUIUIMHEI COCTABIIAET 6 3a9eTHRIX equHUIT (216 akaleMHIYECKHUX JacoB).

TpynoeMKOCTb,

Bun pabotst
aKaJICMHUYECKUX YacOB




5 ceMecTp BCETO

O0mas Tpy10EMKOCTh 216 216
KoHTakTHasi padora: 70,5 70,5
Jlexrum (JI) 18 18
[Tpaktuueckue 3anarus (I13) 34 34
JlaGoparopnslie pabotsl (JIP) 16 16
Koncynpranum 1 1
WNnauBunyansHas paboTa M MHHOBAIIMOHHBIE ()OPMBI yUeOHBIX 3aHATHI 1 1
[TpomesxyTouHas aTTecTauus (3a4eT, SK3aMeH) 0,5 0,5
CamocrosiTesbHas1 padoTa: 145,5 145,5
- BBITIONTHEHHE KypcoBoii paboTsl (KP); +

- caMomoJaroToBka (mpopaboTka W TIOBTOPEHHE JIEKIIMOHHOTO MaTepuala H
MaTepuaia yueOHHKOB U y4eOHBIX TTOCOOUH;

- IOJITOTOBKA K JIAOOPATOPHBIM 3aHITHSIM;

- IOJITOTOBKA K MPAKTHYCCKUM 3aHSITUSM;

- IOJIFOTOBKA K PYOCKHOMY KOHTPOJIIO.)

Bujt MTOroBOro KOHTpOJIsi ( IK3aMeH) IK3aMeH

Paznensbl AMCUMIIIMHEL, U3YyYaeMBbIE B 5 CEMECTpE

KonunuectBo yacoB
ayIaUTOpHAS

Ne paznena HaumeHnoBaHue pasneinon Beero Y 3a6oI;a BHeay/I.
T 113 [ P paborta

1 Beenenue B OMOXUMHIO MEMOPaH. 116 12 22 12 70

2 OCHOBBI TPAaHCIIOPTA BEIIECTB Yepe3 OnomMeMOpaHy 100 6 12 4 78

KIIETKH
Hroro: 216 18 | 34 | 16 148
Bcero: 216 18 | 34 | 16 148

4.2 Coaep:xanue pa3aejaoB JHCUUILUINHBI

Pasnesn Ne 1 Beegenue B OMoxummio MmeMOpaH.

OBOJIIOIMS MPEJICTABICHUN O CTpOeHUH MeMOpaH. JKUAKOCTHO-MO3au4HasE MOJIENb CTPOSHHS OMOJIOTHYECKUX
MeMmOpaH. KitleTounbie MeMOpaHHBIE CTPYKTYpHL. bruonorndeckue GyHKIUM U pazHooOpazne MmeMOpaH. MosekysipHas
opraHusanys ONOJIOrMYeCKHX MeMOpaH.

Bronornueckne (yHKIMM MEMOpaHHBIX JIMIUAOB, OENKOB, YriIeBOAOB. LUTOCKENeT M TJIMKOKAJIMKC MeMOpaH.
MembOpannbie unmuabl. Dochomunuasl, TTUKOIUIUABL, CTEPOUIbL. PoNb XolecTepuHa B OHOIOTHIECKUX MeMOpaHax.
XKupHble KHCIOTBI M WX NPOCTPAHCTBEHHAs KOHUrypamus. [IpUHIMIBI OpraHu3aluyl JIMIUJAHOTO OUCIOS.
docdonunuapl Kak CTpyKTypHasi OCHOBa O6uciosi. TpaHcMeMOpaHHasi acCUMETPHS JTUNUAOB. J{uHaMu4yeckre cBOHCTBa
MeMOpaH. Pa3nuvHble BUIBI TTOJBIKHOCTH KOMIIOHEHTOB OHMcIosl. JledeKTHbIe 30HBI M poJib XosecTeprHa. Da3oBble
nepexojbl MeMOpaHHBIX JUMHIA0B. MeMmOpaHHble O€NKM W yIJIeBOABL. [ JIMKONPOTEHHBI, TMPOTEOTTUKAHEI,
rnukonunuabl.  OcoOEHHOCTH CTpOeHUs: MeMOpaHHbIX OenkoB. Jlokamu3anus M TNOABIXKHOCTH B Owucioe.
[loBepxHOCTHBIE, TpaHCMEMOpaHHbIE (MHTETPaJIbHbIE), TIIMKO3UIMPOBAaHHBIC OCTIKH; OENIKH, 00pa3yroNe KOMIUIEKCH
C MHTETpalbHBIME OelikaMu MeMOpaHbl. benok-nunuaneie B3auMonehcTBus. JlatepanbHas nuddysus. Kanpnuii u
Oouonornueckue MeMOpaHsl. Kanbiuii kKak yHUBEpCaIbHBIN PETYISTOP BHYTPUKIETOUHBIX TPOLIECCOB.

CBsi3pIBaHNE KaJbIMS M JIPYTUX KaTHOHOB C Pa3JIMUHBIMU JHUrangamMu. oHOQOpbl M MHIMKATOPbl HOHOB KaJBIIHAL.
KaspiueBbie kKaHabl ¥ IEPEHOCUYHUKY KaJbIns Yepe3 OnomemMOpansl. KanbIiueBblii Hacoc MeMOpaH capKoruiazMaTHye-
cKoro perukymyma. Kampnmit m snekTpoMexaHudeckoe conpspkeHue Mbii. OneHKa TPaHCTIOPTHUPYIOUINX CHCTEM
cepAla M CKeJeTHhIX MbIml. Kanpuuesas perynauus (yHKIMOHAIBHOW aKTHBHOCTH KJeTOK. Koarymauus kpoBu u
TpomboreHe3. [IpoBenenre HepBHOTO UMITYJIbca. OIJIOAOTBOPEHUE U pA3BUTHE. YUacTHE B MATOreHE3e KIIETOK.
CoBpeMeHHBIE MOIXO0BI K UCCIEAOBAHUIO KJIETOYHBIX MeMOpaH.MeTo bl N3ydeHHUsI COCTOSIHUS MEMOpaH U KHHETUKU
MeMOpaHHBIX (hepMeHTOB. Bolienenue u xapakTepucTuka MeMOpaHHbIX (pakuuii. MeToasl pa3pyiieHuss MeMOopan
kJeToK. OCOOEHHOCTH pa3pyleHus MeMOpaH OaKkTeprUalIbHBIX MIPOTOIIACTOB, SPUTPOLIUTOB, MIATKUX TKaHeld. MeTox
G hepeHIHaIbHOTO HeHTpU()yrupoBaHus. 3aBUCUMOCTh PE3YJIbTaTOB (PPAKIIMOHUPOBAHKS OT CIOC00a paspyiie-
Husl. Metonsl uaenTudukanuu Gpakuuii: 1 pakuus peHTTeHOBCKHX JIy4eid, 3JIeKTpOoHHasi MUKpockomus. Onpexaee-
HHUE aKTUBHOCTH MapKepHBIX (epMeHTOB. Buibl OMOXUMHYECKIX MapKEPOB PA3JIMUHBIX KJIETOYHBIX MEMOpaH.
MeToapl M3y4eHHS TUHAMHYECKOTO TOBEIACHHUS MEMOpPAaHHBIX CHUCTEM W JIMMHI-OEIKOBBIX B3aWMOJEHCTBHIM: 3JIEK-
TPOHHBIH NapaMarHUTHBIA PE30HAHC, AeNoJspu3anys (IIyopecleHINH, IepHO-MarHUTHBIN Pe30HaHC, METO KpYyro-
BOT'0 JUXPOHU3Ma, METOJI CKAHUPYIOIIEH KaJOpUMETpuH, (IIyOpecleHTHAs CIEKTPOCKOIHSL.

Pazgen Ne 2 OcHoBBI TPaHCIIOPTA BeLeCTB Yepe3 0MoMeMOpaHy KJIeTKH



MounekynspHbIe OCHOBBI IEPBUYHO-aKTUBHOTO TPAHCIIOPTA HOHOB. OTIIHYUS IEPBUYHO-AKTHBHOTO TPAHCIIOPTA OT
nmaccuBHOTO. Kimaccndukarms tpancroptaeix AT®a3. Mexanusm aeiicteus npotoHHor AT®a3s1, annonHoit ATda-
361, Ca-AT®a3sl 1 Na/K-AT®dazpl. DneKTpoHEUTpaNbHBINA U 2JIEKTPOreHHBIH aKTUBHBIM TPAHCTIOPT HOHOB. Y CIIOBHS
PabOTHI AIIEKTPOHEHTPATBHOTO TpaHCTIOpTa. Bubl o0iierueHHoN Audy3un: yHUIIOPT, CUMITOPT, aHTUTIOPT. Cenek-
TUBHOCTH HOHHBIX KaHa10B. OCHOBBI BTOPUYHO-aKTHBHOTO TpaHCHopTa. TpaHcrnopT Bozsl. MIOHHBIN TOMeocTa3 KiIeT-
ku. OCMOC - OCHOBHASI IBIDKYIIAS CHIIA TIPY TPAHCTIOPTE BOABI yepe3 MeMOpany. CriocoOBI peryInpoBaHus COIepiKa-
HUSl OMOJIOTMYECKU BOXKHBIX METAJUIOB B KJIeTKe. MIOHHAs acUMMETpusi: HaTpuid U Kanui. OU3UKO-XUMUYECKHE CBOT-
ctBa. IlepBrIil 1 BTOPOI MOTEHIIMA HOHU3AIIMU JIeMeHTOB. [loiepkaHnne KUCIOTHO-IIIEJIOYHOI'0 PAaBHOBECHS, OCMO-
THYECKOTO Oaanca, GOpMHUpPOBaHUE ICKTPHUSCKOTO MOTCHITHANIA. 3aBUCUMOCTh (DEpMEHTATHBHEIX MPOIIECCOB OT
HWOHOB HATpus U Kanua. Maruui u kanbuuid. @U3nKko-XxMMUYECKUE CBOKMCTBA. JIOKaIM3alKs HOHOB OTHOCHUTEIBHO
KJIETKU. 3HAYCHUE I MeTa0boau3ma. [ unepkanpiueMus. 3Ha4eHUE CEJICKTUBHOTO PaclpeIeICHHS
noroB.Moaudukaropsr memoOpan. [lepenaua (Tpancaykius) nHGOpMAIIUU Yepe3 KIETOUHYI0 MeMOpaHy. POu3nonoru-
YyecKasi OCHOBA moryueHus nHopmanmu. OOIuii MPUHITUT TSHCTBUS CUCTEM MpUeMa U niepeadn uHpopmamnuu. Tpu
OCHOBHBIX MEXaHH3Ma HEUPOIHIOKPHUHHON PETyJISIUU KISTOK. Pa3Ho0Opa3ue MOJIeKy, HHUITUUPYIOIIUX TPAHCMEM-
OpaHHYyIO0 Tlepenady curHana. [ moOymsipHeie 1 MeMOpaHHBIE penenTopHble 6enku. MHTerpanpabie Oenku. Oomumit
IIaH cTpoeHus perientopa. CTaauu mepeaayn curHala yepe3 MmeMOopany. Tunsl perentopos. Perientopst ¢ omHOM
TpaHCMEMOPAHHOW MOJUTICIITUTHON TIEThI0. AHCAaMOJIU PElENTOPOB C HOHHBIMU KaaHJIaMu. PerenTopsl, ConpshKeH-
Hble ¢ ['Tdazamu.

G-GenKH 1 BTOPHYHBIE MecceHuKepbl. KaccH(pHKaIis KIeTOIHbIX CHTHATBHBIX crcTeM. LlnknoanenmarHas, Ca’*
¢dochounozurontpudochar-zapucumasi, munokcurenasnas, HAJI®H-okcunasnas (cynepokcun-cuarazna), NO-
cuHTa3zHas, MAP-kuHa3Has curHajabHbIE cUcTeMBbl. G-0€JI0K — KOMIIOHEHT CUTHAIIBHOTO Kackaa. PazHoobpazue G-
6enkoB. CTpyKTYpHO-(PYHKIIMOHAIbHAS opraHn3anus G-0eNKoB U BTOPHYHBIX MecCeHKepoB. CBONCTBA BTOPUYHBIX
MecceHKepoB. Poib MeMOpaHHBIX (POCHOMHO3UTHHOB U B mepeaade curHaia. Merabonusm GpochorHO3UTHHOB U
perymsiys NpOHUIIAEMOCTH MEMOpaH sl HOHOB Kanblus. JIpyrie THIbI BTOPHYHBIX TTOCPETHUKOB. Perientopsl Bo3-
OyanMBbIX TKaHEeH. BHIBI pa3nuyHBIX PEIENTOPOB K OJHOMY XUMHYECKOMY CUTHAITY. «KaHanmbHBI) MeXxaHu3M pado-
THI perenTopoB. Buabsl Bo30ymumex TkaHel. [loraTHe 0 cuHancax. HUKOTHHOBBIE M MyCKapHUHOBEIE XOIUHOPEIIETITO-
PHI (ALETHIXOTUHOBBIE perenTopbl). OcOOEHHOCTH JIOKAIM3aK XoInHOpenenTopos. [lousTre o 610kTOpax ObICT-
pBIX penentopoB. CTpyKTypa HUKOTHHOBOTO XOJMHEPTHUECKOT0 perentopa. Y cloBus ObICTPOACHCTBHUS alleTHIXO-
nuHa. COOTHOIIIEHUE CKOPOCTEH TUCCOUAIIIH U aCCOIUAIIMH TOPMOH-PEIENTOPHOTO KOMITIEKCA M €T0 BIMSHIAC Ha
CPOJICTBO pelenTopa K Heiipomeauaropy. CTpyKTypa U THIIBI MyCKapUHOBBIX XOJMWHOpenenTopoB. CucreMa mpose-
JICHUsI CUTHAJIa IyTeM 00pa30BaHMsi BTOPUYHBIX ITOCPEIHUKOB U TOCIICIYIOIICH XUMUYECKON MO U UKAIIUEH OSIIKOB.
Penienrtopsl, oTBewaromIne 3a MepeHoc MaKpOMOJIEKYIT M YaCTHII B KIeTKy. DyHKIIMOHATBHAS poiib Makpodaros. Tpu
BHJA SHJ0NMTO3a. DaromuTo3, MMHOIKUTO3, CIISU(UISCKHA 3aXBaT MOJIEKYII, OTIOCPEIOBAHHBIN CITEIIUAIEHBIMA Pe-
nenTopamu. MexanusM MeMOpPaHHOTO TPAHCIIOPTa MEX/Ty BHYTPUKIIETOYHBIMHU BaKyOJISIMH U TJIA3MAaTHYECKON MEM-
OpaHoif. MexaHN3M 3HJI0NMTO3a KJIETKAMA UMMYHHOU CUCTEMEBI. 3aXBaT, MPOIIECCUHT U 3KCIIpeccHsl (PparMeHTOB aH-
TUTeHA. [ pYIITBI M IPUMEPHI PEleNTOPOB, HHTEPHATN3YeMbIX Tipu sHao1mTo3e. JIHII-penenTop u ero poins B pa3su-
THU CEMEWHOW THIIEPXOJIECTEPOJIEMUH U APYTHX TeHeTHUeCKUX 3aboseBanmii. [lonsTre 06 sx30mUTO3E.

4.3 JlabopaTopHbie padoThl

Ne JIP | Ne paznena Haunmenosanue nabopaTopHbIX padoT Kosn-Bo yacos

Omnpenenenue cOpOIIMOHHON CITOCOOHOCTH dPUTPOIIUTOB. 4

Onpenenenue MoTpedJIeHUs TIIOKO3bI IPUTPOILIUTAMH.

AIWIN|F-
NN

4
Omnpenenenue 1eOpPMUPYEMOCTH SPUTPOLIUTOB. 4
OnpeneneHne CIOHTAHHOIO ¥ MHAYIIMPOBAHHOTO TEMOJIN3A. 4

Uroro: 16

4.4 IlpakTHyeckue 3aHATUSA (CEMUHAPHI)

No 3andarus | Ne paznena Tema Kou-Bo yacos

1 1 OBoJIOLMS TPECTABICHUI O CTPOSHUN MEMOpaH. 2

MemOpaHHbIE JTUIHIBI

MemOpaHHbIe OSJIKH U YTIIEBOJIBL.

Kasbliuit 1 6Moj10ruuecKkue MeMOpPaHsbI.

COBpeMeHHBIe mOoAXO0Abl K HCCICAOBAHUIO KJIICTOYHBIX M€M6paH.

OCHOBBI TpPaHCTIOPTa BELIECTB Yepe3 MEMOpaHy.

~Njojo|s|w(r
NN Rk
AININNAMDS

Mexanusm neiictBus nporoHHot AT®a3sl, annonnoit ATda3zel, Ca-
AT®a3el u No/K-ATDasel

8 2 Crioco0bl peryIupoBaHus COAEPIKaHNs OMOJIOTMYSCKH BaKHBIX METAJIIOB B 2
KJICTKE.

9 2 Tpu OCHOBHBIX MEXaHU3Ma HEHPOIHTOKPUHHOMN PETyIIALNU KIEeTOK. PazHo- 2
o0pa3ue MoJIEeKyJl, HHUIIMUPYIOIIUX TpaHCMEMOpaHHYIO Nlepeady CUTrHaja.

10 2 [uxnoanenmiarHast, Ca’' -hochonnosuronrpudochar-3aBucumas, 4




No zanstust | Ne paznena Tema Kon-Bo vacon

nunokcurenasHas, HAJI®H-okcunasuas (cynepokcua-cuarasna), NO-
cuHTa3Hass, MAP-kuHa3Has CUTHAJIbHBIE CHUCTEMBL.

2 OyHKIMOHaTBHAast posib Makpodaros. Tpu Buaa sngouuTo3a. Paromuros, 4
MUHOLMTO3, CHIeUU(UIECKUI 3aXBaT MOJIEKYJI, ONOCPEIOBAHHBIN CIIEUaIb-
HBIMH PELENITOPAMHU.

2 Bujibl pasauyHbIX PELENTOPOB K OTHOMY XHMHYECKOMY cuTHaiy. «KaHaib- 2
HBII» MeXaHu3M paboThI perentopoB. Buabl Bo30yauMeix TkaHeH. [ToHsTHE
0 CHHAIICaX.
Hroro: 34

4.5 KypcoBas padora (5 cemecTp)

Ne Tema KypcoBbIX padoT

1 [lentuapl, pacnpocTpaHeHne B PUPOJIE, yuacTue B 0OMEHe.

2 [IpoGeMbr xuMU4IeCKOl KOMMYHHKAITNH, PerlenTopHoe ormocpeoBanne XUMUYECKOTO CUTHaIa. BTopudHbie
MECCEIKEPBI.

3 AKTUBHBIE (OPMBI KHCIOPOJa, TIEPEKUCHOE OKUCICHHE, CYNEPOKCUAHBIC PaUKaIbl U MEXaHU3MbI 3alUThI
OT OKHCJIMTEJIFHOTO CTpecca.

4 ITpo0semMbl U mepCIeKTUBBI HCIIOIb30BAHMUSI COBPEMEHHBIX HAHOTEXHOIOTHH.

5 XUMHUYECKHH COCTaB U METabO0JIN3M OCHOBHBIX BEIIECTB COCIMHUTENLHON TKAHU.

6 OcoOCHHOCTH XMMHUYECKOT0 COCTaBa CIIOHBI OT YK30TEHHBIX (PAKTOPOB

7 [TpuHIHMITEL 35IEKTPOPOPETHIECKOTO pa3aesieHHs TeTeporeHHbIX cMeceil. Mcmonp3oBanue anekrpodopesa 1s
pa3zeeHus] U OYNCTKU OENKOB.

8 Bupycs! u armonros.

9 KapHOo3HH U ero poJib B OpraHu3Me.

10 OTnuuusl MPOKAPUOTUYECKUX M DYKAPHOTHUYECKUX KIETOK MO0 OMOXUMHUYECKUM (YHKIIUSIM.

11 ITonmHeHackIIeHHBIE JKUPHBIE KUCIOTHI ceMeiicTBa «omera-3». buonornueckas posp

12 broxumus 610JIOrMUECKHX KUAKOCTEH U TKaHEH.

13 KoneuHble MpoAyKTHI a30TUCTOTO 0OMeHa. Poitk TmyTamMuHa B 00€3BpeXMBAaHIH U TPAHCTIOPTE aMMHUAaKa.

14 B3anMooTHOIICHHS CTPYKTYPHBIX U (PYHKIIMOHATBHBIX OCOOCHHOCTEH reMorioonHa, MUOTTIOOMHA.

15 Ionsitue 06 n3odepmeHTax. 3HaUCHUE HCCIICIOBaHMS U30(EPMEHTOR JIJIsl METUIIMHBI, TCHETHKH U CEJICKIINH.

16 Oco0EHHOCTH HYTPHEHTHOTO COCTaBa MPOAYKTOB MUTAHHS KHBOTHOTO IMMPOMCXOXKICHHSI

17 EnnMHCTBO MPOMCXOXKACHUSI BCeX KMBbIX cymiecTB. CxoacTBa B 0OMEHE BEIIECTB Y MPOKAPHUOT U SYKAPHOT

18 bruosneprerrka u Mmetabonm3M y aBTOTpo(OB 1 reTepoTpodoB.

19 Hcnonp3oBanue pepMeHTOB B MeTUIMHE. POJIb YJH3MMOIMArHOCTHKH B METUIIMHE.

20 OOMEH MUPOBUHOTPATHONW KUCJIOTHI B aHA3POOHBIX YCIIOBHUSIX: MOJIOYHOKHUCIIOE OpOKEHHE, CIIUPTOBOE OpO-
JKCHHE.

21 Yo6uksutus. Ero posib Bo BHYTPUKIIETOUHOM pacnaje Oeska.

22 HccnenoBanne ocoOeHHOCTEN OMOXUMHUYECKHUX XapaKTEpPUCTUK BHYTPEHHEW Cpebl OpraHu3Ma B 3aBUCHMO-
CTH OT DHJIOTCHHBIX (DAaKTOPOB

23 PoJib OTEUeCTBEHHBIX YUEHBIX B pA3BUTHH OMOXHUMHH.

24 Poxb Bopl B OMOXMMHUYECKHX TPOIIECcCaX KIIETKU.

25 ITpupoaHbIe aHTHOKCHAAHTHL. XMUMHUECKOE CTPOSHHUE M MEXaHU3M JICHCTBUS

26 XapaKkTepuCTHKa OCHOBHBIE CHCTEMBI ITEpeaull FTOPMOHAIBHOTO CUTHAJIA

27 HckyccTBeHHBIE MEMOPaHBI.

28 TemmepaTypHO-OCMOTHYECKUN IIOK KJIETKU. Ponb MexaHMueckoro (axkropa B MOBPEXKIECHHUHM KIETOYHBIX
CTPYKTYP.

29 HccnenoBanns npobiemM y3HaBaHUS Ha MOJIEKYJISIPHOM ypPOBHE, XpaHEHHUS M Nepenadrd nHpopMmanuu B 61o-
JIOTHYECKHUX CUCTEMaX.

30 BzaumopeiicTBust 0€JIKOB U IMITNIOB B OMOJIOTHYECKUX MeMOpaHax.

5 Y4eOHO-MeTONMYecKoe o0ecnieyeHne TUCIUTIIMHbI
5.1 OcHoBHas JuTepaTypa
1 bruoxumus [DneKTpOHHBIN pecypc] : AEKTPOHHOE MMIIEPCChIoUHOE yueOHoe nmocodue / A. B. lyako, A. .

Crpekanonckas, E. C. Xaiipymmuaa; M-Bo obpazoBanus u Hayku Poc. @eaepanuu, Denep. roc. Or0mKeT. 00pa3onar.
yupexaeHue Boicil. mpod. odpaszoBanus "OpeHOypr. roc. yH-T". - DjIeKTpoH. TekcToBbie aaH. (1 daiin: 245 Mb). -
OpenOypr : OI'Y, 2015. -Apxusarop 7-Zip

2 Teoperndeckre OCHOBBI OMOXMMHUHU [DNEeKTpOHHBIN pecypc] : yue0. mocooue / E. C. bapeimera, O. B.

Bapanosa, T. B. 'amOypr; M-Bo obpa3oBanus u Hayku Poc. denepanuu, ['oc. 00pa3oBar. yupexaeHHE BBICIIL. TIPOd.
oOpaszoBanus "OpeHOypr. Toc. YH-T". - DnekTpoH. TekcToBbie naH. (1 ¢aiur: Kb). - Openbypr : [OY OI'Y, 2011. -
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Adobe Acrobat Reader 5.0. M3mamme Ha np. Hocurene [Texct] . - m roc. peructparum 0321102524,
http://artlib.osu.ru/web/books/metod_all/11 20110615.pdf

3 Cronunckas, H.C. [utonorus : yueOnuk / H.C. CtBonmuHckas. - Mocksa : [Ipomereit, 2012. - 238 ¢. : wi. -
bubnmorp.:  ¢.236-237. - ISBN  978-5-7042-2354-2 ; To ke  [OnekrpoHHelii  pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=437359

5.2 lonotHuTeEILHAS JIUTEpaTypa

1 Bepemaruna, B. A. OcuoBsl o0mie#t muronoruu [Tekcr] : yued. mocobue mis By30B / B. A. Bepemaruna .-
2-e u3n., nepepad. - M. : Akanemus, 2007. - 176 c. - [Ipun.: c. 138-169. - bubnuorp.: c. 170. - ISBN 978-5-7695-
3744-8.

2 IlpakTrdeckne OCHOBBHI OHOXHMHH [DIEKTPOHHBEIN pecypc] : yueb. mocobue / E. C. baprimesa, O. B.
BapanoBa, T. B. I'amOypr; M-Bo oOpazoBanusi u Hayku Poc. @enepamum, demep. roc. Oromxer. oOpas3osart.
yupexaeHue Bbicil. mpod. obOpasoanus "OpeHOypr. roc. yH-T". - DnekTpoH. TekcroBble naH. (1 daiin: Kb). -
Opendypr : OI'Y, 2011. -Adobe Acrobat Reader 5. M3manne Ha nmp. Hocurene [Tekct] . - Ne roc. perucrpamnuu
0321103142. http://artlib.osu.ru/web/books/metod_all/2868_20111011.pdf

3 Hdepsaodun, /1. I'. dyskiuonansHas mopdosorus kietku [Tekct] : yuebd. mocodue ais By3os / /1. . lepsaOun.
- M. : Ku. "Yuuepcurer", 2005. - 320 c. : un - ISBN 5-98227-110-1.

4. Dmupbexos, D.3. CBOOOIHOpAANKAIBHBIE MPOILECCH U COCTOSIHHE MEMOpaH MPHU TUIIOTEPMHUH : MOHOTpa-
¢us / 2.3. Omupbekon, H.K. Knnuxanos ; MunuctepcTBo oOpa3oBanus u Hayku Poccuiickoit @exneparum, Dene-
palibHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKIACHUE BBICIIETO MPO(ECCHOHAIBHOTO 00pa30BaHUS
«tOxHbI penepanbHblii yHUBepcuTeT". - PocTtoB-Ha-Jlony : M3narensctBo IOxHOTO (hemepabHOTO YHUBEPCHTETA,
2011. - 199 c. : w., Tabn. - 6udmuorp. c: C. 148-198 - ISBN 978-5-9275-0876-1 ; To ke [DnekTpoHHBIi pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=241152

5.3 Ilepuoaunyeckue U31aHUA

1. buoxumus : xxypHai. - M. : APCMU.
2. Xumus u xu3Hb - XXI Bek : xxypHail. - M. : Arenctso "Pocneuats".

5.4 UntepHeT-pecypcsl

1 buoxumus: yuebnuk / Ilog pen. E.C. CeBepmna. 5-e wu3m., wmcmp. m gom. 2012, - 768 c.
http://www.studmedlib.ru/ru/book/ISBN9785970423950.html

5.5 IIporpamMHoe o0ecnevyeHue, MpogecCHOHANbHbIE 0a3bl JAHHBIX U MH(OPMAaILMOHHbIE CIIPABOYHbIE
CHCTEMbI COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTHIi

1) Onepaunonnas Windows Microsoft;

2) Taker HacToNbHBIX TpHIOKeHHH Microsoft Office.

6 MarepuanabHO-TeXHHYECKOE 00ecnedeHne TUCHUILTMHBI
[MpoBeneHre 1abOpPaTOpHOrO MPAKTUKYyMa OCYIECTBISIETCS B J1a00PaTOpUU OMOXMMHUYECKHX MCCIIeJOBaHUM
(aym. Ne 2311).
s mpoBenenus 1abopaTopHbIX paboT MpeAHa3HAuYEHO clieayroliee 000pyJ0BaHHE:

Buoxumunyeckoe 060py10BaHue

bans Bogsgnas TW-2 ELMI (v-4.51)

Becst OHAUS PA 64c

Uctounuk nuranus s 3/ YOD-01-THK-Texn. "2JIbd-8", JHK-rexnonorus O-ELF8

Kamepa snexrpodopernueckas ropuzontanbhas S-2N (se-2), pasmep rems 120x170 mm

Pedppakromerp UPD-454 62m

Pu-metp "sxcnept-pH" (um, Tepmonaryuk TIAC-3, anekrpox DCK-10601/7)

Crexrpodortomerp [13-5400BU

Tepmoctar TC-80

[Ixad BeITSHKHOM ¢ ToBOAOM BObI LIIB-YK-1kT

Tpancumumomunarop ECX-F15.C

Muxkpockorn "MUKPOME/[-1"

Muxkpockon menuiuHckuit MUKMEJI-5

Memanka marautHas MS-3000 BIOSAN

Ileitkep-mumu OS-20 yHUBEpCcabHBIH, BKITodas 0ok mutanus 230 VAS EURO PLUG, BIOSAN

[eus mydensnas OKIIC 10 (tun CHOJL, pabouas kamepa u3 MKPB, ogHocTyneHuaTHIi peryasTop aBTo-
HOMHasl BBITSKKA)

YcranoBka aBromatudeckas st pasioxenus mo KbEJIBJAJIIO LK-500


http://artlib.osu.ru/web/books/metod_all/11_20110615.pdf
http://biblioclub.ru/index.php?page=book&id=437359
http://artlib.osu.ru/web/books/metod_all/2868_20111011.pdf
http://biblioclub.ru/index.php?page=book&id=241152
http://www.studmedlib.ru/ru/book/ISBN9785970423950.html




