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1. HEJIX OCBOEHUA JUCHUIIVINHBI

Henbto kypca «buosnepreTuka» sBisgeTcss 0OecrieueHnue yJaluxcsi OCHOBaMU 3HAHUN U
COBPEMEHHBIMU IIPEJICTABICHUSIMU O MOJIEKYJISIPHBIX OCHOBAX IPEBPALICHUSA YHEPTUH B )KUBBIX
cucreMax, MexaHu3Max (OPMHUPOBaHMS TPAHCMEMOPAHHBIX HIIEKTPUYECKHX MOTEHIHAJIOB,
NPUHIOMIAX  B3aUMOJCHCTBUS  OOBEKTOB  OHMOJIOTMYECKOH  MPHUPOABl C  BHEIIHUMH
WHOOPMAIMOHHBIMH ~ TOJISIMH ~ PA3IMYHOM  NPHUPOJBI:  AJIEKTPHUYECKUM,  MArHUTHBIM,
IPaBUTALMOHHBIM, OO0 OCHOBHBIX SHEPro3anacaroliMX W HSHEPro3aTpaTHBIX IpolLeccax u
peaKnusax, MPOTEKAIOMINX BHYTPU KJIETOK M CBSI3aHHBIX C JKU3HEHHO BAKHBIMH (DYHKIUSMH

OpraHu3sMa.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OITIOII BO

Jucuunnuna «buosHepreTrka» BXoauT B 0a30BbIi 010k 1 mporpammel OakanaBpuara B
e BapuaTUBHYIO uacTh, aucuuiuimHa no BeiOopy (B1.B.JIB.B). Kypc Haxoaurtcs Ha CTbIKe
€CTECTBEHHOHAYYHBIX JUCLMIUINH, CBSI3aHHBIX C U3y4eHHEM MOpP(}OIorur U OMOPU3UKHU KUBBIX
cucteM, MX (QyHKUIMOHUpOBaHMs. JlaHHAs IOUCIUIUIMHA SIBISIETCA MPEIIIECTBYIOMIEH s
CIIEIYIOIUX KypcoB: Ouodusmka, OuOXuUMHUS M MOJIEKyJsipHas OHOJIOTHs, BBEJCHHUE B

OMOTEXHOJIOTHIO, MEMOPAHOJIOTHS, OMOJIOTHS Pa3MHOKECHHS M PA3BUTHUS U JP.

3. KOMIETEHIIUM OB YYAIOIIETOCSl, POPMUPYEMBIE B PE3VJILTATE
OCBOEHUS M CHUATIIAHBI (MOYJIsT)

B pesynaprare u3ydeHus AUCHUIUIMHBI  «bHO3’HEpreTuka»  CTyAEHT  JIOJDKEH
JE€MOHCTPUPOBATH CIEAYIOUINE Pe3yIbTaThl 00pa30BaHUSA:

1) 3uarp m oGmagath CrOCOOHOCTBIO MCIIOJIB30BATh JKOJIOTMUECKYI) TPAaMOTHOCTh U
0a3oBble 3HaHHUA B oOsacTu (U3HKU, XUMUHU, HayK O 3emiie U OHOJOTMH B >KHU3HEHHBIX
CUTYaIUsiX; MPOTHO3UPOBATH IOCIEJICTBUS CBOEH MPOPECCUOHANBHON EATEIbHOCTH, HECTH

OTBETCTBEHHOCTH 3a cBou perreHust (OITK-2);

2) YMeTb NPUMEHATh 3HAHUE NPHUHIMIIOB KICTOYHOW OpPraHMU3alMi OHOJIOTHYCCKUX
00BbEKTOB, OHMOPU3MUECKHMX ¢ OHOXMMHYECKMX OCHOB, MEMOpaHHBIX IPOIECCOB u

MOJICKYJIApHBIX MexaHu3moB (OITK-5);

3) Baagersn CITOCOOHOCTBIO MNPUMCHATH COBPEMCHHBIC IMPECACTABIICHUSA 00 OCHOBax
OMOTEXHOJIOTUYSCKUX )51 6I/IOM6I[I/II_II/IHCKI/IX IMPOU3BO/JCTB, T€HHOH HWHXXCHCPHH,

HaHOOMOTEXHOJIOTUH, MOJIeKyIsipHOTO MoaenupoBanus (OITK-11).



4. CTPYKTYPA U COJEP)KAHUE JUCHUILIMHBI (MOY.JIS)

OO6mast TpymoEMKOCTh TUCHUIUIMHBI COCTABIsIeT 4 3a4eTHBIX eAUHUIBL, 144 daca.
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COJAEPKAHME JUCHUIIJIMHBI

Ipenmer u 3axaum OuodHepreTuku. McTopusi CTAHOBJIEHHS OMOIHEPTeTHKH KaK
HAayKHU. buosHepreTnka — Hay4yHas TUCIMIUIMHA, UCCIICAYIOMAsl MPOIECCHl B KJIETKAX, TKAHSX,
0CcOo0sIX, 3KOcHCTEeMax W T.J. DBHOPHEpreTMka — 3TO JUCHUIUIMHA, HW3ydaromas IPOIECChI
JHEPreTHYECKUX TpaHCHOpMalUii B TPOIECCE CYIIECTBOBAHUS OHOJIOTHYECKUX OPTaHU3MOB U
GbyHKIIMOHUPOBaHUS OHochepsl B IIEIOM; OTPACTh 3HAHUS O €IMHOM WH(POPMAIMOHHOM II0JIe, O
€ro B3aUMOJCUCTBHH C OMOJIOTMYSCKUMH 00BEKTaMHU BCEX YPOBHEH CIIOKHOCTH.

IpuHIMIBI YCTOWYHNBOT0 IMHAMHYECKOT0 HEPABHOBECHUSI OMOJTOTHYECKUX CHCTEM.
OpBuHOM bay’spom B OCHOBY pa3pabOTaHHOW UM TEOPUH OMOJOTHUU OBLI TOJIONKEH MPUHIUIL:
«Jly1s KMBBIX CHCTEM XapaKTepHO MMEHHO TO, YTO OHHM 3a CUET CBOCH CBOOOJHOW SHEPruu
MIPOU3BOJIAT PabOTy MPOTUB 0KHUIAEMOTO PABHOBECHS.

31ech MMOJ OXHUIACMBIM PABHOBECHUEM IIOHMMAETCS PABHOBECHE, KOTOPOE JOJIKHO
HACTYITUTh OTHOCUTEIIEHO OKPYXKAIOIICH Cpellbl B COOTBETCTBUH C 3aKOHAMHU TEPMOIUHAMUKH,
TO €CTh paBHOBECHE, K KOTOPOMY CTPEMUTCSI HEXKHMBASI IIPUPO/IA.

Kak crnemnyer u3 3Toro tpyna, mo MHEHHIO D.bayspa >KUBBIMH CUCTEMaMH COBEPIIIACTCS
HenpepbIBHAS paboTa, HANIpaBJICHHAS TPOTHUB PABHOBECHS, PHYEM OHHU COBEPIIAIOT 3Ty paboTy
3a CYeT CBOCH cBOOOMHOUN »Hepruu. IMEHHO mosTOMY IjIsi OOECIEHYEeHHS KHU3HECTIOCOOHOCTH
JKUBBIX CHUCTEM «...MCKIIIOYAeTCsS BO3MOXXHOCTh HE TOJBKO YCTOWYMBOTO, HO U HEYCTOMYHBOTO
paBHOBecHs. Ecimu Obl MBI TNPHUHSUIM CYIIECTBOBAaHHWE HEYCTOMYMBOTO PABHOBECHS, TO 3TO
MPOTHBOPEUMUJIO OBI ... CaMUM (PAKTUYECKUM JTaHHBIM , U3 KOTOPBIX OBLI BBIBEJEH ATOT MPUHIIHIT
(IpUHIMI YCTOMYMBOTO HEPaBHOBECHS). ...HEYCTOMYMBOE pPaBHOBECHE O3HA4Yajgo Obl, YTO
W3MEHEHHUS B CHCTEME MOTYT BBI3BIBATHCS JIMIIb IPU IOMOINM JIETKUX HAPYIICHHWH, T.€.
M3MEHEHUW B OKpYXalolleld cpene, Aajiee, UYTO KaKI0€ TaKoe HE3HAYUTEIbHOEC M3MCHEHHUE B
OKpYXaloIllel Cpe/ie BhI3bIBACT M3MCHEHHUE B COCTOSHUU CTPYKTYpPhI CHCTEMBl M HAKOHEI[-TO
mo0oe Maseiiee U3MEHEHHUE BHEITHEH cpebl BEACT K COCTOSIHHIO YCTOMYHMBOTO PAaBHOBECHS,

T.C., 4TO CHUCTEMaA TCPACT CBOIO pa6OTOCHOCO6HOCTB.

IIpeBpaneHusi SJHeprumM B KUBOIi KjeTke. HeckoHUYaeMblil MOTOK HEPTUH B KJIETKE,
MOTOK PHEPTUH OT OJHOM KJIETKH K APYroi WM OT OJHOTO OpraHu3Ma K JAPYroMy U COCTaBJISET
CYIIHOCTh >KM3HH. JKUBBIE KIETKH OONAHAalOT CIOXKHBIMA M 3(P(GEKTUBHBIMU CHUCTEMaMU IS
MpEeBpaIIeHUs] OJJHOTO BUAA SHEPruu B Apyrou. [IpeBpamieHus sHepruu NpoOUCXOAsiT TJIaBHBIM
o0pa3oM B ABYX CTPYKTypax — B XJIOPOIUIACTAaX, MMEIOIIHUXCS y 3€JIeHbIX PAcTeHHM, U B
MUTOXOHJPHUSX, HMEIOMIUXCS B KJIETKaX, KaKk pacTeHHWi, TaKk W >KUBOTHBIX. V3ydeHuem
MPEeBpAIIEHUI DPHEPTUH B JKUBBIX OpraHuU3Max 3aHUMaeTcs OuolHepreruka. UenmoBek yepriaeT

OHEPTHUI0 U3 PA3JINYHBIX UCTOYHHUKOB! HepBLIfI HUCTOYHHK 3HCPIruu Ja€TCd HaM B HACJIICACTBO U



BbIpa0aThIBAET MOTCHLIMAIBHYIO SHEPTUIO; BTOPOH HUCTOYHHUK — CKUTAHUE KHUCIOPOJAA; TPETUH —

CKUT'aHUC MTPOAYKTOB ITUTAHUS.

3akonbl OmosHepretukn (mo B.IL.CkyiauyeBy): NPOTOHHBII M HATPHEBbIH
NOTEeHIHAJI, TPH 3aKoHAa OuodHepreTuku. JlroOass >XuBas KIETKAa OO0ECIEYMBAET CBOU
SHEpPreTUYecKrue MOoTpeOHOCTH 3a CYeT BHEUIHHMX pecypcoB. Kak pecypcsl, Tak M moTpeOHOCTH
OTIIMYAlOTCsl OOoNbIIMM pa3sHooOpazueM. PecypcamMum MOTYT CIYKUTh CBET (JUIsl 3€JE€HBIX
pacTeHM ¥  HEKOTOpbIX OakTepuil) M MHOTOYMCJICHHBIE IHUTATEJIbHbIE BELIECTBA,
pacIlerUIsSIonIecs: B KIETKE J0 MEHEee JHEPreTUYECKH IEHHBIX KOHEUHBIX MPOAyKTOB. UTo
KacaeTcsi MOTpeOHOCTEH, TO OHU CKIAAbIBAIOTCA W3 DPA3IMYHBIX HHEPrOEMKHX IPOIIECCOB,
HEOOXOJIMMBIX JUIsI COBEPLUIEHUS OTAEIbHBIX BHUJIOB MOJE3HOM pabOThl KIETKHM U OpraHu3Ma.
Jaxxe y mpocTeMmuxX >KMBBIX CYIIECTB, KaKOBBIMM SIBIISIOTCA OaKTepUH, TaKUX IPOLIECCOB
HACUYMTHIBAETCS] HECKOJIBKO JECATKOB. [103TOMYy HEYTMBUTENBHO, UTO JKMBasl KJIIETKA pacrojaraer
ocoOoi '"sHepreTmdyecko BaJIOTON", Wrparolield pojib TOCPEIHHKA MEXIy IpolieccaMu
3armacaHusi SHEPTUU U ee TpaTbl. J{onroe BpeMsi cUMTanoch, YTO €AMHCTBEHHBIM THUIIOM TaKOM
"BaJIFOTBI" CITY’KaT TaK Ha3bIBA€MbIE BBICOKOOHEPIETUUECKHE XUMUYECKHAE COETMHEHMS, A CPEIH
HUX mpexjae Bcero afgeHosuHtpudpocdar (ATP). Onnako nocnegHue pabOThl OMOIHEPTETUKOB
omnpoBepriy 3Ty normy. Okasanoch, 4TO KIIETKa pPACIoaraeT He OJHUM, a TPeMs THUIIaMH
"sHepreruueckoit BamoThl". Hapsiny ¢ AT® Takyro poJib BHINIOJHAIOT IPOTOHHBIA M HATPUEBBIN

MOTEHITAJIbI Ha OMOJIOTHYECKHX MeMOpaHax.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

Texnonorusa CymHocTh
TexHo/10rMsl 00BACHUTEILHO WIJIIOCTPATHUBHOIO 00y4eHMsI

Texuosorust opmupoBanus |JlaHHas TEXHOJOrHWsS OCHOBaHa Ha (OPMHPOBAHUH U
NPOCBEIICHUH CTYJICHTOB-OMOJIOTOB C OpraHu3almed ux
pPENpOAYKTUBHOM JesTenbHOCTH. OCHOBHAs 1elb — 3TO
BBIPa0OTKa Kak OOIICHaYYHBIX (opraHM3aIMOHHBIX,
UHTCJUICKTYalbHbIX, WHQOPMAIMOHHBIX H JIp.), TaK H
CHeIMANIbHBIX yMeHHid. Kak mpaBHiIo — 3TO YCBOCHHE H
BOCIIPOU3BENICHHE TOTOBOW  y4eOHOW  uHpopMammu ¢
UCIIOJIb30BAHUEM CPEJICTB HAIJISITHOCTH (CXEMbI, TaOJIHIIBI,
Mpe3eHTAlNH U Jp.)

MIPUEMOB yueOHO paboThI

TexHOI0rMH JIMYHOCTHO-OPHEHTHPOBAHHOIO (AJANITHBHOIO0) 00y4YeHHUs

Texnonorus CwMmbicn quddepeHInpoBaHHOTO OOy4eHHS COCTOUT B TOM,
middepeHInpOBaHHOTO  |4TOOBl  NpPUHUMAs BO  BHUMAaHHE UHJIUBU1yaJIbHbIE
o0yueHUs OCOOEHHOCTH  KaXIOro OTIENbHOro CTylneHTa (YypOBEHb

MMOATOTOBKHU, pa3BUTHUA, 0COOCHHOCTH MBIIIJICHUA,




NIO3HABATENbHBIA UHTEPEC K MPEAMETY), OTIPEACTHUTD Ul HEro
HanOosiee  11eseco0Opa3HbIi u  3PPEeKTUBHBIA  BUA
JeSITeIbHOCTH, (POPMBI PAOOTHI M TUIIBI 33JaHUH.

Texunonorust oOy4yeHus CylHOCTP  MOJYIBHOW  TEXHOJIOTHM  3aKIIOYaeTcsi B
CaMOCTOSITEIBHOM CO CTOPOHBI CTYJIEHTa WU C ITOMOIIBIO
HpGHOI[aBaTeJIﬂ JOCTHXXCHUU KOHerTHBIX ueﬂeﬁ y‘~I€6HO-
MO3HABATEIIBHON JICATEIHHOCTH B TPOIECCE CO CICIUATBHO
pa3paboTaHHOM MOJYyJAeM WIH (PYHKIHMOHAIBHBIM OJIOKOM,
BKJIFOYAIONINM B CeOsl COJEpX aHUE M CIOCOOBI OBJIAJACHHS
3THUM COJCpKAHHEM

Texnonorust popmupoBanust | YueOHas HeATENbHOCTh paccMaTpuUBaeTcs Kak ocobas dopma

y4eOHOMU IeATeTbHOCTH | yueOHOW AaKTUBHOCTHM CTYJACHTOB, HalpaBlICHHAS Ha
npruoOpeTeHne 3HAHUHM C TTOMOIIBIO PEIICHHs pa3paboTaHHOU
Mperno/jaaBaTelieM CHCTEMbl Y4YeOHBIX 3a/ad M TECTOB Kak
(GbOopMBI KOHTPOJIS 3HAHUI.

NudopmanrionHo- [IpencraBasitor  co0oil  COBOKYNMHOCTh TEXHOJIOT U,
KOMMYHHKAIIIOHHbIE obecneunBarOmuX puKcanuo nHbpopManuu, e€ 00paboTKky u
texrosoruu (MKT) nHpOpMAIMOHHBIE OOMEHBI (Tepenavy, pacrnpoCTpaHECHHE,

packpbitue). K UKT oTHOCAT KOMIBIOTEpHI, MPOTrpaMMHOE
o0ecrieueHne U CpeICTBA JEKTPOHHOM CBS3H.

6. OUIEHOYHBIE CPEJICTBA /IS TEKYIEI'O KOHTPOJISL
YCHEBAEMOCTH, MTPOMEXYTOUYHOMN ATTECTAIIMA 110 UTOT'AM
OCBOEHMUSA JUCHUIIVIMHBI U YYEBHO-METOUYECKOE
OBECIEYEHHUE CAMOCTOSTEJIbHOMN PABOTHI CTYJIEHTOB
[Mporpamma mucuuiuivHbl «bHORHEpPreTHKa» OMUpaeTCss Ha TPATUIMOHHBIC (OPMBI
oOy4eHHsI U COCTOUT M3 Kypca JEeKIui. B Xoje n3ydeHus AMCHUILUIMHBI 0OpamiaTh BHUMaHUE
CTY/ICHTOB Ha OO0IIHe 32aKOHOMEPHOCTH CTPOCHHS U (DYHKIIUU SHEPTETUKA OUOCTPYKTYpP, MUKPO-
Y HaHOOPraHu3MOB. [IpuBIeKaTh 3HAHMSI CTYICHTOB TI0 TAaKUM MpPEeaMETaM, Kak QHU3UKa, XUMUS,
OMOTEXHOJIOTHH, MOJICKYJIsipHast Ouostorus. [lepen HayanoM M3y4eHUs COOTBETCTBYIOIICH TEMBI
MIPHU HEOOXOIMMOCTH MMOBTOPSITH OCHOBBI BBIIIEC HA3BaHHBIX JUCIUTUINH.
Hcrounukn wmHpopmarnuu. Kartamoru. bubmmorpadmus. [larentsl. MexOnOnmuoTeuHbIit
a6onemeHT (MBA).
DOnekTpoHHble 0a3bl fdaHHBIX. llpaBunma mowcka HayyHoW wuHbopMmammu u €
HCIOJIb30BaHNUE.

HpOMe)Ky’TOLIHaSI arTrecranusa - 3a4eT.



6.1 Bonpocsl k 3a4eTy

1. Otkyna Gepetcst cBOOOHASI SHEPTUSI B OMOJIOTHUECKUX CUCTEMaX U KakK C €€ TIOMOIIbIO
coBepiaercs pabora?

2. TUmbl XUMHYECKOU CBSA3HU. DHEPTHS aKTUBAIIMK 00pa30BaHUs U pa3phiBa CIA0BIX
XUMHUYECKUX CBA3EH

3. YpoBHH B3aUMOCBSI3M MEX1y KaTabom3MoM u anabomuzMoM OO1ue 4epThl U pa3HHIIa
aHabonu3Ma 1 Karaboim3ma

4. CB00O/THAsI SHEPTHS )KUBBIX CUCTEM H €€ CBOICTBA

5. OcHOBHBIE 3TaIlbl pacmaja yrieBo 0B, OEIKOB U KUPOB

6. MexaHu3MbI peryisiuy MeTadoin3ma

7. BHyTpeHHss sHeprus cucteMbl. PopMsl Iepeaadn SHEPTUH B )KUBBIX CUCTEMAX
8. IIpoTOHHBIN 1 HaTPUEBBIN OTEHIIUAIbI

9. PaznooOpa3zue myTeil mpeBpalieHus SJHEPTUHU B )KUBBIX KJIETKaX

10. Ponp AT® B knnetounolt 3HepreTuke. Crpoenue moiiekyinsl ATD

11. Tpu 3akona 6uosnepreruku no B.I1. CkynaueBy.

12. TlepBblit 3aKOH OMOPHEPTETUKH

13. BTropoii 3ak0oH OMOHEPTETHKN

14. TpeTuii 3aKOH OMOPHEPTETUKH

15. OcHoBHBIE «cTaThH pacxoqoB» AT® B KiIeTKe

16. Maxkposprudeckue coenuaeHus. CTpykrypa u npeacrasutenu. Huskosnepreruueckue
docdar-opranuyeckre coeMHEHUs

17. OTnruns 3HEPTEeTUKHU PACTUTEIBHON KIETKU OT SHEPTreTUKU )KUBOTHOM KJIETKH

18. Drambl sHEpreTHYecKoro ooOMeHa

19. Crioco6b1 oOpazoBanus AT® B kineTkax

20. MUTOXOHIpUU: CTPOEHUE U (PYHKITUU

21. Knmaccudukanusi pepMeHTOB

22. [lepeHoC >MEKTPOHOB MO AbIXaTEIbHON LENU U OKUCIUTENbHOE (pochopuirpoBaHme

23. NuruOuTopsl, OJIOKUPYIOIINE IEPEHOC ANEKTPOHOB B JIBIXaTENBHOM LIETIH.

24. I'upaBauyeckasl MOJENb bIXaTeabHOH LIETH.

25. XemuocMoTnueckas teopus IIutepa Mutuenna.

26. BeicBeuMBaHME SHEPTUU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B BUJIE
OMOJIFOMUHECIIEHTHOTO U3JTy4eHHS

27. O6mue npeacrasienus 00 AOK .

28. AHTHOKCHUOAHTHASA 3alUTa KJIETOK.



6.2 Tembl 1a00paTOpPHBIX padoT

1.Kpucramnorpapuueckue HCCIEIOBAHUS OWUOJIOTUYECKUX JHKHJIKOCTEH IO METOAUKE
H30TEPMHUUYECKOTO UCIIAPEHMUS.

2. HccnemoBaHWs ~ KOHLEHTPUPOBAHHBIX  MpPENapaToB M3  BOABl  METOJOM
JIOMUHECHEHTHON MUKPOCKOIIMH U METOJIOM KpUCTaLIorpaduu.

3. HccnenoBanne KpUCTAUIMYECKUX 00Pa30BaHUI OMOJIOTUICCKON KUIKOCTH (CITIOHBI) C
UCII0JIb30BAHUEM ONTHYECKOT0 MuKpockona “Olympys” (SAmonus).

4. ITpoBeneHue ruApoau3a BOJIbl C MOJyYEHUEM 00pa3LoB «KUBOW» U «MEPTBOI» BOIBI.

HccnegoBanne MeToa0M KpHUCTalJIN3allu.

6.3 TeMbl KOHTPOJbHBIX PadoT

KOHTpO.]'IbeIe paﬁoTI)I mo ITMCUMIIJIMHE «BuoaﬂepreTnKa» Tpebosanus Kk ohopmenuio
KOHMPOJIbHOIL PAOOMbL:

Bb10op BapuaHTa KOHTPOJIbHOI padoThl — 10 OCIeHEN M(pe 3a4eTHON KHUKKU HIIN
CTYJEHUYECKOTo Ouiera.

O0bem — He 6onee 15 nmeyaTHbIX (25 TUCHMEHHBIX) CTPAHUIL.
I pudTt - Times New Roman, pazmep 12, mexxcTpounsiii uaTepBai 1,5.
OTtcTynbl — ciieBa 3¢M, CBEPXY - 2¢M, CHU3Y — 1,5 cM, cripaBa — 1,5; BoIpaBHMBAHKE 1O IIHUPUHE.

HyMmepanusi cTpaHui — BEpXHUU NpaBbiil yroi. TUTYIbHBIN JIUCT U JIUCT C COJAECPKAHUEM HE
HYMEPYIOTCsI, HO HymMepatus noapasymeBaercs. [lepBoiii HyMepOBaHHBIN JUCT OYAET TPETHM.

N TUTyJIbHBIHA JUCT — 1IATKa, Jajiee CI0Ba KKOHTPOJIbHAS pab0oTay, YyTh HIKE «I10
JUCLMILIUHE. . ..», IPaBbIH YIOJ 4yTh HUXKeE: (haMUIns, UHUIHAIIBI CTY/IEHTa, KypcC,

CIICUAJIBHOCTD, JAJICC «IIPOBEPUID) - (1)aMI/IJ'II/IH MHUIUAJIBI IIPECTIOaBaTCIIA.

Cojaep:xkaHue — Ha BTOPOU CTpaHUIIE KOHTPOJILHOM pabOThI MPUBOIUTCS MEPEUEHb BOIIPOCOB, C
00s3aTeNbHBIM YKa3aHUEM CTPAHUIl, HA KOTOPBIX OHU PACKPBITHL.

BBenenne — KOpoTkas BBOJHAs 4acCTh, COCTOSIIIAS U3 CIEIYIOIINUX YaCTe:
a) aKkmyanbHOCmb

0) yenb paboThI HAJI TeMOH (Kakyto mpoOieMy Bbl cTraBuTe 1 coOupaeTech pemarb B X0/1¢
paboThl);

B) 3a0auu (COCTaBHbIE YACTH LEJIU, KaXK/as U3 KOTOPBIX PELIaeTcsl B OJHOI IJ1aBe Miu
naparpade 1 BeJIeT K JOCTHKEHHIO LIEIH);

N OcHOBHAsI YaCTh — TJIaBbI, COACPIKAIIUC YEeTKHH aHaJIu3 II0CTaBICHHBIX BOIIPOCOB.

3akJIl0YeHHe — BBIBOJIBI 10 padoTe, OTpaKAIOLINe PeLICHUE 3a/]ay B IJ1aBax.
Jluteparypa — o0s3aTenbHas 3aKJIIOUUTENbHAS 4acTb KOHTPOJILHOU paloTHI.




Ber BmpaBe wucnonb3oBarh IHTepHeT-U3AaHMsA (IPU  YCIOBUU MPABUIBHOTO O(QOPMIICHHUS
CHOCOK Ha lIHTepHEeT-UCTOUHUKH).

KOHTpOJIBHLIe paﬁoTbI nmo «BnoanepreTmce»

Tema Nel. IIpeamer u 3agaum  OmodHepreruku. HMcropusi craHoOBjIeHMA
O0MO3HePreTHKH KaK HAyKH

ConeprkaHue TEMBI:

1. buosHepreTuka — Hay4Has JUCLMILIMHA, UCCIEAYIOIIAsl SHEPreTUYECKUE MPOIIECCH] B
KJIIETKaX, TKaHsX, 0CO0SIX, SKOCUCTEMAX.

2. Benenue B npeacTaBieHns 00 0OMeHe BEIIECTB U SHEPTUH.

3. BHyTpeHHss 3Heprust OMOCUCTEMBI.

4. Anabonuveckue mpeBpalieHus.

5. Katabonuueckue mpeBpaiieHus..

6. Merabonnueckue CHUCTEMbl OpPraHU3MOB:  aBTOTpPO(HBIE, (GOTOTpO(HEIE,

reTepoTpodHbIE, MUKPOTPO(DHBIE.

Tema Ne2. Buabl 3Hepruu. OKuc/JIMTE]bHO - BOCCTAHOBUTE/IbHbIE PeaKIUH
ConepxaHue TEMBI:

1. CB0OOTHASI PHEPTHSI CUCTEMBI )KUBOW CUCTEMBI.

2. DnexTpuyecKas SHEprus.

3. MexaHu4deckasi SHEpTrus.

4. TermoBas sHEprus.

5. AToMHas (si1epHasi) SHEprusl.

6. DHeprus cBera.

7. Xumuueckasi SHEprus.

8. ®u3nyeckas CyIHOCTh OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

Tema Ne3. Ctpykrypa u GyHKun 3ykapuor. OCHOBHbIE OPraHOMAbI KJIETKH
ConepxaHue TEMBI:

1. Knetka — aneMeHTapHas €IMHHIA BCETO )KUBOTO.

2. Cnenuduyaeckune GyHKIIUN KICTKH.

3. KnerouHoe sapo.

4. MemOpaHHbIEe 1 HEMEMOpPaHHBIE OpraHEbl KJIETKH.

5. XpOMOCOMBI.

5. Annapat ['onbmxu.

6. MUTOXOHIpUSA - SJEKTPOCTAHIIUS KUBOU KIETKH.

Tema Ne4. buossiekTpu4ecTBo

ConepxaHue TeMBbI:

1. Buo3neKTpUUECTBO B KJIACCUYECKOM ITOHUMAaHMH.

2. 'anpbBaHM OCHOBOIOJIOKHMK IPEJCTABICHUS O OMOIEKTPUUYECTBE.

3. BosibTa — 0OCHOBOIIOJIOKHHUK JIEKTPOXUMHYECKOTO UCTOYHHMKA IIOCTOSIHHOTO TOKA.
4. BUORIIEKTPUYECTBO B COBPEMEHHOM ITOHUMAaHMH.

5. Unen A. Cuent-/{p€papn 1 MbE303JEKTPUUECKHE CBOMCTBA KOCTHOM TKaHH.

6. bruonornueckuii 3neKTporeHe3

7. buosnekTpudecKas JUarHoCTHUKA.

Tema NeS. Ctpoenue u pyHKIMH MUTOXOHAPHIA
ConeprxaHue TEMBI:

1. CtpoeHnEe MUTOXOHIPUH.

2. HapyxHast MeMOpaHa.



ATO.

3. Bayrpennsis memOpana. Matpukc.
4. XuMHU4ECKUN COCTaB MUTOXOHIPUH.
5. ®yHKIIMU MUTOXOHIPUH.

Tema Ne6. I'enepanusi noTeHIHAJA HA MeMOpaHe KJIeTKH

ConeprkaHue TEMBI:

1. Ctpoenne 1 pyHKIMH KIETOYHBIX MeMOpaH.

2. buonorndeckuit a5ekTporeHes (OMO3JIEKTPOTeHE3).

3. DeKTprUeCcKre XapaKTePUCTHKH MEMOpaH.

4. CtpoeHne U GyHKIIMH HOHHBIX KaHAJIOB.

5. IlaccuBHBIN M aKTUBHBIA MEXaHU3MbI T€HEpallMl MEMOpPAaHHBIX IOTEHLINAJIOB.

Tema Ne7. Xumunueckue cpoiictBa AT®. CranaapTHas cBOOOJHAs dHEPrusi TUAPOJINA3A

ConeprkaHue TEMBI:
1. OcHoBHble mpezacTaBieHuss 00 AT® — kak yHHBEpPCAIbHOM HCTOYHUKE SHEPTUU B

JKMBBIX OpraHu3mMax.

2. Crpykrypa AT®

3. Mexanu3Mm mpeoOpa3oBaHus JHEPTUHU € UCTOJIb30BaHHEM ATO.

4. 3axonsl 6uosHepretuku (B.I1. CkynaueB): IpOTOHHBIN U HaTPUEBBIN MOTEHIHAIL.
5. Tpu 3akona Ouosnepreruku no B.I1. CkynaueBy

6.3 Bonipochl ¥ 3aJaHus 1JIsl CAMOCTOSATEIbHOI PadoThI CTY/IEHTOB

. 3aKOHBI TEPMOIMHAMUKH B OMOJIOTHYECKHX CUCTEMAX..
. DHTponus 6uosornueckux cucrteM [1oTok OMOIOTHYECKOM SHEPTHH.
. Mertabonm3M: oHsATHE U (DYHKITUH.

1

2

3

4. MakpOCKOTIMYECKUI acleKT MeTaboIM3Ma.

5. ABTOTpOdBI 1 TeTEPOTPOPBI. APOOBI U aHAIPOOHI.

6. MeTtabonuyeckue IyTH: JUHEHHble W nuKIM4eckue. Karabonmdeckue u
aHa0oJIMYeCKre MyTH U UX B3aUMOCBSI3b.

7. Ilpenmer u 3amgauu OuosHepreTukd. VMcropusi cTaHOBIEHHS OHOIHEPreTHKU Kak
HayKH.

8. [IpeBpamieHus sHepruu B ;kUBOM KieTke. OCHOBHBIE MPUHIIUITEI OMO3HEPTE€TUKH.

9. Apxutexkrypa MHUTOXOHJApUM. PacrnpeneneHve u JOKaau3anus MHUTOXOHAPUM B
KJIeTKe. XMMUYecKasi aKTHBHOCTh MUTOXOHIPHIA.

10. JlpixarenpHas menb. KOMIOHEHTBI  JbIXaTE€IbHOW  LIEMM  MHUTOXOHJIPHUH.
[TocnenoBarenbHOCTH (PYHKITMOHUPOBAHUS IEPEHOCYMKOB JIEKTPOHOB U MPOTOHOB.

11. OxucnurensHoe QochopunupoBanue. Perynsuus apixanus, pazoOlieHue u
0OMEHHBIE pEaKInu.

12. XeMHOCMOTHYECKUN MEXaHU3M 3allacaHusl SHEPTUU JIbIXaHUSs.

13. Xumnueckue coiictBa AT®. CrannaptHas cBoOojHas sHeprus rujaponuza ATO.
BricokosHepreTudeckie U HU3KodHepreTuueckue GocharTsl.

14. AT®-cunraza. CTpyKTypa U MEXaHU3Mbl (YHKIIMOHUPOBAHMUSL.

15. IIpoTOHHBIH MOTEHIIMAT KaK UCTOYHUK YHEPTHU I 00pa30BaHUs TETIOTHI.

16. MonekymnsipHble OCHOBBI Onosorndeckoil moaBmwkHocTU. Kpeatnndocdarupiii myTh
TPaHCIOPTA SHEPTUU B MBIIICYHBIX KIETKAX.

17. DHepreTudeckuii oOMeH B KapAHMOMHUONMTAaX. HapymieHus sHeprooOpa3oBaHus B



KJIETKaX CEPACYHON MBIIILIBL: IPUYUHBI U CIEACTBHUSL.

18. Cneunduyeckne MeToapl MEMOpaHHON OMOIHEPTETUKH.

19. 3akonsl 6mosnepreruku (B.I1.CkynaueBy): mpOTOHHBI M HATPHEBHIN MOTEHIMAI,
TpHU 3aKOHa OMO’HEpreTuku. I eHepanys noTeHIuana Ha MeMOpaHe.

20. Crpykrypa OHOJOTMYECKHMX MEMOpaH, UX POJb B MHTOXOHIPHUSX, XJIOPOILIacTax,
xpomaTodopax.

21. Uctopus u3ydeHust CTpoeHUsI MEMOpaH.

22. Tunel mMeMOpan B kietke W uX ¢(yHknun. CoBpeMEHHBIE NPEACTABICHUS O
CTPYKTYype U reorpapuu MeMOpaHHbBIX JOMEHOB.

23. OOwmme mpexacTaBieHUss O Ouojoruueckux MemOpaHax. MouekynspHas H
MeMOpanHass ~ Ouosorus.  @Dynkuums  memOpanH.  CoBpeMeHHblE  MPOOIEMBI
MeMOPaHOJIOTUH.

24. Teopus crtpoenust memOpaH. MarpukcHas QyHkuus memOpaH. ['ereporeHHOCTH
MeMOpaH. KoMnoHeHTbl Ononoruueckux MemOpaH: JMMHJIBL, OENKH, YIJIeBOJOPOJbI,
BOJA.

25. Memb6pannsbiii Tpancnopt. IlepeHoc BemiectBa uepe3 MeMOpany. M3OuparenbHas
MPOHHUIIaeMOCTh MeMOpaH. PaBHOBeCHE 110 pa3HbIe CTOPOHBI MEMOPAHBI.

26. MemOpannbie cuctembl TpancrnopTta: Na/K-AT®daza (rokanmsarusi, CTPYKTypa,
PEeaKIuOHHBIN ITHKIN).

27. HaTtpueBblil MOTEHIMAN, HATPUI-TPAHCIIOPTHPYIOIIAs JbIXaTelbHas 1IeMb, HATPUI-
tpancnoprupyromas ATda3za.

28. MeTozpl perucTpaluuu TpaHCMeMOpaHHOM pa3HOCTH MTPOTOHHOTO MOTEHIHAIA.

29. VYTunuzanus HATPUEBOrO0 TMOTEHIMANa JUIsi OCMOTHYECKOM, XHMMHUYECKON U
MEXaHUYECKOH PabOTHI.

7. YHEBHO-METOAUYECKOE U UTHOOPMAILIMOHHOE OBECIIEYEHHUE
JUCHHUIIJIIMHBI MOY JIS)

a) OCHOBHAaf JiUTeparypa:

1. IIpuHIUTIBI ¥ METOIBI OMOXUMUU U MOJICKYJISIPHOUM OMOJIOTHH [ DIEKTPOHHBIN pecypc]
/  penmaktoper K. VYuiacom wu Jkx. VYomkep. - M.: BHUHOM, 2013. -
http://www.studentlibrary.
ru/book/ISBN9785996321261.html
2. ®uznyeckas XUMUsS JUCTEPCHBIX CHCTEM [ DNEKTPOHHBIN pecypc|: y4eOHHK A
CTYIEHTOB/ Epmios I0.A. - M..I'50TAP-Menna, 2013. -
http://www.studentlibrary.ru/book/
ISBN9785970424285.html
3. HanobOuortexnonoruu [DnexkTpoHHBI pecypc] / mon pen. A.b. Pybuna. - M. :
BMHOM, 2013. http://www.studentlibrary.ru/book/ISBN9785996322916.html

0) AOMOJIHUTEIbHASA JINTepaTypa:
1. KoHuenmmu coBpeMEHHOTO e€CTeCTBO3HAHMS [DIEKTpOHHBIN pecypc] : y4eOHMK s
cTyaeHToB By30B / H.M. Anb-Anu. - CII6. : [lonutexnuka, 2013.


http://www.studentlibrary.ru/book/

2. be3onacHOCTh KU3HEIEATEIBHOCTH YEJIOBEKA B AJIEKTPOMArHUTHBIX MOJSAX [y4deO.
mocooue / C.M. Anomnonckuii, T.B. Kamgna, B.E. Cunnmamosckuii. - CII6. : ITonurexuuka,
2012.

3. Mukpo3neMeHThl B OKpYXKAIONIIeH cpene: OHOreoXuMusi, OWOTEXHOJIOTHUS U
Oouopemenuanus : [HayaHoe usnanue] : mep. ¢ anri. / K. Anexcanap [u np.] ; mox pea. M. H.
[Ipacana, K. C. CamxBana, P. Haiinry .— Mocksa : ®u3matiur, 2009 .— 815 c.

4. ITpakTHKyM TI0 MOJIEKYJISIpHOU Ouosoruu [DnekrpoHHbii pecype] / A. C. Konnues,
N. JI. Lisetkos, A. I1. ITonos u ap. - M. : KonocC, 2012.
5. DeKTpOHHass MUKPOCKOIMS HAHOOAKTepUN M APYrUX IMPEACTaBUTENEH MUKPO- U
Hanomupa : [Mororpadus] / A. I1. [Tonomapés .— Brnagumup : UI1 XKypasnésa, 2011 .— 180 c.
B) MepHOANYECKUE U3TAHUS:

1.bubnmoteka 6monora: http://lib.e-science.ru/book/?c=4

2. Cxynaues B.II. buoxumus memOpan. Kuura 6. buosnepreruka: MemOpaHHbIe

npeobOpas3oBarenu sueprun: _http://freebooks4study.com/referat3683-down.html

3. [Mpupona: http://ras.ru/publishing/nature.aspx

4. Ycnexu coBpeMeHHOM Ouosoruum: http://elibrary.ru/issues.asp?id=7753

5. DnemenTsl. CaliT HOBOCTEH (yHIaMeHTaNbHOM Hayku: http://elementy.ru/news

I) MHTEPHET pecypchl:

1. www.elibrary.ru
2. www.biblioclub.ru
3. www.znanium.com

8. MATEPHAJIbHO - TEXHUWYECKOE OBECITEYEHME JAUCIUATIIAHBI
(MOJY.JIA)

JlexumoHHas YacTh KaXKJIOTO 3aHATUS COMPOBOXKIACTCS JAEMOHCTpalUed HIUIIOCTPATUBHOIO
Matepuana u3 HTepHeT-pecypcoB, JHUTEpPAaTYpPHBIX HCTOYHUKOB, DPHCYHKOB, MOMOTAOIINE
BOCIIPUATHIO MaTepHala 1Mo paccMaTpUBaeMOMY  BOIPOCY, a TaKKe€ HCIOJIb30BAaHUE IPYTUX U
AJIEKTPOHHBIX HAYYHBIX OMONMOTEK JUIsl TMOHMCKAa HEOOXOIMMOM JUTepaTypbl, HalpuMep

http://www.sambal.co.uk/biology.html;

http://en.wikipedia.org/wiki/Bioenergetics; http://www.molbiol.ru; http://www.biotechnolog.ru;

JlekMOHHBIA Kypc 4YHMTaeTcd B Kiaccudeckod ayautopuu (aya. 133-1), ocHamieHHOU
MYJIbTUMEIUHHBIMU CpeACTBaMH  (TIEPCOHANBHBIA KOMIBIOTEP, AMANpoekTop). llpesenranuwu,

HarjasiJHbIC mocoous u Aap.


http://lib.e-science.ru/book/?c=4
http://freebooks4study.com/referat3683-down.html
http://ras.ru/publishing/nature.aspx
http://elibrary.ru/issues.asp?id=7753
http://elementy.ru/news
http://www.biotechnolog.ru/
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en./gac Jac. KOHTPOJIS
(9K3./3a4eT)
3 2(72) 4 2 66 3auer
Uroro 2(72) 4 2 66 3auer

Brnagumup 201 r.




1. HEJIX OCBOEHUA JUCHUIIVINHBI

Henbto kypca «buosnepreTuka» sBisgeTcss 0OecrieueHnue yJaluxcsi OCHOBaMU 3HAHUN U
COBPEMEHHBIMU IIPEICTABICHUSAMH O MOJIEKYJIIPHBIX OCHOBAX IIPEBPALLICHNS YJHEPTUU B JKUBBIX
cucreMax, MexaHu3Max (OpPMHUPOBAaHHS TPAHCMEMOPAHHBIX AIIEKTPHUYECKHX MOTEHIHAJIOB,
NPUHIOMIAX  B3aUMOJCHCTBUS  OOBEKTOB  OHMOJIOTMYECKOH  MPHUPOABl C  BHEIIHUMH
WHOOPMAIMOHHBIMH ~ TIOJISIMH ~ PA3IMYHOM  MPHUPOJBI:  AJNEKTPHYECKUM,  MAarHUTHBIM,
IPaBUTALMOHHBIM, OO0 OCHOBHBIX SHEpPro3anacaroliiX U HSHEpro3aTpaTHbBIX Ipoleccax Hu
peaKnusax, MPOTEKAIOMINX BHYTPU KJIETOK M CBSI3aHHBIX C JKU3HEHHO BAKHBIMH (DYHKIUSMH

OpraHu3sMa.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OITIOII BO

Hucuunnuna «buosHepreTrka» BXoIuT B 0a30BbIi 070K 1 mporpammel OakanaBpuara B
e BapuaTUBHYIO uacTh, aucuuiuimHa no BeiOopy (B1.B.JIB.B). Kypc Haxoaurtcs Ha CTbIKe
€CTECTBEHHOHAYYHBIX JUCLMIUINH, CBSI3aHHBIX C U3y4eHHEM MOpP(}OIorur U OMOPU3UKHU KUBBIX
cuUcTeM, MX (QPYHKIMOHUPOBaHMS. JlaHHAs IUCHUIUIMHA SIBISIETCA MNPEIIIECTBYIOMEH s
CIIEIYIOINX KypcoB: Onodusmka, OHOXHUMHUS MU MOJIEKYJspHas OHOJIOTHs, BBEJCHHE B

OMOTEXHOJIOTHIO, MEMOPAHOJIOTHS, OMOJIOTHS Pa3MHOKECHHS M PA3BUTHUS U JP.

3. KOMIETEHIIUM OB YYAIOIETOCSl, POPMUPYEMBIE B PE3VJILTATE
OCBOEHUS M CHUATITAHBI (MOYJIsT)

B PE3YyJIbTATC HU3YyUCHUA JUCHUITIINHBI «BI/IOBHepreTI/IKa» CTYACHT JOJIXKEH

JEMOHCTPUPOBATH CIEAYIONINE Pe3y/IbTaThl 00pa30BaHUSA:

1) 3HaTth M O6J'Ia,Z[aTB CIIOCOOHOCTBIO HCITOJIB30BaTh OKOJIOTUYECKYIO I'paMOTHOCTb H
0a3oBble 3HAHHWA B 00JaCTH (1)I/ISI/IKI/I, XUMHUHU, HAYK O 3emiie U OHOJOTHH B JKM3HEHHBIX
CUTYyalludX; IPOTHO3UPOBATH NOCICACTBUA CcBOEH HpOCl)eCCHOHaHBHOﬁ ACATCIbHOCTH, HCCTHU

OTBETCTBEHHOCTH 3a cBou perreHust (OITK-2);

2) YMeTb NpUMEHATh 3HAHUE MPHUHIMIIOB KICTOYHOW OpPraHMU3alMi OHOJIOTHYCCKUX
00BEKTOB, OMO(MU3MUECKUX U OHMOXMMHUYECKHX OCHOB, MEMOpaHHBIX IPOIECCOB u

MoJIeKyIspHbIX MexaHu3mMoB (OITK-5);

3) Baagersn CITOCOOHOCTBIO MNPUMCHATH COBPEMCHHBIC IMPECACTABIICHUSA 00 OCHOBax
OMOTEXHOJIOTUYECKUX 151 6I/IOM6,[[I/II_II/IHCKI/IX MMPOU3BO/JCTB, T€HHOH HWHXXCHCPHH,

HaHOOMOTEXHOJIOTUH, MOJIeKyIsipHOTO MoaenupoBanus (OITK-11).
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4. CTPYKTYPA U COJEP)KAHUE JUCHUILIMHBI (MOY.JIS)

OO6mas Tpyn0EMKOCTh IUCIUTUIIMHBI COCTABISET 2 3a4ETHBIX SAMHMIIBI, 72 Yaca.

Bunpl yaeGHOM paboTHI,

BKIIFOYasi CAMOCTOSITEIIbHYIO Obbem
paboTy CTyJIEHTOB yueOHOi | Popmbl
U TPYZIOEMKOCTb (B yacax) paboThl, | TCKYLIETO
KOHTPOJIS
c
[IEBAEMOCT
IpHMeHe- yCIeBacMocC
51
< HHEM
a,
X 5 UHTEPAKTH| (no Hedensim
o o |O
s BHBIX
Paznen (Tema) | 3 cevecmpa) ,
/1 | IUCUMIUIMHBI z = METOI0B
o S dbopma
3 (8 uac./
2 MIPOMEKYTOY
%) HOH
)
H
LC% aTTecTanuu
o,
o o (no
— A
= 2 = cemecmpam)
o
= | & |g| 3
= | e | & & &
S| % g | | %
o) =7 S| © [ =
= = = A @) N4
1 [IpenmMer w 3amaum
OHMODHEPTETHKH.
P 3 2 |- |2 33 2/50%
Hcropus cTaHOBJICHHS
OMOPHEPreTUKH  Kak
HayKH.
2 | IIpuHuumb
YCTOWYUBOTO
TAHAMUYECKOTO 2 ) 33 1/50%
HEPaBHOBECHS 3
OHOJIOTHYECKHUX
CHCTEM
Bcero 4 - |12 + 66 3/50% | 3auer

COJIEP’KAHUE JUCHUTIINHBI

peamer u 3agaun Omo3HepreTuku. McTopusi cTaHOBJIeHMS] OMOIHEPreTHKH KAK HAYKH.

EI/IOBHCpFeTI/IKa — HaydHad JUCHHUININHA, UCCIICAYIOIAad MPOUCCChl B KIICTKAX, TKAHAX, 0C06$IX,

OKOCHUCTEMAX U T.HO. BI/IOBHCpl"eTI/IKa — 9TO JUCHUIUIMHA, U3ydarouiada IMpoHueCChl SHCPICTHICCKUX




Tpancopmarii B mpomecce  CYIISCTBOBaHHS  OWOJIOTHYECKUX  OpPraHM3MOB U
(GyHKIIMOHUPOBaHUS Orochepsl B 11EI0M; OTpacib 3HAHUS O €IMHOM WH(GOPMAIMOHHOM TIOJIe, O
€ro B3aUMOJCUCTBHH C OMOJIOTHYECKUMU 0OBEKTaMU BCEX YPOBHEH CIIOKHOCTH.

IpuHIUNBI YyCTOHYMBOr0 JTHHAMMYECKOT0 HEPABHOBECHUSI OHOJIOTMUYECKUX CHCTEM.
OpBuHoM bayspom B OCHOBY pa3pabOTaHHOW UM TEOPHUH OHOJIOTHH ObUT MOJOXKEH MPUHIIUIL:
«nst )KMBBIX CHCTEM XapaKTepHO MMEHHO TO, YTO OHHM 3a CYET CBOEW CBOOOJHOW 3HEpPruu
MIPOU3BOIAT PabOTy MPOTHUB OKUIAEMOTO PABHOBECHUSY.

3aech TOJ OXHAa€MbIM DPABHOBECHEM IOHMMAETCS PaBHOBECHE, KOTOPOE TOJKHO
HaCTYMUTh OTHOCUTEIILHO OKPY)KAIOIIeH Cpellbl B COOTBETCTBHM C 3aKOHAMH TEPMOJIMHAMUKH,
TO €CTh PAaBHOBECHE, K KOTOPOMY CTPEMHUTCS HEXKHUBAsi IPUPO/IA.

Kax cnemgyer u3 sroro Tpyna, mo MHeHHIO D.bayspa KUBBIMU CHCTEMaMH COBEPIIACTCS
HeTpepbIBHAs paboTa, HaMpaBJieHHAs MPOTHB PaBHOBECHS, MPUYEM OHU COBEPIIAIOT ATy paboTy
3a CYeT CBOEHl cBOOOMHOU »Hepruu. IMEeHHO modToMy Juisi oOecreueHus >KHU3HECIOCOOHOCTH
JKUBBIX CHUCTEM «...MCKIIFOUYAeTCS BO3MOXXHOCTh HE TOJBKO YCTOWYMBOTO, HO U HEYCTONYHBOTO
paBHOBecHs. Ecimu Obl MBI TNPUHSUIM CYIIECTBOBAHHWE HEYCTOWYMBOTO PaBHOBECUS, TO ITO
MPOTHBOPEUMUJIIO OBI ... CaMUM (PAKTUYECKUM JIAHHBIM , U3 KOTOPBIX OBLI BBIBEICH 3TOT MPUHITUTI
(IpUHIMI YCTOMYMBOTO HEPaBHOBECHS). ...HEYCTOMYMBOE pPaBHOBECHE O3HA4Yajgo Obl, YTO
W3MEHEHUSI B CHCTEME MOTYT BBI3bIBATHCS JIMIIb MPU TOMOINM JIETKUX HApYIICHUH, T.€.
M3MEHEHUI B OKpYKalollell cpene, aajiee, 4To KaXJ0€ TaKoe HE3HAYMTEIbHOE HW3MEHEHHE B
OKpY)KaIoIllel cpe/ie BBI3bIBACT M3MEHEHHE B COCTOSIHUM CTPYKTYpPbl CHCTEMbI M HAKOHEI[-TO
mo0oe Maseiiee U3MEHEHUE BHEITHEH cpebl BEACT K COCTOSIHHIO YCTOMYMBOTO PAaBHOBECHS,

T.C., 4TO CUCTCMaA TCPACT CBOIO pa6OTOCHOCO6HOCTB.

5. OBPA30OBATEJIBHBIE TEXHOJIOT A

Texnonorusa CymHocTh
TexHo10rHs 00BSICHUTEIbHO HJLIIOCTPATHBHOIO 00y4eHUs!

Texuonorust opmupoBanusi |JlaHHass TEXHOJOrHMsA OCHOBaHa Ha (OPMHPOBAHHUH U
NPOCBEIICHUH CTYJICHTOB-OMOJIOTOB C OpraHu3ammed ux
pPENpOAYKTUBHON JesTenbHOCTH. OCHOBHAas 1elb — 3TO
BbIpabOTKa KakK 0OIIeHAYIHBIX (opraHM3aIoHHBIX,
UHTEIIEKTYaldbHbIX, WH(OOPMAIIMOHHBIX © Jp.), TaK H
CHeluanbHbIX (MpeaMeTHhIX) ymeHuil. Kak mpaBumo — 310
YCBOEHHE U BOCIPOU3BECHIE TOTOBOM yueOHOM nHpopmarmu
C HMCTONBb30BAaHUEM CPEACTB HATJISIIHOCTH (CXEMBbI, TaOJIHUIIbI,
Mpe3eHTAINH U Jp.)

MIPUEMOB yueOHO paboThI

TexH010rMH JIMYHOCTHO-OPHEHTHPOBAHHOIO (aJaNITHBHOIO0) 00y4YeHHUs




Texnonorus Cwumebicn auddepeHIIuPOBAaHHOTO OOy4YEHHUS COCTOUT B TOM,

muphepeHIMPOBAaHHOTO  9TOOBI TNpPUHUMAas BO  BHHMAaHHE VH]IMBUYyaJIbHbIC
oOyuyeHus O0COOEGHHOCTH  K&XIOro OTIEIBHOrO CTyneHTa (ypOBEHb
IIOATrOTOBKH, pa3BuTHUA, 0COOEHHOCTh MBIIIJICHUA,

MIO3HABATEJIbHBII MHTEPEC K NMPEAMETY), ONIPENEIUTD JIJIsl HETO
Haubosee  1€s1eco00pa3HbII u  3pdexkTuBHBIA  BUJ

JeSITeIbHOCTH, ()OPMBI PAOOTHI M TUTIBI 33aJJaAHUH.

Texnonorust oOyueHus CylHOCTP  MOJYIbHOW  TEXHOJIOTUM  3aKIIOYaeTcs B
CaMOCTOSITEIBHOM CO CTOPOHBI CTYJIEHTa WU C ITOMOIIBIO
HpGHOI[aBaTGJ'Iﬂ JOCTHUXCHUU KOHerTHI)IX ueneﬁ y‘~I€6HO-
MO3HABATEIIEHON JICATEIHHOCTH B TIPOIECCE CO CIEIUATBHO
pa3paboTaHHOM MOJYyJAeM WIH (PYHKIIMOHAIBHBIM OJIOKOM,
BKJTFOYAIOIINM B CeOsl COJepKaHWE M CIIOCOOBI OBJIAJCHHS

OTHUM COJACPIKAaHHUEM

Texunonorust GopmupoBanus |YueOHasi NESITETHHOCTh paccMaTpUBaeTCs Kak ocodas Gopma

y4eOHO 1eATeNbHOCTH yu4eOHOM aKTUBHOCTH CTY/AEHTOB, HallpaBJIeHHas Ha
npuoOpeTeHNE 3HAHUH C TTOMOIIBIO PEIICHHs pa3paboTaHHOK
IpenoiaBaTeNieM CHUCTEMbl Y4YeOHBIX 3aJad M TECTOB Kak

(GbOpMBI KOHTPOJIS 3HAHU.

NudopmanmonHo- [IpencraBmsitor  co0OM  COBOKYITHOCTH TEXHOJIOTHH,
KOMMYHHUKAITMOHHBIC obecnieunBaronux pukcanuo uHbopMaIuu, e€ 00padboTKy u
texHosoruu (MKT) nH(popMarmoHHeie OOMEHBI (Iepeaady, pacHupocTpaHEHHE,

packpbitue). K MKT OTHOCAT KOMIIBIOTEpPHI, MPOTPaMMHOE

oOecreyeHue u CpeacTBa BHCKTpOHHOﬁ CBi3U.

6. ONEHOYHBIE CPEJICTBA /UISA TEKYIIEI'O KOHTPOJISA
YCIHEBAEMOCTH, IPOMEXYTOYHOM ATTECTAIIUA 110 UTOI' AM
OCBOEHMUSA JUCHUIIVIMHBI U YYEBHO-METOJUYECKOE
OBECHEYEHUE CAMOCTOSTEJBbHOMN PABOTHI CTYJIEHTOB
IIporpamma mucuuruivHbel «bHoO’HEpreTHKa» OMUpPaeTCss Ha TPaIUIMOHHBIE (OPMBI
oOy4eHHsI U COCTOUT M3 Kypca JeKIui. B xoae M3ydeHus AUCHUILUIMHBI 0OpamiaTh BHUMaHUE
CTY/IEHTOB Ha OO0IIHe 3aKOHOMEPHOCTH CTPOEHHS U (PYHKLIUU SHEPreTUKU OUOCTPYKTYpP, MUKPO-

U HAHOOPTraHHU3MOB. HpI/IBHeKaTB 3HAHUSA CTYACHTOB IO TaKHUM IIPCAMETAM, KaK (bI/IBI/IKa, XHUMHUA,



OMOTEXHOJIOTHH, MOJIEKYJIsipHast Ouosorus. [lepen HayaaoM M3y4eHHUS! COOTBETCTBYIOIICH TEMbI
pU HEOOXOIMMOCTH MOBTOPSITH OCHOBBI BBIIIE HA3BAaHHBIX JUCLIUTUIMH.

Uctounnku uHpopmanun. Karamoru. bubmmorpadus. Ilarentsr. MexOuOnmuoTeyHbIi
abdonemenT (MBA). Dnekrponnsie 6a3bl AaHHbIX. [IpaBuia moucka HaydHO# nHpOpManuu U e&
UCIIOJIb30BAHUE.

[IpomexyrouHas arrecranus - 3a4eT

6.1 Bonpocsl k 3a4eTy

1. Otkyna Gepercsi cBOOOJHAS SHEPTUS B OMOJOTUUECKUX CUCTEMAX U KaK C €€ MOMOIIbIO
coBepIaercs pabora?

2. Tunel XUMUYECKOHN CBSA3U. DHEPrUs aKTUBALIUM 00pa30BaHUs U pa3pblBa CIa0bIX
XUMHUYECKUX CBS3EH

3. YpoBHHU B3aMMOCBS3H MEXIy KaTaboian3MoM 1 aHaboinu3MoM OO1ire YepThl U pa3HuUIla
aHabonM3Ma 1 karaboau3ma

4. CBoOoTHast SHEPTHS )KUBBIX CUCTEM U €€ CBOMCTBA

5. OcHOBHBIE 3TaIlbl pacaja yrieBo 0B, OEIKOB U KUPOB

6. MexaHu3MBI peryisiiuy MeTadoIu3mMa

7. BHyTpeHHss 3HepTrUsi cuctemMbl. DOpMBI Iepeiadu SHEPTUHU B )KUBBIX CHCTEMAX
8. IIpOoTOHHBIN U HATPUEBBIN MOTEHIUAIIBI

9. PaznooOpa3zue myTeit mpeBpalieHus SJHEPTUHU B )KUBBIX KJIETKaX

10. Posib AT® B knetounoi suepretuke. Ctpoenue MoJiekynabl ATO

11. Tpu 3akona 6mosnepreTuku o B.I1. Ckynadeny.

12. I1epBbIii 3aKOH OMOIHEPTETUKH

13. Bropoii 3aKk0oH OMOIHEPTeTHKU

14. TpeTnii 3aKOH OMOIHEPTCTHUKU

15. OcHoBHBIE «cTaThu pacxogoB» AT® B kieTke

16. Makponpruueckue coenunenusi. CTpykTypa u npeacraButenn. Huskosneprerudeckue
docdar-oprannyeckre coeAUHEHUS

17. OTnu4us SHEPreTUKU PACTUTENBHON KIETKH OT SHEPT€TUKH KUBOTHOM KIIETKH

18. Drambl sHEpreTHuecKoro ooMeHa

19. Cnoco6sl oOpazoBanust AT® B kieTkax

20. MUTOXOHJpUU: CTPOEHHUE U PYHKIHH

21. Knaccuduxanus pepMeHTOB

22. IlepeHOC 37E€KTPOHOB IO bIXaTeIbHOMN LIEMH U OKHCIUTEIbHOE (GoCchOopHInpOBaHHE

23. IHrubuTopsl, OJIOKUPYIOLIUE MTEPEHOC 3JIEKTPOHOB B JIbIXaTEIbHOM LIETH.



24. I'mapaBnudeckasl MOJEIb bIXaTeIbHOM Lienn

25. XemuocMoTHnueckas teopus [lutepa Muruenna.

26. BricBeunBaHue SHECPIrrUU OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ B BUJC
OMOJIOMUHECHEHTHOTO U3Ty4EHHUSI
27. Obuue npencrapienus 00 ADOK .

28. AHTHOKCHUIAHTHASA 3aIMTa KJIETOK.

6.2 TeMbl KOHTPOJIBHBIX PadoT
KonTpoabHnbie padorel mo aucuuminHe «buosnepreruka» Tpedosanus K _ogopmienuio
KOHMPOJbHOU Padonbl:

Bbi0op BapuaHTa KOHTPOJILHOH PaldoThl — MO MOCHeAHEW LU(pe 3a4eTHOW KHMKKH WU

CTYZEHYECKOI0 ounera.
Oo6beMm — HE Oosee 15 MI€YaTHBIX (25 MUCHbMEHHBIX) CTpaHuLl.
Mpu¢pr- Times New Roman, pasmep 12, MexcTpouyHsli  uHTEpBad  1,5.

Otcrynsl — ciieBa 3¢cM, CBEPXY - 2¢M, cHU3Y — 1,5 cM, cripaBa — 1,5; BeIpaBHMBaHHUE 10 IMIUPHHE.

HyMmepanusi cTpaHull — BEpXHUM MpaBblil yroy. TUTYAbHBIA JUCT U JUCT C COAEPKAHUEM HE
HYMEPYIOTCSl, HO HyMmepamus mojapazymeBaercs. [lepBolii HymMepOBaHHBIN JUCT OYJET TPETHH.

N TuTyJbHBIA JIMCT — IIANKa, Jajieé CJIOBa «KOHTpOJIbHAs paboTa», YyTh HUXKE «II0
OUCHMIUIMHE....», TMpaBbli yroa uyTh HIkKe: GaMuwins, HWHULUAIBI CTYOeHTa, Kypc,

CIICHHUAaJIbHOCTD, Jajice KIIPOBEPUID» - (baMI/IJ'H/Iﬂ HHHUIIMaJIbI npenoaaBaTeiis.

Cojaep:xkaHue — Ha BTOpOH CTpaHHIlE KOHTPOJIbHOM pabOThl MPUBOJUTCS MEPEUYEHBb BOIPOCOB, C
00s3aTeNbHBIM yKa3zaHUEM CTpaHHull, Ha KOTOPBIX OHHU PaCKpBITHI.

BBenenne —  KkopoTkas ~ BBOJHAasT ~ 4acTh, COCTOANIAss W3  CIGAYIOUIMX  YacTeil:
a) akmyanpbHOCMb

0) yenb paboThl Haa TeMoH (kKakyro mpoOieMmy Bbl craBuTe M coOHMpaeTech pemiath B XOJe
paboThl);

B) 3a0ayu (COCTaBHbIE YaCTH IeNH, KaxJas U3 KOTOPbIX pellaercs B OJHON TIJaBe WU
naparpade u BEJIET K JOCTHKEHUIO EIN);

N OcHOBHAasl 4YacTh — TJIaBbl, COJCpIKaAIIUC YeTKMH aHajdd3 II0CTaBJICHHBIX BOIIPOCOB.

3akJI04eHHe — BBIBOJIBI 10 padoTe, OTpaKAIOLINe PELICHUE 3a/]ay B IJ1aBax.
Jluteparypa — o0s3aTenbHas 3aKJIIOUNTENbHAS 4acTb KOHTPOJIbHOU paboTHI.

Ber BmpaBe wucnonb3zoBarh IHTepHeT-U3AaHMA (IPU  YCIOBUM MPABUIBHOTO O(QOPMIICHHUS
CHOCOK Ha IHTepHeT-UCTOUHUKN).
KonTtposnsHbie paboTsl o «buosnepreTrxe»



Tema Nel. IIpeamer u 3agaum  OmodHepreruku. HMcropusi craHoBJIeHMA
0MO3HEePreTHKH KaK HAyKH

ConeprxaHue TEMBbI:

1. buosHepreTuka — Hay4Has JUCLMILIMHA, UCCIEAYIOIIAsl SHEPreTUYECKUE MPOIIECCH] B
KJIETKaX, TKaHsX, 0CO0sIX, SKOCUCTEMAX.

2. Benenue B npeacTaBieHns 00 0OMeHe BEIIECTB U SHEPTUH.

3. BHyTpeHHss 3Heprusi OMOCUCTEMBI.

4. Anabonmudeckue peBpaeHNI.

5. Karabonmueckue rnpeBpareHusl.

6. MerabonuuecKkiue CHCTEMBl OpTraHU3MOB: aBTOTpodHEIE, (oTOOTpODHBIE,

reTepoTpoHBIE, MUKPOTPO(DHBIE.

Tema Ne2. Buabl 3Hepruu. OKucJIMTE]BHO - BOCCTAHOBUTEIbHbIE PeaKIUH
ConeprkaHue TEMBI:

1. CB0OOHASI SHEPTUS CUCTEMBI dKUBOW CUCTEMBI.

2. DnekTpuyecKas SHEprusl.

3. MexaHnuueckas SHeprusi.

4. TenuioBasi SHEPrUsl.

5. AToMHas (si1epHasi) SHEprusl.

6. DHeprus cBera.

7. XuMHU4ecKasi JHEpTrus.

8. ®uznueckas CynHOCTb OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIAMN.

Tema Ne3. Ctpykrypa u GyHKkuumu 3ykapuor. OCHOBHbIE OPraHOMAbI KJIETKH
ConepxaHue TEMBI:

1. Knerka — anemMeHTapHasi €AMHHUIA BCErO AKUBOTO.

2. Cnenuduyaeckue GyHKITUN KICTKH.

3. KnerouHoe sapo.

4. MemOpaHHbIe 1 HEMEMOpPaHHBIE OpTaHEIbl KJIETKH.

5. XpOMOCOMBI.

5. Annapat ['onbmxu.

6. MUTOXOHIpUSA - SJEKTPOCTAHIIUSA KUBOU KIETKH.

Tema Ne4. buossiekTpru4ecTBo

ConepxaHue TEMBI:

1. BHoseKTpruyYecTBO B KJIACCHYECKOM IMOHWMAaHUU.

2. ['anpBaHU OCHOBOIIOJIOKHUK TPEICTABICHUS O OMOAICKTPUIECTBE.

3. BosibTa — OCHOBOMOJIOHHUK AJIEKTPOXUMHUYECKOTO UCTOYHHKA TOCTOSTHHOTO TOKA.
4. BUOBNIEKTPUYECTBO B COBPEMEHHOM MTOHUMAHUHU.

5. Uneu A. Cuent-/pEpabu U NMbE303JICKTPUUECKUE CBOMCTBA KOCTHOM TKaHM.

6. buonoruueckuii AMeKTporeHe3

7. buosnexTpuyeckas JUarHOCTUKA.

Tema NeS. Ctpoenne u pyHKUMU MUTOXOHAPHI
ConeprxaHue TEMBbI:

1. CtpoeHne MUTOXOHIPHI.

2. HapyxHast MeMOpaHa.

3. BHyTrpeHnHss memOpana. MaTpukc.

4. XuMHU4ECKUN COCTaB MUTOXOHAPHUH.

5. OyHKIIUU MUTOXOHIPHIA.

Tema Ne6. I'enepanusi noreHIHAJa HA MeMOpaHe KJIETKH



ATO.

ConeprxaHue TEMBI:

1. Ctpoenne 1 pyHKIMU KIETOYHBIX MEMOpaH.

2. buonornueckuit a5ekTporeHes (OM03JIEKTPOTreHE3).

3. DneKTpUUecKrue XapaKTEPUCTUKU MEMOpaH.

4. CtpoeHne U GyHKIIMH HOHHBIX KaHAJIOB.

5. [laccuBHBIN U aKTUBHBIN MEXaHW3MBbI T€HEPAIITd MEMOPAHHBIX MOTCHIIMAJIOB.

Tema Ne7. Xumuueckue cBoiictBa AT®. CrangapTHas cBOOOHAsI YHEPTUS THAPOIH3A

ConeprkaHue TEMBI:
1. OcHoBHble npezactaBieHuss 00 AT® — kak yHUBEpPCAJIbHOM HCTOYHUKE SHEPTUU B

JKHMBBIX OpraHu3max.

2. Crpykrypa AT®

3. Mexanu3Mm npeoOpa3oBaHusi JHEPTUHU € UCTOJIb30BaHHEM ATO.

4. 3axonsl 6uosHepretrku (B.I1. CkynadeB): MPOTOHHBII U HATPUEBBII MOTEHIIUAI.
5. Tpu 3akoHa Ouosnepreruku no B.I1. CkynaueBy

6.3 Bonpochl ¥ 3agaHus 1JIsl CAMOCTOSATEIbHOI PadoThI CTY/IEHTOB

. 3aKOHBI TEPMOIMHAMUKH B OMOJIOTHYECKHX CUCTEMAX..
. OHTponus 6uonoruueckux cucreM [loTok Onosornyeckoil sHepruu.
. MeTtaGonu3m: NoHsATHE U QYHKIUU.

1

2

3

4. MakpoCKOTMYECKU aClIeKT METab0In3Ma.

5. ABTOTpOdBI 1 TeTEPOTPOPBI. APOOBI U aHAIPOOHI.

6. MeTtabonuyeckue TMyTH: JUHEHHblE W nuKIMYeckue. KaraGonmdeckue u
aHaboIMyYecKre MyTH U UX B3aUMOCBSI3b.

7. Tlpeamer u 3amaum Ouo’HEpreTuku. Mcropus CTaHOBJICHUS OMOIHEPTETUKH Kak
HayKH.

8. [IpeBparenus sHEPTrUU B KUBOH KileTke. OCHOBHBIE TPUHITUIIBI OMOIHEPTETHUKH.

9. Apxutexkrypa MHUTOXOHJApUM. PacrnpeneneHve u JOKaau3alus MHUTOXOHAPUM B
KJIeTKe. XMMHUYeCcKasi aKTUBHOCTh MUTOXOHJIPHIA.

10. JIpixarenbHas menb. KOMIOHEHThI  JbIXaTE€IbHOW  LEMM  MHTOXOHIPHUH.
[TocnenoBarenbHOCTh (PYHKIIMOHUPOBAHUS IEPEHOCYMKOB AJIEKTPOHOB U MPOTOHOB.

11. OxucnurenbHoe ¢ochopunupoBanue. Perymsmus apixaHus, pa3oOUeHHE W
0OMEHHBIE peaKInu.

12. XeMHOCMOTHYECKUN MEXaHU3M 3allaCaHUsl SHEPTUU JbIXaHUS.

13. Xumuueckue cBoiictBa AT®. CranmaptHas cBoOoaHas sHeprus ruaponmza ATD.
BricokosnepreTuyeckie U HU3KoHepreTuueckue hocharsl.

14. AT®-cunraza. CTpykTypa U MEXaHU3Mbl PYHKIIMOHUPOBAHUSI.

15. IIpoTOHHBIH MOTEHIIMAT KaK UCTOYHUK SHEPTUH ISl 00pa30BaHUS TEILIOTHI.

16. MonekymnsipHble OCHOBBI Onosorndeckoil moaBmwkHocTU. Kpeatnndocdaruslii myTh
TPAHCIOPTA SHEPTUH B MBIIICYHBIX KIETKAX.

17. DuHepretnueckuid oOMeH B KapAuoMuoUMTax. HapymieHus sHeprooOpa3oBaHus B
KJIETKaX CepACUHON MBIIIIbI: IPUYUHBI U CIEACTBUS.

18. Cnenuduyeckre MeTo b1 MEMOpPaHHON OMOIHEPTETHKHU.

19. 3akonsl 6nosnepretuku (B.I1.CkynaueBy): MpOTOHHBIN M HATPUEBBIN MOTEHIMAI,
TpH 3aKOHA OModHepreTuku. [ 'eHepaus nmoTeHnraia Ha MeMOpaHe.



20. Crpykrypa OHOJOrHMYECKHMX MeMOpaH, UX POJb B MUTOXOHJIPHUSAX, XJIOPOIIACTAX,
xpomaTodopax.

21. Vcropus u3y4eHusi CTpOCHUSI MEMOpaH.

22. Tunel mMeMOpan B kietke W uX (yHkiun. CoBpeMEHHbIE NPEACTABICHUS O
CTPYKType U reorpaduu MEMOpaHHBIX JOMEHOB.

23. OOumme mpencTaBieHUss O OuoJOrMueckux MeMOpaHax. MonekynspHas u
MeMmOpanHass ~ Owonorms.  @ynkuuss  MemOpan.  CoOBpeMEHHBIE  MPOOJIEMBI
MeMOpPaHOJIOTHUH.

24. Teopus ctpoeHust memOpaH. MarpukcHas (yakmus memOpan. ['ereporeHHOCTH
MeMOpaH. KomMmnoHeHTbI OHOJIOTHYecKUX MeMOpaH: JUMHIBI, OCJKH, YTIEBOJOPOIH,
BOJA.

25. Memb6pannsbiii Tpancnopt. IlepeHoc BemiectBa uepe3 memOpany. W30OuparenbHas
MIPOHULIaeMOCTh MeMOpaH. PaBHOBeCHE 110 pa3HbIE CTOPOHBI MEMOPAHBI.

26. MemOpannsie cuctembl TpaHcrnopra: Na/K-AT®aza (Jioxkanuzanusi, CTpyKTypa,
PEaKIMOHHBIN ITUKIT).

27. HarpueBslii moTeHIMA, HAaTPUNH-TPaHCTIOPTUPYIOLIas JbIXaTeabHas Lelb, HaTpHii-
tpancnoprupyromas ATda3za.

28. MeTozpl perucTpaluu TpaHCMEeMOpaHHOM pa3HOCTH MPOTOHHOTO MOTEHIHAIA.

29. VYTunuzauus HATPUEBOrO0 TMOTEHIMANa JUIsi OCMOTHYECKOM, XHMMHUYECKON U
MEXaHUYECKOM paboThI.

7. YA EBHO-METOANUYECKOE U UTH®OPMAIIMOHHOE OBECITEYEHUE
JUCHUIIVIMHBI MOY JIA)
a) OCHOBHAaf JiUTeparypa:

1. ITpuHIHMMBI ¥ METOABI OMOXUMHUHN U MOJICKYJISIPHOM OMOJIOTHHN [ DIEKTPOHHBIN pecypc]|
/  penmaktoper K. VYuiacom wu Jkx. VYomkep. - M.: BHUHOM, 2013. -
http://www.studentlibrary.

ru/book/ISBN9785996321261.html

2. dusuyeckas XUMUS TUCTIEPCHBIX CUCTEM [ DIEKTPOHHBIN pecypc]: yueOHUK IS
CTYJICHTOB/ Epmios IO.A. - M..I'50TAP-Menna, 2013. -
http://www.studentlibrary.ru/book/

ISBN9785970424285.html

3. HanoOuortexnonoruu [DnekTpoHHbIH pecypc| / mon pen. A.b. Pybuna. - M. :
BMHOM, 2013. http://www.studentlibrary.ru/book/ISBN9785996322916.html

0) JOmOJIHUTEIbHAs JINTepaTypa:

1. KoHuemuuu COBPEMEHHOTO €CTECTBO3HAHUS [DJEKTPOHHBIM pecypc|
yueOHHK AJisi CTyaeHTOB By30B / H.M. Anb-Anu. - CII6. : [Tonurexnuka, 2013.

2. be30nacHOCTh KU3HEIEATEIbHOCTH YEJIOBEKa B 3JEKTPOMArHUTHBIX MOJISIX
[yueb. mocobue / C.M. Anomnonckuii, T.B. Kansna, b.E. Cunganosckuii. - CII6. :
Ilonurexumka, 2012.

3. MHKpPO3JIEMEHTHI B OKpY)Kalleh cpesie: OMoreoXxumus, OMOTEXHOJOTUS H
Oouopemenuaius : [HayuHoe u3fanue] : nep. ¢ anri. / K. Anekcannp [u ap.] ; moa pen.
M. H. Ilpacana, K. C. Cagxsana, P. Haitny .— Mocksa : ®u3matiur, 2009 .— 815 c.

4. TIpakTHKyM IO MOJIEKYJIsIpHOM Omonoruu [DnexktpoHHbI pecypc] / A. C.


http://www.studentlibrary.ru/book/

Konwnues, U. JI. Ligetkos, A. I1. ITonos u ap. - M. : KonocC, 2012.
5. DNEeKTpOHHAs MUKpPOCKONMsI HAHOOAKTEpUW M JAPYruUX MpeACTaBUTENEH
MUKpO- u HaHomupa : [moHorpadwusi| / A. II. IlonomapéB .— Bmagumup : WUII
XKypasnéra, 2011 .— 180 c.
B) epHOANYECKUE U3TAHUS:
1.bubnmoteka 6uomnora: http:/lib.e-science.ru/book/?c=4
2. Cxynaues B.I1. buoxumus memOpan. Kuura 6. buosnepreruka:
Mewmb6panHbie nipeoOpazoBatenu sHeprun: _http://freebooks4study.com/referat3683-
down.html
3. [Mpupona: http://ras.ru/publishing/nature.aspx
4. Ycnexu coBpeMeHHo# Ouonoruu: http://elibrary.ru/issues.asp?id=7753
5. OnemenTsl. CailiT HOBOCTEW (PyH/IaMEHTAILHON HAYKHU:
http://elementy.ru/news
I') MHTEPHET pecypchl:

1. www.elibrary.ru
2. www.biblioclub.ru
3. www.znanium.com

8. MATEPUAJIBHO - TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJIMHbI

(MOJY.JIA)

HGKHI/IOHHaﬂ YaCTb KaXJO0I'0 3aHATUA COIIPOBOKIACTCA HCMOHCTpaHI/Ieﬁ HIUIFOCTPATUBHOTO
Marcpuajia U3 HHTCpHCT-pCCYpCOB, JIUTEPATYPHBIX HMCTOYHHKOB, PHUCYHKOB, IIOMOTI'arOIIHEC
BOCIIpUATHIO MaT€puraja 110 pacCMaTpuBacMOMYy BOIIPOCY, 4 TAKXKE€ HCIIOJIB30BaHUC APYIUX U
QJICKTPOHHBIX HAYYHBIX 0uOInOoTEK JJIA IIOHMCKa HCO6XOHHMOﬁ JIMTCPATYPbl, HAIIPUMEP

http://www.sambal.co.uk/biology.html;

http://en.wikipedia.org/wiki/Bioenergetics; http://www.molbiol.ru; http://www.biotechnolog.ru;

JlekMOHHBIA Kypc 4YHMTaeTcs B Kiaccuueckoil ayautopuu (ayn. 133-1), ocHamieHHOU
MYJIbTUMEIUHHBIMU CpeACTBaMH  (TIEPCOHANBHBIA KOMIBIOTEP, AMANpoekTop). llpeseHranuwu,

HarjasaJHbIC ocoous u Aap.


http://lib.e-science.ru/book/?c=4
http://freebooks4study.com/referat3683-down.html
http://freebooks4study.com/referat3683-down.html
http://ras.ru/publishing/nature.aspx
http://elibrary.ru/issues.asp?id=7753
http://elementy.ru/news
http://www.biotechnolog.ru/
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1. HEJIX OCBOEHUA JUCHUIIJINHBI

Henbto kypca «buosnepreTuka» sBisgeTcss 0OecrieueHnue yJaluxcsi OCHOBaMU 3HAHUN U
COBPEMEHHBIMU IIPEICTABICHUSAMH O MOJIEKYJIIPHBIX OCHOBAX IIPEBPALLICHNS YJHEPTUU B JKUBBIX
cucreMax, MexaHu3Max (OPMHUPOBaHMS TPAHCMEMOPAHHBIX HIIEKTPUYECKHX MOTEHIHAJIOB,
NpPUHIMIAX  B3aUMOJAEWUCTBUSI  OOBEKTOB  OMOJOrMYECKOW HPHUPOJAbI C  BHEUIHUMHU
WHOOPMAIMOHHBIMH ~ TIOJISIMH ~ PA3IMYHOM  MPHUPOJBI:  AJNEKTPHYECKUM,  MAarHUTHBIM,
IPaBUTALMOHHBIM, OO0 OCHOBHBIX SHEPro3anacaroliMX W HSHEPro3aTpaTHBIX IpolLeccax u
peaKnuax, MPOTEKAIOIMINX BHYTPU KJIETOK M CBSI3aHHBIX C JKM3HEHHO BAaXHBIMH (DYHKIHSIMU

OpraHu3sMa.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OITIOII BO

Jucuunnuna «buosHepreTrka» BXoauT B 0a30BbIi 010k 1 mporpammel OakanaBpuara B
e BapuaTUBHYIO uacTh, aucuuiuimHa no BeiOopy (B1.B.JIB.B). Kypc Haxoaurtcs Ha CTbIKe
€CTECTBEHHOHAYYHBIX JUCLMIUINH, CBSI3aHHBIX C U3y4YeHHEM MOP(OJIOTrUU U OMODU3NKH KUBBIX
cuUcTeM, MX (QPYHKIMOHUPOBaHMS. JlaHHAs IUCHUIUIMHA SIBISIETCA MNPEIIIECTBYIOMEH s
CIIEIYIOIUX KypcoB: Ouodusmka, OuOXuUMHUS M MOJIEKyJsipHas OHOJIOTHs, BBEJCHHUE B

OMOTEXHOJIOTHIO, MEMOPAHOJIOTHS, OMOJIOTHS Pa3MHOKEHUS U Pa3BUTHS U JIP.

3. KOMIETEHIIUM OB YYAIOIETOCSl, POPMUPYEMBIE B PE3VJILTATE
OCBOEHUS M CHUATITAHBI (MOYJIsT)

B PE3YyJIbTATC HU3YyUCHUA JUCHUITIINHBI «BI/IOBHepreTI/IKa» CTYACHT JOJIXKEH

JEMOHCTPUPOBATH CIEAYIONINE Pe3y/IbTaThl 00pa30BaHUSA:

1) 3HaTth M O6J'Ia,Z[aTB CIIOCOOHOCTBIO HCIIOJB30BaTh OKOJIOTHYCCKYIO I'PaMOTHOCTb H
0a3oBble 3HAHHWA B 00JaCTH (1)I/ISI/IKI/I, XUMHUHU, HAYK O 3emiie U OHOJOTHH B JKM3HEHHBIX
CUTYyalludX; IPOTHO3UPOBATH NOCICACTBUA CcBOEH HpOCI)eCCHOHaHBHOﬁ ACATCIbHOCTH, HCCTHU

OTBETCTBEHHOCTH 3a cBou perreHust (OITK-2);

2) YMeTb NPUMEHATh 3HAHUC MPHUHIMIOB KJICTOYHOW OpPraHU3aldd OHOJIOTHYEeCKHX
00BEKTOB, OMO(MU3MUECKUX U OHMOXMMHUYECKHX OCHOB, MEMOpaHHBIX IPOIECCOB u

MoJIeKyIspHbIX MexaHu3mMoB (OITK-5);

3) Baagersn CITOCOOHOCTBIO MNPUMCHATH COBPEMCHHBIC IMPECACTABIICHUSA 00 OCHOBax
OMOTEXHOJIOTHYECKUX n 6I/IOMGI[I/II_II/IHCKI/IX IMPOU3BOJCTB, T€HHOM HHXXCHCPHUU,

HaHOOMOTEXHOJIOTUH, MOJIeKyIsipHOTO MoaenupoBanus (OITK-11).



4. CTPYKTYPA U COJEP)KAHUE JUCHUILIMHBI (MOY.JIS)

OO6mas Tpyn0EMKOCTh TUCHIUTUIMHBI COCTABISET 2 3a4CTHBIX SMHMIIBI, 72 daca.
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5. OBPA3BOBATEJIBHBIE TEXHOJIOI'A
Texuonorus CymrHocTth

TexHo0JI0rHsl 00BSICHUTEJILHO HIJTIOCTPATHBHOIO Oﬁy‘IEHI/Iﬂ

Texnonorust popmupoBanust |JlaHHas TeXHOJOruUs OCHOBaHa Ha (QOPMHpPOBAHMH U
IPOCBEIIEHUH CTYJICHTOB-OMOJIOTOB C OpraHusanuei ux
pPENPOAYKTUBHON JeATenbHOCTH. OCHOBHas 1Liellb — 3TO
BbIpabOTKa  Kak  OOIIeHay4yHbIX  (OpraHM3allMOHHBIX,
UHTEIIEKTYyaldbHbIX, HWH(OOPMAIIMOHHBIX © Jp.), TaK H
crienuanbHbIX (mpeAMeTHbIX) ymeHuid. Kak mpaBuino — 3t1o
YCBOEHHE U BOCIIPOU3BEICHUE TOTOBOM yueOHOI nHpopMaimu
C MCIIOJIb30BAaHUEM CPEICTB HATJISAHOCTU (CXEMBbI, TaOJIHIIbI,
NpEe3eHTAINH U JIp.)

IPUEMOB yueOHOI paboThI




TexHoaorun JIMIHOCTHO-OPUECHTUPOBAHHOI'O (a[[al'ITI/IBHOFO) oﬁyqe}mﬂ

Texnonorus Cwmebicn auddepeHIIuPOBAaHHOTO OOy4YEHHUSI COCTOUT B TOM,
mupGepeHIUPOBAaHHOTO  9TOOBI TNpPUHHMMAas BO  BHHMAaHHE VH/IUBU]TyaTbHbIC
oOyuyeHus 0COOEGHHOCTH  K&XIOro OTIEIBHOrO CTyneHTa (ypOBEHb
MOJITOTOBKH, pa3BuTHS, 0COOCHHOCTh MBIIILJICHHS,

MIO3HABATEJIbHBII UHTEPEC K NMPEAMETY), ONIPENEIUTD JIJIsl HETO
HanOoyiee  11enecooOpa3HbIi u  SPPEeKTHBHBIN  BUA

JeSTeIbHOCTH, (POPMBI PAOOTHI M TUIIBI 3aJaHUH.

Texnonorust odyueHus CylmHOCT,  MOJYIbHOW  TEXHOJIOTWM  3aKIOYaercs B
CaMOCTOSITEIBHOM CO CTOPOHBI CTYJIEHTa WM C ITOMOIIBIO
HpGHOI[aBaTGJ'Iﬂ JOCTHUXCHUU KOHerTHI)IX ueneﬁ y‘~I€6HO-
MO3HABATEIIBHON JICATEIHHOCTH B TIPOIECCE CO CIEIUATBHO
pa3paboTaHHOM MOJYyJAeM WIH (PYHKIHMOHAIBHBIM OJIOKOM,
BKJIFOYAIOIINM B CceOsl COJepKaHWE M CIIOCOOBI OBJIAJCHHS

OTHUM COJACPIKAaHHUEM

Texnonorust GopmupoBanust |YdeOHas NeSTETLHOCTh paccMaTpuBaeTcsi Kak ocobas dopma

y4eOHOI IeITETPHOCTH  |y4eOHOM  aKTHMBHOCTH CTYJCHTOB, HampaBJICHHAs Ha
npuoOpeTeHNEe 3HAHUI C TTOMOIIBIO PEIICHHs pa3paboTaHHOM
IpernoiaBaTeNieM CUCTEMbl Y4YeOHBIX 3aJad M TECTOB Kak

(GbOpMBI KOHTPOJIS 3HAHUIA.

NudopmanmronHo- [IpencraBisitor  co0O  COBOKYITHOCTH TEXHOJIOTHH,
KOMMYHHKAITMOHHBIC obecnieunBaronux pukcanuo uHbopMaluu, e€ 00padboTKy Hu
texHosoruu (MKT) nHopMarmoHHeie OOMEHBI (Iepeaady, pacnpoCTpaHEHUE,

packpbitue). K MKT OTHOCAT KOMITBIOTEpPHI, MPOTPaMMHOE

oOecneyeHue u CpeacTBa SHCKTpOHHOﬁ CBiA3H.

6. OEHOYHBIE CPEJICTBA JUISA TEKYIIEI'O KOHTPOJIA
YCIEBAEMOCTH, IPOMEXYTOYHOM ATTECTAIIUA 110 UTOI'AM
OCBOEHMA JMCIUIIVIMHBI 1 YYHEBHO-METOANYECKOE
OBECHEYEHUE CAMOCTOSTEJBbHOMN PABOTHI CTYJIEHTOB
IIporpamma mucuuruivHbel «bHoO’HEpreTHKa» OMUpPaeTCss Ha TPaIUIMOHHBIE (OPMBI
oOy4eHHs U COCTOUT M3 Kypca JeKuuil. B xone u3ydeHus TUCHMIUIMHBI 00Opaliath BHUMaHHE
CTY/IEHTOB Ha OO0IIKe 3aKOHOMEPHOCTH CTPOEHHS U (PYHKLIUU SHEPTETUKH OHOCTPYKTYp, MUKpPO-

U HAHOOPTraHHU3MOB. HpI/IBHeKaTB 3HAaHUA CTYACHTOB IO TaKHUM IPEAMETAM, KaK (pmmca, XHUMHUA,



OMOTEXHOJIOTHH, MOJIEKYJIsipHast Ouosorusi. [lepen HayaaoM M3ydeHHs COOTBETCTBYIOLICH TEMbI
pU HEOOXOIMMOCTH MOBTOPSITH OCHOBBI BBIIIE HA3BAaHHBIX JUCLIUTUIMH.

Uctounnku uHpopmanun. Karamoru. bubmmorpadus. Ilarentsr. MexOuOnmnoTeyHbIi
abdonemenT (MBA). Dnekrponnsie 6a3bl AaHHbIX. [IpaBuia moucka HaydHO# nHpOpManuu U e&
UCIIOJIb30BAHUE.

[IpomexyrouHas arrecranus - 3a4eT

6.1 Bonpocsl k 3a4eTy

1. Otkyna G6epercst cBOOOJHAs SHEPTUs B OMOJIOTMUECKUX CUCTEMaX U KaK C €€ IOMOIIbIO
coBepIaercs pabora?

2. Tunel XUMUYECKOHN CBSA3U. DHEPrUs aKTUBALIUM 00pa30BaHUs U pa3pblBa CIa0bIX
XUMHUYECKUX CBS3EH

3. YpOoBHH B3aUMOCBSI3M MEX/Ty KaTabom3MoM 1 aHabomu3MoM OOIue YepThl M pa3HHIIa
aHabonM3Ma 1 karaboau3ma

4. CBoOoTHast SHEPTHS )KUBBIX CUCTEM U €€ CBOMCTBA

5. OcHOBHBIE 3TaIlbl pacaja yrieBo 0B, OEIKOB U KUPOB

6. MexaHu3MBI peryisiiuy MeTadoIu3mMa

7. BHyTpeHHss 3Heprusi cucteMbl. DOpMBI Nepeiayn SHEPTUHU B JKUBBIX CHCTEMAX
8. IIpOoTOHHBIN U HATPUEBBIN MOTEHIUAIIBI

9. PaznooOpa3zue myTeit mpeBpaiieHusi SJHEPTHUH B )KMUBBIX KJIETKaX

10. Posib AT® B knetounoi suepretuke. Ctpoenue MoJiekynabl ATO

11. Tpu 3akona 6mosnepreTuku o B.I1. Ckynadeny.

12. TlepBolii 3aKOH OMOIHEPTETUKU

13. Bropoii 3aKk0oH OMOIHEPTeTHKU

14. TpeTnii 3aKOH OMOIHEPTCTHUKU

15. OcHoBHbIE «cTaThu pacxonoB» AT® B kieTke

16. Makponpruueckue coenunenusi. CTpykTypa u npeacraButenn. Huskosneprerudeckue
docdar-oprannyeckre coeAUHEHUS

17. OTnu4us SHEPreTUKU PaCTUTEIBHON KIETKH OT SHEPT€TUKH KUBOTHON KIETKH

18. Drambl sHEpreTHuecKoro ooMeHa

19. Cnoco6s1 oOpazoBanust AT® B kieTkax

20. MUTOXOHJpUU: CTPOEHHUE U PYHKIHH

21. Knaccuduxanus pepMeHTOB

22. IlepeHOC 37EKTPOHOB IO JbIXaTeIbHOM LU U OKUCIUTENbHOE hochopuarpoBaHme

23. IHrubuTopsl, OJIOKUPYIOLIUE MTEPEHOC 3JIEKTPOHOB B JIbIXaTEIbHOM LIETH.



24. I'mpopaBnuueckas MO/JIENb JIbIXaTeJIbHOMN enu

25. XeMHOCMOTHUYECKAs Teopus IIutepa Murtyena.
26. BpicBeuMBaHHWE DSHEPIUM OKHUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PpEAaKUUH B  BUIE
OMOJIFOMUHECIICHTHOTO U3ITy4eHUS
27. OO6mme MpeACTaBICHUS 00 ADK

28. AHTHOKCHUIAHTHASA 3aINTa KJIETOK.

6.2 TeMbI KOHTPOJILHBIX PadOT
KonTpoabnbie padorel mo aucuuminHe «buosnepreruka» Tpedosanus K _ogopmienuio
KOHMPOJbHOU Padonbi:

Bbi0op BapuaHTa KOHTPOJIbHOH PaldoThI — MO MOCHEAHEW LU(pEe 3aYETHOW KHIDKKH HWIN

CTYZEHYECKOI0 ounera.
Oo6bem — HE Oonee 15 II€YaTHBIX (25 MUCHbMEHHBIX) CTPaHMII.
Mpu¢pr- Times New Roman, pasmep 12, MexcTpouHsli  uHTEepBad  1,5.

Otcrynsl — ciieBa 3¢cM, CBEPXY - 2¢M, cHU3Y — 1,5 cM, cripaBa — 1,5; BeIpaBHMBAHUE 10 IMIMPHHE.

Hymepanusi crpaHun — BEpXHUM ITpaBblid yrojl. TUTYIBHBIN JIMCT MU JIUCT C COAEPKAHUEM HE
HYMEPYIOTCSl, HO HyMmepanus mojpazymeBaercs. [lepBolii HyMEpOBaHHBIN JUCT OYIET TPETHH.

N TuTyJbHBIA JIMCT — IIAMKa, Jajieé CJIOBa «KOHTPOJIbHAs paboTa», YyTh HUXKE «II0
TUCHMIUIMHE....», TMpaBblii Yroia 4yTb HIKe: (aMuiaus, HWHULMAIBL CTyIEHTa, KYpC,

CIICHUAaJIbHOCTD, Jajice KIIPOBEPUIID» - (baMI/IJ'H/ISI HMHUIUaJIbl npenoaaBaTeiis.

Cojaep:xkaHue — Ha BTOpOH CTpaHHIIE KOHTPOJIbHOM paboThl MPUBOJUTCS MEPEUEHBb BOIPOCOB, C
00s3aTeNbHBIM yKa3zaHUEM CTpaHHull, Ha KOTOPBIX OHHU PaCKpPBITHI.

BBenenne —  KkopoTkas ~ BBOJHAasT ~ 4acTh, COCTOANIAss W3  CIGAYIOUIMX  YacTeil:
a) akmyanpbHOCMb

0) yenb paboThl Haa TeMoH (Kakyro mpoOieMmy Bbl craBuTe M coOHMpaeTech periath B XOJe
paboThl);

B) 3a0ayu (COCTaBHbIE YaCcTH IeNH, KaxJas U3 KOTOpPBIX peliaercs B OJHOM TIJaBe WU
naparpade u BEJIET K JOCTHKEHUIO EIN);

N OcHOBHAasl 4YacTh — TJIaBbl, COJCpIKaAIIUC YeTKHMH aHaJIxl3 IIOCTaBJICHHBIX BOIIPOCOB.

3akJI04eHHe — BBIBOJIBI 10 padoTe, OTpaKAIOLINe PeLICHUE 3a/]ay B IJ1aBax.
Jluteparypa — o0s3aTenbHas 3aKJIIOUUTENbHAS 4acTb KOHTPOJIbHOU paboTHI.

Ber BmpaBe wucnonbs3zoBarh IHTepHeT-U31aHMA (IPU  YCIOBUM MPABUIBHOTO O(QOPMIICHHUS
CHOCOK Ha IHTepHET-UCTOUHUKN).
KonTponsHbsie paboTsl o «buosnepreTrxe»



Tema Nel. IIpeamer u 3agaum  OmodHepreruku. HMcropusi craHoBJIeHMA
0MO3HEePreTHKH KaK HAyKH

ConeprxaHue TEMBbI:

1. buosHepreTuka — Hay4Has JUCLMILIMHA, UCCIEAYIOIIAs SHEPreTUYECKUE MIPOLIECCH] B
KJIETKaX, TKaHsX, 0CO0sIX, SKOCUCTEMAX.

2. Benenue B npeacTaBieHns 00 0OMeHe BEIIECTB U SHEPTUH.

3. BHyTpeHHss 3HEeprusi OnOCUCTEMBI.

4. Anabonmudeckue peBpaeHNI.

5. Karabonmueckue rnpeBpareHusl.

6. MerabonuuecKkiue CHCTEMBl OpTraHU3MOB: aBTOTpodHEIE, (oTOOTpODHBIE,

reTepoTpoHBIE, MUKPOTPO(DHBIE.

Tema Ne2. Buabl 3Hepruu. OKucJIMTE]bHO - BOCCTAHOBUTE/IbHbIE PeaKIHMH
ConeprkaHue TEMBI:

1. CB0OOTHASI SHEPTUSI CUCTEMBI dKUBOW CUCTEMBI.

2. DnekTpuyecKas SHEprusl.

3. MexaHnuueckas SHeprusi.

4. TenuioBasi SHEPrUsl.

5. AToMHas (si1epHasi) SHEprusl.

6. DHeprus cBera.

7. XuMHU4ecKasi JHEpTrus.

8. ®uznueckas CyIHOCTb OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIAMN.

Tema Ne3. Ctpykrypa u GyHKkuumu 3ykapuor. OCHOBHbIE OPraHOMAbI KJIETKH
ConepxaHue TEMBI:

1. Knerka — anemeHTapHas €IMHULIA BCETO )KHBOTO.

2. Cnenuduueckue GyHKIIUN KIETKH.

3. KnerouHoe sapo.

4. MemOpaHHbIe 1 HEMEMOpPaHHBIE OpTaHEIbl KJIETKH.

5. XpOMOCOMBI.

5. Annapat ['onbmxu.

6. MUTOXOHIpHUS - ANIEKTPOCTAHIUS )KUBON KIIETKH.

Tema Ne4. buossiekTpru4ecTBo

ConepxaHue TEMBI:

1. BHoseKTpruyYecTBO B KJIACCHYECKOM IMOHWMAaHUU.

2. ['anpBaHU OCHOBOIIOJIOKHUK TPEICTABICHUS O OMOAICKTPUIECTBE.

3. BosibTa — OCHOBOMOJIOHHUK AJIEKTPOXUMHUYECKOTO UCTOYHHKA TOCTOSTHHOTO TOKA.
4. BUOBNIEKTPUYECTBO B COBPEMEHHOM MTOHUMAHUHU.

5. Uneu A. Cuent-/pEpabu U NMbE303JICKTPUUECKUE CBOMCTBA KOCTHOM TKaHM.

6. buonoruueckuii 3eKTporeHe3

7. buosnexTpuyeckas JUarHOCTUKA.

Tema NeS. Ctpoenne u QyHKUMU MUTOXOHAPHU I
ConeprxaHue TEMBbI:

1. CtpoeHne MUTOXOHIPHI.

2. HapyxHast MeMOpaHa.

3. BHyTrpeHnHss memOpana. MaTpukc.

4. XuMHU4ECKUN COCTaB MUTOXOHAPHUH.

5. OyHKIIUU MUTOXOHIPHIA.

Tema Ne6. I'enepanusi noreHIHAJa HA MeMOpaHe KJIETKH



ATO.

ConeprxaHue TEMBI:

1. Ctpoenne 1 pyHKIMU KIETOYHBIX MEMOpaH.

2. buonorudeckuii 3MeKTporeHe3 (OMOIIEKTPOTeHE3).

3. DneKTpUUecKrue XapaKTEPUCTUKU MEMOpaH.

4. CtpoeHne U GyHKIIMH HOHHBIX KaHAJIOB.

5. [laccuBHBIN U aKTUBHBIN MEXaHW3MBbI T€HEPAIITd MEMOPAHHBIX MOTCHIIMAJIOB.

Tema Ne7. Xumunueckue cBoiictBa AT®. CranaapTHas cBOOOJHAs dHEPrusi TUApPOIIHU3A

ConeprkaHue TEMBI:
1. OcHoBHble npezactaBieHuss 00 AT® — kak yHUBEpPCAJIbHOM HCTOYHUKE SHEPTUU B

JKHMBBIX OpraHu3max.

2. Crpykrypa AT®

3. Mexanu3m npeoOpa3oBaHusi SHEPTUHU € UCTIOJIb30BaHUuEM ATO.

4. 3axons! 6uosHepretuku (B.I1. CkynaueB): IpOTOHHBIN U HaTPUEBBIN MOTEHIUAIL.
5. Tpu 3akoHa Ouosnepreruku no B.I1. CkynaueBy

6.3 Bonpochl ¥ 3agaHus 1JIsl CAMOCTOSATEIbHOI PadoThI CTY/IEHTOB

. 3aKOHBI TEPMOIMHAMUKH B OMOJIOTHYECKHX CUCTEMAX..
. OHTpomnus 6uonornueckux cucreM [oTok GMOIOrNYECKON PHEPTUHU.
. MeTtaGonu3m: NoHsATHE U QYHKIUU.
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3

4. MakpoCKOTMYECKU aClIeKT METab0In3Ma.

5. ABTOTpOdBI 1 TeTEPOTPOPBI. APOOBI U aHAIPOOHI.

6. MeTtabonuyeckue IyTH: JMHEWHBIE W 1UKiIndeckue. Kartabomwdeckue w
aHaboIMyYecKre MyTH U UX B3aUMOCBSI3b.

7. Tlpeamer u 3amaum Ouo’HEpreTUKH. VcTropus CTaHOBJICHUS OMOIHEPTETUKH Kak
HayKH.

8. [IpeBparenus sHEPTrUU B KUBOH KileTke. OCHOBHBIE TPUHITUIIBI OMOIHEPTETHUKH.

9. Apxutexkrypa MUTOXOHApUM. PacnpeneneHve © JOKaau3alus MHUTOXOHAPUM B
KJIeTKe. XMMHUYeCKast aKTUBHOCTh MUTOXOHIPU.

10. JIpixarenbHas menb. KOMIOHEHThI  JbIXaTE€IbHOW  LEMM  MHTOXOHIPHUH.
[TocnenoBarenbHOCTh (PYHKIIMOHUPOBAHUS IEPEHOCYMKOB AJIEKTPOHOB U MPOTOHOB.

11. OxucnurenbHoe ¢ochopunupoBanue. Perymsmust apixaHus, pas3oOlieHue u
0OMEHHBIE peaKInu.

12. XeMHOCMOTHYECKUN MEXaHU3M 3allacaHus SHEPTUU JbIXaHUSs.

13. Xumuueckue cBoiictBa AT®. CranmaptHas cBoOoaHas sHeprus ruaponmza ATD.
BricokosnepreTuyeckie U HU3KoHepreTuueckue hocharsl.

14. AT®-cunraza. CTpykTypa U MeXaHU3Mbl (PYHKIIMOHUPOBAHHUS.

15. IIpoTOHHBII MOTEHIIMAT KaK UCTOYHUK SHEPTHUHU U1 00pa30BaHUs TEILIOTHI.

16. MonekymnsipHble OCHOBBI Onosorndeckoil moaBmwkHocTU. Kpeatnndocdaruslii myTh
TPAHCIOPTA SHEPTUH B MBIIICYHBIX KIETKAX.

17. DHepretnueckuid oOMeH B KapAuoMuouMTax. HapymieHus sHeprooOpazoBaHus B
KJIETKaX CEpACUYHON MBIIIIBI: IPUYUHBI U CIEICTBHUS.

18. Cnenuduyeckre MeTo b1 MEMOpPaHHON OMOIHEPTETHKHU.

19. 3akonsl 6nosnepretuku (B.I1.CkynaueBy): MpOTOHHBIN M HATPUEBBIN MOTEHIMAI,
TpH 3aKOHA OMosHepreTuku. ['eHepalus moTeHIraza Ha MeMOpaHe.



20. Crpykrypa OHOJOTMYECKHMX MeMOpaH, UX POJIb B MUTOXOHIPHUSX, XJIOPOIUIACTAX,
xpomaTodopax.

21. Vcropus u3y4eHusi CTpOCHUSI MEMOpaH.

22. Tunel mMeMOpan B kietke W uX (yHkiun. CoBpeMEHHbIE NPEACTABICHUS O
CTPYKType U reorpaduu MeMOpaHHBIX TOMEHOB.

23. OOumme mpencTaBieHUss O OuoJOrMueckux MeMOpaHax. MonekynspHas u
MeMOpanHass ~ Owonorms.  @ynkuuss  MemOpan.  COBpeMEHHBIE  MPOOJIEMBI
MeMOpPaHOJIOTHUH.

24. Teopus ctpoeHust memOpaH. MarpukcHas (yakmus memOpan. ['ereporeHHOCTH
MeMOpaH. KoMmoHeHTbI OMOJIOTHYEeCKHX MeMOpaH: JIMIHUABI, OCNKH, YIIIEBOJIOPOJIBI,
BOJA.

25. Memb6pannsbiii Tpancnopt. IlepeHoc BemiectBa uepe3 MeMOpany. M30OuparenbHas
MIPOHULIaeMOCTh MeMOpaH. PaBHOBeCHE 110 pa3HbIE CTOPOHBI MEMOPAHBI.

26. MemOpannbie cuctembl TpaHcnopra: Na/K-AT®aza (Jiokanuzanusi, CTPyKTypa,
PEaKIMOHHBIN ITUKIT).

27. HarpueBslii moTeHIMA, HAaTPUH-TPaHCTIOPTUPYIOLIas JbIXaTeabHas LeNb, HaTpUii-
tpancnoprupyromas ATda3za.

28. MeTozpl perucTpaluu TpaHCMEeMOpaHHOM pa3HOCTH MPOTOHHOTO MOTEHIHAIA.

29. VYrTunuzauys HATPUEBOrO0 TMOTEHIMANa JUIsi OCMOTHYECKON, XUMHYECKOU |
MEXaHUYECKOM paboThI.

7. YHEBHO-METOAUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYUEHUE
JUCHUIIVIMHBI MOY JIA)
a) OCHOBHAaf JiUTeparypa:
1. IIpuHIIUTIBI ¥ METOIBI OMOXMMHUU U MOJICKYJISIPHOM OMOJIOTHH [ DIEKTPOHHBIN pecypc]

/  penmaktoper K. VYuiacom wu Jkx. VYomkep. - M.: BHUHOM, 2013. -
http://www.studentlibrary.

ru/book/ISBN9785996321261.html
2. ®uznyeckas XUMUsS JUCTEPCHBIX CHCTEM [ DIEKTPOHHBIN pecypc|: yUeOHHK A

CTYIEHTOB/ Epmios I0.A. - M..I'50TAP-Menna, 2013. -
http://www.studentlibrary.ru/book/

ISBN9785970424285.html

3. HanoOuotexnomnoruu [DnexkTpoHHBI pecypc] / mon pen. A.b. Pybuna. - M. :
BMHOM, 2013. http://www.studentlibrary.ru/book/ISBN9785996322916.html

0) AOMOJIHUTEIbHASA JINTepaTypa:

1. KoHuenuuum COBPEMEHHOTO €CTECTBO3HAHUS [DIEKTPOHHBIN pecypc|
y4eOHUK 115 cTyeHToB By30B / H-M. Anb-Anu. - CIIG. : [lonutexnuka, 2013.


http://www.studentlibrary.ru/book/

2. Be3omacHOCTh JKU3HEICATEIBHOCTH YEIOBEKA B 3JCKTPOMArHUTHBIX MOJISIX
[yae6. mocobue / C.M. Anomnonckuii, T.B. Kansna, b.E. Cunganosckuii. - CIIO. :
Ilonurexumka, 2012.

3. MHKpPOAJIEMEHTHI B OKpYKaoIIeH cpefe: OMOreoXuMusi, OMOTEXHOJIOTHS U
ouopemenuaius : [HayaHoe u3ganue] : mep. ¢ annL / K. Anekcannp [u ap.] ; mox pen.
M. H. Ilpacana, K. C. Camxsana, P. Haitny .— Mocksa : ®u3matiur, 2009 .— 815 c.

4. TIpakTHKyM IO MOJIEKYJIsIpHOU Onosoruu [DnexkrpoHHsI pecype] / A. C.
Konwnues, U. JI. Lipetkos, A. I1. ITonos u ap. - M. : KonocC, 2012.

5. DNeKTpoHHAash MUKpPOCKONMS HAHOOAKTEpU M JAPYruX MpecTaBUTENEH
MUKpO- U HaHomupa : [mMoHorpadus] / A. II. Ilonomapés .— Bmamgumup : UII
XKypasnéra, 2011 .— 180 c.

B) NEePpuoOANYECCKUEC U3 TaHUA:

1.bubaunoreka ouonora; http://lib.e-science.ru/book/?c=4

2. Cxynaues B.I1. buoxumus memOpan. Kuura 6. buosnepreruka:
MewmbpanHbie ipeoOpa3oBatenu sHeprun: _http://freebooks4study.com/referat3683-
down.html

3. [Mpupoma: http://ras.ru/publishing/nature.aspx

4. Ycnexu coBpemeHHO# ouosoruu: http://elibrary.ru/issues.asp?id=7753

5. DnemenThl. CaliT HOBOCTEH (hyHIaMEHTaIbHON HAYKH:
http://elementy.ru/news

I) MHTEPHET pecypchl:

1. www.elibrary.ru
2. www.biblioclub.ru
3. www.znanium.com

8. MATEPMAJIbHO — TEXHUYECKOE OBECIIEYEHME JUCLMIIIAHBI
(MOZY.JIS5D)

JIeKIIMOHHAs 4acTh Ka)KJAOIro 3aHSATHS COIIPOBOKIACTCA ﬂeMOHCTpaHHeﬁ HIUIFOCTPATUBHOI'O Ma’
u3 HHTCpHCT-pGCYpCOB, JIUTEPATYPHbIX UCTOYHHUKOB, PUCYHKOB, IIOMOT'arOIKUC BOCIHPUATUIO Mal
10 pacCMaTpuBa€eMOMY BOIIPOCY, a4 TAKIKEC UCIIOJIb30BAHUC APYIUX U JJICKTPOHHLIX HAYYHBIX ou(

ISl TOMCKa HeoOX0IMMO# tuTeparypbl, Harpumep http://www.sambal.co.uk/biology.html;

http://en.wikipedia.org/wiki/Bioenergetics; http://www.molbiol.ru; http://www.biotechnolog.ru;

JIeKIIMOHHBIH ~ Kypc 4HMTaeTcss B  Kiaccuueckodl aymutopuum (aya. 133-1), ochal

MYJIbTUMEIUHHBIMU CpEICTBAMH (TIEPCOHAIBHBIA KOMIBIOTEpP, AUanpoekTop). [Ipe3enramnuu, Har


http://lib.e-science.ru/book/?c=4
http://freebooks4study.com/referat3683-down.html
http://freebooks4study.com/referat3683-down.html
http://ras.ru/publishing/nature.aspx
http://elibrary.ru/issues.asp?id=7753
http://elementy.ru/news
http://www.biotechnolog.ru/

OCOOus | JIp.

Tporpamma coctasfiena B cooTBerctiu ¢ TpeGosanuamu PI'OC BO 1o HanpasIeHHIo 06.03.01

— «Buonorusy» 1 NpodHIIO MOATOTOBKH «bHOdHEpreTHKa»

PaGouyio IporpaMMy COCTABHII: JOKT. 6oL HayK, podeccop Hougzapea AL

PenieH3enT MAHUWH bopuc Jleonunosuy, KaHauaat

BUOIOrMYECKUX HAYK, BeAyLuil HayuHblil cOTPYAHUK «DeaepalbHbli HEHTP OXPaHbl 3/0POBb

KHUBOTHBIX».

[IporpaMma paccMoTpeHa i 0100peHa Ha 3aceNIaHuH Kaepbl GHONOTHE U SKOTOrui

npoTokos Ne Z ot « 2 f; ey O roja.,

3apeyromuii kadeapoi W Tpudounona T.A.

"4

PaGouast IpOrpaMMa PaccMOTpEHa i 0100peHa Ha 3aCENIAHIH YIEOHO-METOIMIECKOH

xomuccnu Harnpasienus 06.03.01 - «Buosorus» npotokon Ne YZQ oT «2 4 »OL 2HE .

Ilpescenarens yuaebHO-METOAMUECKOR KOMUCCHH W Tpudornosa T.A.

JIMCT NEPEYTBEPXKIEHUS PABOUYEN ITPOIPAMMBI JMCUUILIVHEI (MOXY JIST)
PaGouas nporpamma ofobpena Ha yuebHbIl ron
[TpoTokos 3acenanus kageapsl No ot «__ »

3ag. kadenpoit OMoNoruK K HKONOrHK Tpudouora T.A.

Pabouas nporpamma ono6peHa Ha yueOHbIH 1oL

Tporokon 3acegatns kadeapbl Ne 0T« »

3as. kadeqpoii GHONOTUHM W HKONOTHH Tpudonosa T.A.
PaGouas nporpamma o1006pena Ha yueOHbIH rojt

TpoTokon 3acenanus kapeapbl No_ or«_ »

3ap. kadenpoit GHONOTUK K HKOIOTHH Tpudonona T.A.



