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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.
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http://freebooks4study.com/referat3683-down.html
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