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1. KomnereHuMu ¥ HWHAMKATOPbI HX JAOCTHKEHMs, IpoBepsieMble JaHHbIMH
OLICHOYHBIMH MaTepUHaIaMHu

Llenpio OCBOEHUSI TUCHMIUIMHBEI «bro3HepreTHka» sBisieTcs (GOPMHPOBAHUE CIETYIOLIHX
KOMIIETECHIINH:

- OIIK-2 - Crioco6eH mpUMEeHSITh MPUHIUIIBI CTPYKTYPHO-(YHKIIMOHATIBHON OpraHU3aIiH,
UCIOJIb30BaTh (PU3MOIOTNYECKHE, LIUTOJIOIMYECKUE, ONOXUMHUYECKUE, OMOPU3NUIECKHE METO/IbI
aHanmM3a Uil OLEHKH M KOPPEKIMH COCTOSHHUS KHMBBIX OOBEKTOB W MOHHMTOPHHIA CPEIbl MX
oOuTaHus

- TIK-1 - CnocobeH ydacTBOBaTh B MCCIEJOBAHUM OMOJIOIMYECKMX CHCTEM MU HUX

KOMITOHGHTOB, IUIAHUPOBATh 3Tallbl HAYYHOTO HCCIEIOBAHUS, MPOBOAUTH HCCIEAOBAHUS TIO
pa3pabOTaHHBIM IpOrpaMMaM W METOJHMKaM, ONTHMHU3MPOBATH METOAMKH 0] KOHKPETHBIC
3aJ1a4H.

Pe3synbraraMu OCBOEHUS JAUCUMUIUIMHBI SIBISIFOTCS CIEAYIOIINE WHIUKATOPHI JOCTHUKEHUS
KOMIIETEHIIHI:

NOIIK-2.1. JleMOHCTpUpyeT TOHHMMAaHHE MPUHIUIIOB CTPYKTYPHO-(QYHKIIMOHAIBHOM
OpTraHHU3aI1H KUBBIX CUCTEM

NOIIK-2.2. Hcnonme3yeT  (U3HOIOTHYECKHE, IUTOJOTUYCCKUE, OHOXMMHUYECKUE,
Oonoduznueckre MeTOoAbl aHaau3a Uil OLEHKU U KOPPEKIUH COCTOSHUSI KUBBIX OOBEKTOB U
MOHUTOPUHTA CPEJIbI UX OOUTAHUSI.

UIIK-1.1 - [IpumensieT nosieBble U 1a00OPaTOPHBIE METO/IbI UCCIIEOBAHUS OMOTOTHYECKIX
00BEKTOB C HCIOJIH30BAHMEM COBPEMEHHOM ammaparypbl B 0OOpYIOBaHUS B COOTBETCTBUU C
MOCTaBIICHHBIMU 33/JaYaMHU.

2. OueHoYHbIE MATEPUAJIbI TEKYIET0 KOHTPOJISI M KPUTEPUH OLleHNBAHUS
DIEMEHTHI TEKYIIETO KOHTPOJIS:
— TECTHI;
— YCTHBIE OTBETHI HAa BOIIPOCHI B paMKaX CEMHHApa;
— JOKJIaJIbI.
Texymuit KOHTPOJb CUUTAETCS MPOUIEH, €clu CTyIeHT Habpan 85% oT MakcuMaibHO
BO3MOKHOUM CyMMBI OaJlJIOB.

HNOIIK-2.1.
Tecr
1. B nukie TpukapOOHOBBIX KHCIIOT HE y4aCTBYET ()EPMEHT:

A) akoHMTa3a
b) Tpanckeronasa
B) cykumnatneruaporeHasa

I') pymapaza
) manataeruaporesasa
2. B orcyrctBue oxucnutensHoro ¢ochopuimpoBanus Beixoq AT® B mukie Kpebea

COCTaBJISIET (YMCIIO MOJIEKYN Ha 1 000pOT IUKITA):

A)0 b) 1 B)2 )3 12

Kiroun: 1- 1, 2 - 6.
Kputepun orneHMBaHUS: MOJHOCTHIO MPABHIILHBIA OTBET Ha BOIPOC OICHHWBaeTcs B 2 Oayia.
YacTUYHO MpaBWIBHBII OTBET HA BONPOC (BBIOpPAHBI HE BCE MPAaBUIBHBIC BApUAHTHI, BEIOPAHBI,
KpOMe TpaBUIbHBIX, HEBEPHBIE BapHAHTHI) olleHnBaeTcs B 1 6ami. [ToMHOCTHIO HEBEPHBI OTBET
orieHuBaercs B () 6anos.

HNOIIK-2.2.
1. 3amaHue — TOATOTOBKAa Jokiana mo Teme «Mepapxust OMO3HEPreTHYECKHX
npoueccoB». J[aTh XapakKTepUCTHKY BCEM 3BEHBSAM TPO(OUUECKON M SHEPreTHUYEeCKON CTPYKType



skocucTeMbl. OXapakTepu3oBaTh IEPEMEIICHUE 3HEPTUM M BEIIECTBA I10 IUIIEBBIM LIEISM.
Hoxnan pmurtensHocThio 10 10 Munyt. IlpencraBieHue okiaza BKIOYAET MPE3EHTALUIO.
Kputepuu onieHuBaHMs: BBITOJIHEHUE 3a/1aHUS OLICHUBAETCS B 5 0aJlIOB

2. 3anmanue-3cce no teme Mepapxus Onosneprerudeckux npoieccon: [IpuBectu npumepbl
TaKUX MUILEBBIX Ienel (10 KOHTMHEHTaM, 110 KIMMAaTUYECKUM 30HaM, 10 pa3HOMY KOJIMYECTBY
3BEHbCB W TIp.). Pa3MmecTuTe ONMCaHHE MOPUMEPOB B OTACIbHOW Teme B Kypce IDO
https://Ims.tsu.ru/course/view.php?id=1601. Kputepuu oliecHUBaHHS: BBITOJHCHHUE 3aJaHUS
OlLICHUBAeTCs B 5 0ajIoB.

3. TunoBble BOIPOCHI A7 MIPOBEIECHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O JAUCIUIINHE
«buosnepreruka». OOCyxkIeHHE BOIPOCOB MPOXOTUT B (opme AoKIada, mpeseHTauuu. [lpu
MOJTrOTOBKE O0YYAIOIIMICSI CaMOCTOATENBHO MPOBOJUT KPUTHUECKUN TMTOUCK U aHAJIN3 HAyYHOU
uH(pOopMalMK 1Mo MpoOIeMHON TemaTHke, ucnoinbsidys pecypcsl Hb TI'Y u oTKpbIThIE Hay4dHBIE
pecypcsl cetu HWurtepHer. [[ns MOATrOTOBKM K JaHHOMY 3aHSATUIO CTYICHTBI JIOJIKHBI
MPOJEMOHCTPUPOBATh AHAIM3 AKTyaJIbHOM OHONOTHYECKOW NpoOieMbl, B TOM 4YHCIIE U C
MIPUBJICYCHUEM PE3YIbTaTOB COOCTBEHHBIX HAYYHBIX UCCIICJOBAHUI MO TEMAaTUKE MaruCTepCKOi
nuccepraui. CIMCOK TUIIOBBIX BOIIPOCOB:

1. Uepapxus 6uosHepreTUYECKUx npoieccoB. Buasl snepruu. Tpoduueckas CTpyKTypa
skocucreMsbl. Ilepememnienue BemiecTBa HO MNUIIEBBIM LensM. llepemenienue sHeprum 1o
nuueBbM LensM. Lenu Belenanusa U AeTpuTHbe Lenu. [lupamuabl 3HEPruu B 3KOJIOTUYECKHUX
cucreMax. [IoHATHE BAJIOBOM M YMCTON NIEPBUYHON NTPOYKTUBHOCTH.

2. DHepreTHka 11e50ro opranuzma OOIIKe YepThl U pa3HHIla aHa0oIu3Ma U KaTtabonu3ma.
[ToHATHS aCCUMWISIIMK W AMCCUMIUIAIMHA. MeXaHM3MBI PEerysiuu MeTadboim3Ma. YpPOBHHU
B3aMMOCBS3U MEXAYy Karabomu3moMm U aHabomm3moMm. OCHOBHBIE 3Tallbl pachajga YIJIeBOJOB,
OEJIKOB U KUPOB.

3. OCHOBBI TEPMOIMHAMUKH HEPAaBHOBECHBIX IpolieccoB [loHATHSA TepMOIMHAMUYECKON
CUCTEMBI, TEPMOJUHAMUYECKOTO paBHOBecHsl. BHyTpeHHsIs1 sHeprusi cucteMbl. @OpMbI Iepeadu
SHEPIUU B JKUBBIX cucteMmax. CBoOOIHas SHEpPrusi *KHUBBIX CUCTeM M €€ cBoiicTBa. Tumbl
XUMHUYECKOH CBSI3U. DHEPrusl aKTUBallUU 00pa30BaHUsS U pa3pbiBa CIa0ObIX XMMHUYECKHUX CBSI3EH.
OTtkyna Oepercsi cBOOOAHAs HSHEprus B OHOJIOTMYECKMX CHCTEMaX M Kak C €€ IOMOIIbI0
coBepiaercs padora? ConpsiKeHHBIE TTPOLIECCHI. YCIIOBUS COMPSIKEHUST XUMHUECKUX PEAKITUH.

4. 3axonbl OuosHepretuku PazHooOpasue myTel mNpeBpallleHuss SHEPTUH B KUBBIX

KJIeTKax.3aKoHbl OMO’HEpreTHuku. OTINYMs YHEPreTHUKH PACTUTENBbHOM KIIETKU OT 3HEPreTHKH
JKUBOTHOM KJIETKHU.

5. lleHTpanbHas ponb aJECHUIOBOM CHUCTEMBI B JHEpreTuke Kietok. Poinp ATD B
KjeToyHoi »HepreTuke. Crpoenune Mosekyinsl AT®. OcHoBHblE «cTarbu pacxonoB» AT® B
KJieTke. Makpospruueckue coequHeHns. CTpykTypa U npenacrasurenu. HuskosHepreTuueckne
docdar-oprannueckue coeauHeHus. llpuHOuN o06IIEro NPOMEXYTOYHOro Mpoaykra. JlBa
BaXHBIX criocoba cuHTe3a AT®D, KoTopble peanu3yroTcsi Mo Bcex KieTkax. Kiaccudukanus
(bepMeHTOB.

6. DHepreTuyeckuil MeTadOoIN3M KUBOTHOM KJIETKH. DTambl SHEPreTHUYECKOro OOMEHa.
AdpoOHBIE M aHa’poOHBIE NYTH NOJXydyeHus sHepruu. llociaenoBaTenbHOCTh MOIKITIOYESHUS
MEXaHU3MOB aHa’pOOHOT0 M a’pOOHOT0 PHEProoOpa3oBaHUs y KUBOTHBIX. MacimTabbl paboThI
ANIEKTPOHTPAHCIOPTHOM ey U AT®-cuHTa3bl MUTOXOHAPUI

7.  TI'muxkommu3.  Cragum  mmkonu3a.  JIMMUTHpyrOIIME — DIIMKOJIW3  YCJIOBHS.
[TocnenoBarenbHOCTh yyacThs (PEPMEHTOB B peakUusaX IHMKoian3a. OCOOEHHOCTH NMPOTEKAHUS
IJIMKOJIM3a B KJIETKAaX B IMPHUCYTCTBUM KHCJIOPOAA M B €r0 OTCYTCTBHE. DHEPreTHUUECKHN BBIXOJ
TJIMKOJIHN3a



8. Luki1 TpukapOOHOBBIX KUCIIOT, INIMOKCUIIATHBIN UK, TEKCO30MOHO(POCGhATHBIN LIYHT.
[{uxn TpukapOOHOBBIX KHUCIOT. Ero gynkmum B kierkax. [mmokcunarHpld nukia. OTaudusi OT
ILTK. Ero dysakuum B kinetkax. @yHKIMH rekKCoO30MOHO(OCHaTHOTO TyHTa B KJIETKaX.

9. JlpixarenbHas Lellb MUTOXOHJIPHM, TEOpUsI XEMUOCMOTHYECKOTo comnpsbkeHus. Oobiee
MOHATHE O CTPOCHUHU U (PYHKIIMOHUPOBAHUY JBIXATEIBHOH 1eTH. XapaKTepHUCTHKAa KOMIIOHEHTOB
IpIxarenbHOU 1enu: komruieke | u kommiekce 11, kommieke 11l m xommiueke 1V, yOuxwHOH H
nutoxpoM C. Cxema mnocienoBarelbHbIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM Mpu
HepeHoce AIEKTPOHOB U MPOTOHOB C YYaCTHEM MPOMEKYTOYHBIX MepeHOoCUYnKoB. OcobeHHOCTH
CTPOEHHUSl  JJIEKTPOHTPAHCHOPTHBIX  wemned  Oakrepuil. CoNpsKEHHbIE  OKUCIUTEIBHO-
BoccraHoBUTenbHble mapbl B OTL[.  OKMCIMTENIBHO-BOCCTAHOBUTENBHBIA  MOTEHLIHAI
KOMITOHEHTOB JbIXaTeIbHON Iienu. V3MeHeHne craHmapTHON CBOOOIHOH SHEPrUM B PEaKIIHH,
CBA3aHHOM C IEPEHOCOM 3JIEKTPOHOB. HampapiieHHe MOTOKa 3JIEKTPOHOB U JHEPreTHUYECKHUE
COOTHOIIEHUS B  JbIXarelbHOM  Henu. BemecTBa, MNONABISAOIIME  OKUCIUTEIBHOE
dochopunmposanue. Crnenuduueckne HWHTHOUTOPHI, OIIOKUPYIONINM OIPEICICHHBIC 3Tallbl
JbIXaTeNIbHOW  1enu. Benmuuwnbl, Xapakrepusytommue 3()(EeKTHUBHOCTh  OKHCIHTEIBHOTO
dbochopmnrpoBanus. AKUENTOPHBIA KOHTpOJb JbixaHus. Crtpoenne komruiekca FOF1 wu
oOpazoBanre AT®. OcCHOBHbIE IIOJOXKEHHUSI XEMUOCMOTHYECKOW TEOPUM COIPSIKECHHUS.
DKCHepUMEHTAIbHBIE JI0Ka3aTeIbCTBA XEMHUOCMOTHYECKOM TEeOpuun COTIPSIKEHUS.
Cunrernueckue uWOHbL. (OCOOEHHOCTH TMpolecca OKHCIUTENBHOTO  (HochOopUIMpOBaHUSL
CBU/JICTEJILCTBYIOIIUE B MOJIb3Y XEMUOCMOTHYECKON TUIIOTE3bl. AJIBTEPHATUBHOE UCIIOIb30BaHUE
SHEPrUM NPOTOHHOI'O TPajineHTa. MUTOXOHIPUHU U CTAPEHUE OpPraHU3Ma.

10. buoxemumomunectenmus. [louarue Oouomromunecuenmnus. [Ipormeccel, yexarue B
OCHOBe OMonMoMHUHCIeHIMU. Jlroundepunsl u mouudepasbl pazHbix opranu3mon. benok GFP,
ero  ocoOeHHOCTH  (YHKIIMOHHPOBAHHMA W  TEPCHEKTHBBl  HUCHOJb30BaHus.  Poib
OMOXEMUITIOMUHECIICHIIMM B pean3aliii OMOJOTHYECKUX PYHKLINH.

11. CtpykTypa Bojbl B 6buosnorndeckux cucremax, Conutonsl. KomekTHBHbBIE MPOLIECCHI.
Conuton. IloTpebneHue u mnpeoOpa3oBaHME OHHEPTUU TOCPEACTBOM cosuToHa. [loHsTHE
MOJIEKYISIPHON sTUeHKH. OTINYNsS KUBOW U HEXXMBOU MOJIEKYIISPHBIX Aueek. Ppakran. [IpuHnun
€IMHCTBa IIeJIoro IMpH cBobozne yactell. KoHuenuus MonekyiIsipHOW siueiiKu Kak OCHOBHOM
€IMHUIIBI )KUBOTO.

12. JIucKycCHOHHBIE BOIIPOCHI COBPEMEHHON OMOIHEPTETUKI

Kputepun oreHku:

— TIOJTHOTA ¥ PEJIEBAaHTHOCTH TIOMCKA HAYYHOH MH(pOpMAIH (HCIOIB30BaHNUE PA3IIMIHBIX
UCTOYHUKOB JIaHHBIX).

— KaueCTBO aHaJN3a IMOyYEeHHBIX TaHHBIX.

— 00OCHOBAaHHOCTh BBIBOJIOB (apryMEHTAlUsl TMOJTYYEHHBIX pPE3yJbTaTOB JAHHBIMU W3
HAYYHBIX UCTOYHUKOB).

— SICHOCTb M CTPYKTYPUPOBAaHHOCTh M3JIOKEHHsI (JIOTHYHOCTHh IOCTPOEHHS aHalu3a,
NPaBWIHHOE IUTHPOBAHNE HCTOUHUKOB).

[IpaBuIbHBIN OTBET JOJKEH BKIIIOYATh B ce0st KpaTkuid aHanu3 (He 6osiee 10000 3HaKOB)
M3Y4EHHOCTH BOIIPOCA TPEBPAIICHUS SHEPTHH B JKUBBIX CHUCTEMax. B 3aKiIOUeHUH JTOJDKHBI
ObITh CPOPMYTUPOBAHBI BBIBOABI O POJIM KOHKPETHOTO JTama MpeBpalleHus SHEPruu B
YHEPTeTHKE KOHKPETHOTO OpTaHU3Ma.

HUIIK-1.1



1)
2)

1. TBOp‘IGCKOC 3aIaHUC 110 TCME OCHOBBI SHCPICTHKU JKUBOTHOM KJIETKH: COCTAaBUTh
CBOAHYIO CXEMYy IEpEMEIICHUA MW IPEBpAIllICHUA OHEPruMd W BCHICCTBA HaA4YWHasA OT
OpTraHUu3MCHHOT'O YPOBHA 10 Cy6KJIeTO‘-IHOI‘O. KpI/ITepI/II/I OLCHMWBAHMA: BBIIIOJITHCHHOC 3aJaHUC 110
HpHBeHeHHOﬁ MaTpule€ OICHUBACTCA MaKCHMyM B 5 6aJ'IJ'IOB, OIICHKAa 3a4YUTbIBACTCA IIpU
HAJIMYMU OLICHUBAHUA CTYACHTOM paGOTbI OJHOTPYIIITHHKA.

Kpurepuii [TyHKTBHI
Ha neopurnnanbayto
Cxema B3siTa CxeMa MOTHOCTBI0
UYetko chopmynrpoBaHa cxeMmy 100aBIeHBI
13 UHTEpHETA OpUTHHAIIbHA
coOCTBeHHast OpUTMHATIbHASL CXeMa MPaBKU
0 6amioB 2 bamna
1 6ann
Cxema COOTBETCTBYET
peanbHBIM Iporeccam
BHyTpeHHEe CMBICTIOBOE €IUHCTBO, CxeMa He BepHa
IIPEBPAILLECHNS SJHEPTUU B
COOTBETCTBHE TEME 0 G6amtoB
KIIETKE
1 6amn
Co0uto1eHBI IPaBUIIA

optorpaduaeckoi, He cobmronensr B nenom cobmroneHsr

MYHKTYalMOHHOM, 0 6amtoB 1 6amn

CTUIIMCTUYECKON KYJIbTYpPBI
Ha cxeme menee 5
Co0OumroieHBI TPEOOBaHUS K Ha cxeme Ooubiiie 10 ayieMeHTOB
JJIEMEHTOB
MTOJTHOTE CXEMBI 0 6amos
1 6amn

IIpuMepbI TBOPYECKUX 3aaAHUI:

HeoOxomumo HapucoBarh Ha nucte A3 cxeMy MpeBpalIeHUs] SHEPTrUU B KJIETKaxX MU
MUTOXOHJpUSAX MiIekonuTaomux. CxemMa JomkHA ObITh KpeaTWBHOM, IBETHOW. Bo3moxxHO
PHUCYHOK czenath o0beMHBIM. JIUCT ¢ 3aaHueM noamnucarb, chororpagupoBarb U MPUKPEIHUTH
PHUCYHOK K 3afaHuto B iDO.

MeTtoauueckue yKazaHus Uit TOATOTOBKH U TPEOOBAHUS K MaTepUaIaM:

Jloktan MoKeH COOTBETCTBOBATH CIIEYIOIIMM TPeOOBaHUSM:

O6wem 10 30 crpanut hopmata A4, TpaHUIlbl — 2 CM CO BCEX CTOPOH.

HIpudT - Times New Roman, 12-14 kerJei.

O6paserr:

VYCeTHBIN 0K AOMKEH CTPOTO COOTBETCTBOBAThH BHIOpAHHOW Teme. PermameHT st yCTHOTO
coobmenust — 20 munyT. {15 oTBeTa Ha BOmpockl oTBoAUTCs 10 MuHYT. O1IeHUBAETCS COTIIACHO
KpUTEPUSIM, yKa3aHHBIM B TabnuIie myHkra 4.1.

[Ipe3eHTanmst qomkHA OBITH HATJSAHOW, WJUTIOCTPUPOBATH OCHOBHBIC TOJIOKEHHUS JOKIAana,
JIETKO JAOCTYMHOM 171s1 BocripusiTUsi. OLIEHWBAETCS COTJIACHO KPUTEPHSIM, YKAa3aHHBIM B Ta0JuIle
nyHkra 4.1.

[Tocnenuuii ciaii nMpe3eHTaluu JA0JKEH COAEpKaTh CCHUIKM HAa HCIOJIb30BAHHBIE MCTOYHUKH
(ue menee 10).

OneHKy «He 3aYTEHO» 32 CEMMHAPCKOE 3aHATHE CTYACHT NOJYy4YaeT €CIU: HE MPEJCTABICH
JOKJIaJ, HE NPEICTABJICHA IPE3EHTAlMs, TeMa JOKJIaJa HE PACKphITa U CTYACHTHT HE CyMell
OTBETUTHb HAa BOIIPOCHI, IPE3EHTAIMs] HE COOTBETCTBYET M0KiIaay. OILIEHKY «3auTeHOo» 3a
CEMUHApPCKOE 3aHATHE CTYIEHT IIOJAYy4YaeT €cClad: IPEACTaBICH JOKJal, IpeICcTaBlIeHa
IIPE3EHTALNs, XOPOLIO PACKPBITA TEMA, ITPABUIILHBIE OTBETHI HA BOIIPOCHI.




Jns  3akperuieHWsi MaTepuajoB  JIGKIMH  CTyleHThl pemaioT Ttectbl B IDO
https://Ims.tsu.ru/course/view.php?id=1601. Tect mnosydaer OIEHKY «3a4T€HO», €CIU OH
BBITOJIHEH NPAaBUJIbHO HE MeHee 4eM Ha 90%.

3. OueHoYHBbIE MATEPHAJBI HTOTOBOT0 KOHTPOJIA (IPOMEKYTOUYHOM aTTecTalluu) U
KPUTEPUHU OlleHUBAHUS

[Tpomexyrounass arrectanus B (opme 3adera MPOBOAWTCS B BOCBMOM CEMECTpE Ha
OCHOBE CYMMBI OaJIJIOB, KOTOPBIC CTYJICHT IMOJYYHJI 32 BBINOJHEHHE BCEX 3aJaHUN U TECTOB.
Ecnu crymeHT cnan TecThl U BBITIOTHIII 33/IaHUS HA OOIIyr0 cymmy OamioB, paBHyt 85 % ot
MaKCHUMaJIbHO BO3MOXHON CyMMBI 0aJlJIOB, TO OH MOJTy4YaeT 3a4eT:

KoMmnerenuus Unpnkarop He 3auTeno 3auTeHo
KOMIIeTCHIUH
HNOIIK-2.1. Memnee 50 6aiuioB 50 GaJu1a u BeIIIIE
OIIK-2
HNOIIK-2.2. Memnee 50 baiuioB 50 GaJu1a u BeIIIIE
IK-1 HUIIK-1.1. Menee 100 6ayuioB 100 Gayna u BeILLIE
Hroro Menee 200 6autoB 200 Oan10B U BBILIE

Ecnu Habpano mensie 85 % 06auioB OT MAaKCHUMaIbHO BO3MOXKHOM CYMMBI, TO CTYAEHT
cAaeT ycTHbIM 3aueT mo Owmieram. Kaxaplii Ouier colepXuT 2 TEOopeTHYEeCKUX BOIpOCca M3
MIEPEYHS:

NOIIK-2.1. JleMOHCTpupyeT NOHHMaHUWE€ NPUHLUIIOB CTPYKTYPHO-(PYHKIIMOHAIBHON
OpraHMU3al1H JKUBBIX CUCTEM

1. Omnpenenenue nousTuii Ouocdepa, Oronoruyeckas *Ku3Hb, )KUBOE BEIIECTBO
[TupamMuibl SHEPTUU B DKOJOTUYECKUX CHCTEMAX
Crnenuduka xxuBoro BemiectBa. OCHOBHBIE (DYHKITUU KUBOTO BEIECTBA
Tpoduueckas cTpyKTypa 3KOCHCTEMBI
[Tepemenienure sHepruu no NUUIEBbIM LensaM Llenu BelegaHus U JETPUTHBIE IEIH
ITonsATHE BaIOBOM U YMCTON MEPBUYHON ITPOLYKTUBHOCTH

7. Ortkyna Oepercsa cBOOOAHAs SHEPrusi B OMOJOTMYECKMX CHCTEMAaX M KaKk C ee
MOMOIIBIO coBepIIaeTcs pabora?

8. Tumbl XMMHUYECKOH CBSI3U. DHEPrHsl aKkTHBAIMK OOpa3oBaHUS W pa3pbiBa CIa0BIX
XUMHYECKHX CBA3EU

NOIIK-2.2. HUcnons3yeT  (PU3HOIOTHYECKHUE, ITUTOJOTHUYECKHE, OHMOXWMHUUYECKHE,
Onodu3nyeckue METOJbl aHAIN3a JUIsl OLEHKU U KOPPEKIUH COCTOSHUS KHUBBIX OOBEKTOB M
MOHHMTOpPHHTA Cpeibl UX OOUTAHUS.

9. VYpoBHM B3aUMOCBA3M MeXAy Karabosm3mMoMm M aHabomuzmMoM OOmiue 4YepTsl U
pasHuIa aHabomM3Ma U Karaboam3mMa

10. ConpsixeHHbIE TPOILIECCHL. Y CIOBUS CONPSKEHUS XUMHUECKUX PEaKLIUi

11. CBoOomaHas SHEpTrus KUBBIX CUCTEM U €€ CBOHCTBA

12. OcHoBHBIE 3TaIlbl pacaaa yriieBo10B, OCIKOB U KUPOB

13. MexaHU3MBI PEryIsIuy METadoIn3Ma

14. BuytpenHss sHeprus cucreMbl. DopMel niepeauu S3HEPTUH B AKHUBBIX CUCTEMaX

15. TIpoToHHBIN 1 HATPUEBHIN TOTCHITUAIIBI

16. Pa3znooOpa3zue myteil mpeBpaleHus SHEPTUU B )KUBBIX KIETKAaX

17. Ponp AT® B knerounoit suepretuke. Ctpoenue mosekyiabl AT

ook wd



WIIK-1.1 - [TIlpumeHser mojieBble U J1a0OPAaTOpPHBIE METOABI  HCCIEIOBAHUS
Ouosnornyeckux OOBEKTOB C HCIOJIb30BAHMEM COBPEMEHHOM ammaparypbsl U 00OpyAOBaHMS B
COOTBETCTBUU C NOCTABJICHHBIMHU 331aYaMH.

18. IlepBsIii 3aKOH OMOIHEPTETUKH

19. Bropoii 3aKk0H OMOIHEPreTUKU

20. Tpertwnii 3aKOH OMOIHEPTETUKU

21. OcHoBHBIE «cTaThl pacxoaoB» AT® B kieTke

22. Makpospruueckue coenuHeHus. CTpykrypa u npeacrasuren. Huskosnepreruueckue
docdar-opranndeckue CoeTMHEHUS

23. OTIn4Msl SHEPreTUKU PACTUTENbHOM KIIETKH OT SHEPreTUKH KUBOTHOM KIIETKU

24. Drambl YJHEPreTHUECKOro oOMeHa

25. IlocnenoBaTrenbHOCTh MOAKIIOUEHHMS MEXAHW3MOB aHA’pOOHOrO0 U a’3poOHOro
HEProoOpa3OBaHUs Y IKUBOTHBIX

26. buonornyeckoe 3HaueHue nporecca rukonuza. CymMmMapHoe ypaBHEHUE

27. AspoOHble U aHA3POOHBIE MYTH MOTYYCHUS SHEPTUU

28. Craguu rmukonu3a. [locnenoBaTenbHOCT y9acTHs PEPMEHTOB B PEAKIHMX TITMKOIH3a

29. JIuMUTHpYIOIIKE TNIUKOIU3 YCIOBHS

30. I'muoxcunaTHbIi nuki; ero ¢pynkuuu. Otamaus ot L{TK.

31. Hukn TpukapOboHOBBIX KUCIOT. Ero ¢hyHKIIMM B KieTkax

32. ®yHKIMU rekco30MoHO(ochaTHOrO NIyHTa B KIETKAX

33. MaciuTta0bl paboThl 31€KTpOHTpaHCIOPTHOH 1enu U ATd-cuHTa3b1 MUTOXOHAPUI

34. OxucnurensHoe GocopmmmpoBanue. CyTb U CMBICI 3TOTO MpoIecca

35. OcoOeHHOCTH MNpOTEKaHUs TIJMKOJIM3a B KJIETKaX B HPUCYTCTBUM M OTCYTCTBHUHU
KHCIIOpo/ia

36. IIpuHuuMI 061Iero NPOMEXyTOYHOTO MPOYKTa

37. Crnoco6sr oopazoBanust AT® B kieTkax

38. DnekTpoHTpaHCIOpPTHAs LIeNTb MUTOXOHIPUIN CTpoeHUE U QYHKIIHUN

39. Knaccuduxanus pepMeHTOB

40. TlepeHOC 3JIETKPOHOB IO JIIXaTEIbHOM LIEMH U OKUCIUTEIbHOE POochOopHInpOBaHe

41. Unrubutopsl, OJOKHpYIOIIME TIEPEHOC JJIEKTPOHOB B  JIbIXaTENbHOM  LIEMH.
['mapaBiarueckas MO/IEb IbIXaTeIbHOM LIEeTH

42. Xemumocmorndeckas teopus [Inutepa Mutuena.

43. BoicBeunBaHUE »HHEPrMHM OKHMCIMTEIbHO-BOCCTAHOBUTENbHBIX pPEAKUUH B BHJE
OMOJIIOMUHECIIEHTHOTO U3Ty4YEeHHUSI

44. Ob6uue npencrasienus 06 AOK

45, AHTHOKCHIAHTHAS 3aIATa KJIETOK.

46. MUTOXOHAPUH U CTApEHHUE OPraHU3Ma

Kputepuu olleHUBaHHS: pe3yJbTaThl ONPEICISIOTCS OICHKAMH «3a4TCHO», «HE
3aqreHO». OIICHKa «3aYTEHO» BBICTABIIETCS, €CIIM JaHbl HMCYEPIBIBAIONIME OTBETHl Ha 00a
Bompoca B Omiere. OIieHKa «HE 3a4TEHO» BBICTABISICTCS, €CIIM CTYJICHT HE MOXKET JIaTh OTBET Ha
o0a Bompoca B busere.

4. OueHo4HbIe MaTepHaJIbl Jid) b MPOBEPKH OCTATOYHBIX 3HAHUH
(chopMHUPOBAHHOCTH KOMIIETEHIIHIA)

Tectrr aist npoBepku MOIIK-2.1. MOIIK-2.2.

1. B nukie TpukapOOHOBBIX KUCIIOT HE Y4acTBYET (PEpMEHT:
A) akoHHTa3a

b) Tpanckeromaza



B) cykuunaraeruaporenasa
I') pymapaza

1) manataeruaporesasa

Kmou: 1 —

2. B orcyrcTtBre okucnutensHoro ¢pochopunrposanus Beixoq AT B nukie Kpebdea cocrasiser
(auciio Monekyn Ha 1 000pOT HUKITA):
A)0 B) 1 B)2 )3 D12

Kimrou: 2 - b

3. Cxopoctb mukiia Kpedca perynupyercst auiocTepudecKuMu GepMEHTaMU - ITUTPATCUHTA30M U
U30IHUTPAIETUAPOTEHA3ON ?
A) la b) Her

Kirou: 3 - A

4. CyxkunHuii-KoA sBIsieTcsi MaKpO3pru4ecKuM coeAMHEHuEM ?
A) la b)Her

Kmrou 4 — A

Tectol nns nposepku UIIK-1.1
1. IMonoxuTenpHBIN Oananc mukiaa Kpedca cocrapisior 15 monexyn ATD?

A) la b) Her

Kmrou: 5-Bb

HNudopmanus o paspadoTunkax
XKapkoa Jlro6oBp IleTrpoBHa, KaHaumaT OuoOJOrMYecKUX Hayk, Kad. Dusmonoruu
YeJI0BEKa U )KUBOTHBIX.



