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l. ean u 3a0a4u AUCHUIIJINHBI

Heab: ¢dopMupoBaHHE COBPEMEHHBIX IPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
npeoOpa3oBaHusl PHEPIUU B KIIETKE, TIOHUMAHHUS POJHM KJIETOYHOTO JbIXaHHWsS KaK OCHOBHOTO
mporecca, 00€CIeYMBAIONICTO KJICTKY JHEprueil, aKTHBHBIM BOJOPOJIOM M IUIACTHYECKUM
MaTepHaoM, U TOJIy4YCHUE MPEICTABICHHH O TMPUHIMIIAX PErYIISIUA MEXaHU3MOB 3alacaHus u
paccerBaHMsI SHEPTHUU.

3agaun:

- TMOJIYYCHHE IICJIOCTHOW CHCTEMBI
MeTa00I13Ma KIIETKH,

- (opMHUpOBaHUE TPEJICTABICHUA O METAOOJHMYSCKUX IMYTSAX MPEBPAIICHUS JbIXaTCIIbHBIX
cyOcTpaToB B KIETKe, (YHKIIMOHHPOBAHWU SJICKTPOTPAHCIOPTHON IEMH MHUTOXOHJPHIA,
MEXaHH3MaX CONPSIKEHUS M Pa300IeHUS MPOIIECCOB OKUCIICHUS U (OCHOPHUITHPOBAHNS,

- TOJy4eHHe OOYyYaroIUMHUCS CHCTEMHBIX MPEACTABICHUI O CBSI3U JBIXaHHS C APYTHMHU
mporeccaMy 0OMEHa BEIIECTB M O BIMSHUH (DAKTOPOB CPEJIbl HA MPOLIECC JBIXaHHMS.

3HaHUK O AbIXaHWMM KaK LOCHTPAJIbHOM 3BCHC

1. MECTO JUCHOUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYuyeOnas gucuumuHa bl1.B.5 «buoxumus abIXaHUs»
dbopmupyeMoOil yyacTHUKaMH 00pa30BaTeIbHbBIX OTHOIICHH.

2.2. Jns u3ydeHus: JaHHOW y4eOHOM TUCHUIUIMHBI HEOOXOIUMBI 3HAHUSI, YMEHHS U HABBIKH,
dopMupyemble npeaiecTByomuMy qucuuiuiniaMu: «uronorus», «dusuonorus pacteHUi»,
«MonekynsipHas 6uonorus», «buopusnkay, «MoseKkyIspHbIE OCHOBBI JEHCTBUS (PepMEHTOBY,
«buoxumust pacrenmii», «buoxumus memOpan», «CTpykTypa, QYHKIMH W CHHTE3 OCIIKOBY,
«OcHOBHBIE ~MeTa0ONMYEeCKHE TYTH U UX peryasanus», «buosHepreTuka KIETKHY,
«MonexkynspHasi FeHeTUKa MUTOXOHAPUN».

2.3. Ilepedyenp mocienyrmux y4yeOHBIX AUCHUIUINH, JUIA KOTOPBIX HEOOXOAWMBI 3HAHUS,
YMEHUS U HaBBIKH, POpMUpYyEMbIe JaHHOW Y4eOHOM MUCHUIIIUHON: «MomnekymspHas OHoIorus
O0enkoB», «MONEKYIsSIpHbIE MEXaHU3Mbl aJanTanun», «MHUTOXOHIPUM U OKUCIUTEIHHBIN
crpeccy, «bnocunTes makpomonekyn», BKP.

OTHOCUTCA K YacCTHu,

I1l.  TPEBOBAHWUS K PE3YJIbTATAM OCBOEHUSA JUCHUITJIMHBI
IIpoiecc ocBOEHUS JTUCHMIUIMHBI HampaBieH Ha (OpMHUpPOBaHME KOMIIETEHIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxaroroBku 06.04.01
«buonorusy, npopuiie «bHoXUMuUs 1 MOJIEKYIIIpHAsE OMOJIOTHS»:
[IK-1: CnocobeH TBOpPYECKH UCIOJIB30BAaTh B HAYYHOM JEATEILHOCTH TEOPETHUYECKHE
3HAaHUS U COBPEMEHHBIE METOAOJIOIMYECKHE MOAXO0/bl OMOXUMHUH, MOJEKYISIPHONH OHOJIOTHH U
TCHETHKHU.

IlepedyeHb MuIaHMpPyeMbIX Pe3yJbTATOB 00Y4YeHHS M0 TUCUMUIIJIMHE, COOTHECEHHBIX €
UHAUKATOPAMH JOCTHKEHHUS KOMIIECTCHIIMI

Komnerenuus HNuaukaropsl Pe3yabTaThl 00yueHHs
KOMIIeTEHIUI

I1K-1 HIIK nx 1.1 3HaTh: OCHOBHBIE TEOPUM, KOHICMIUA U
Criocoben TBOpYECKU | 3HAET TEOpPETUYECKHE | IPUHIUIBI B O0JIACTH M3yYeHUS OMOXUMHH
UCTIOJIF30BaTh B HAy4YHOH | OCHOBBI W | IBIXaHUSI W B3aUMOCBSI3M  JIBIXQHUSA C
JeSITeIbHOCTH METO/0JIOTUYECKHE JIPYTUMH TpolieccaMl OOMEHa BEILECTB B
TEOPETHYECKHE 3HAHHUS M | TOAXOIBI OMOXMMUM, | KJIETKE, COBPEMEHHBIC IPEACTABICHUS 00
COBpPEMEHHBIE MOJICKYJISIPHOM OHOJIOTUU | OCHOBHBIX 3aKOHOMEPHOCTAX
METOJIOJIOTHYECKNE Y TCHETHKH npeoOpa3oBaHUsl SHEPTUH B KICTKE U
MOJIXO/IBI OMOXUMUH, npobsemMbl B 00JacTH M3y4YeHUsT OMOXUMUH
MOJICKYJISIPHOH OMOJIOTHH JIBIXaHMSL.




U I'CHCTHUKHU

VYMeTh: BBIABIATH B3aUMOCBSI3b  MEXKIY
METa0OMMYECKUMH TYTSAMH TPEBpALCHUS
NBIXAaTeNbHBIX ~ CyOCTpaToB B KIIETKeE,

(yHKIIMOHMPOBAHUEM AJIEKTPOH-
TPaAHCIIOPTHOM enu MUTOXOHJIPUH,
MEXaHU3MaMU COMPSHKEHUST U Pa300IICHUS
IPOLIECCOB OKUCIICHUS u
bochopunrpoBanws.

Brnagets:  TepmuHONIOTMEN MO TeMe
JUCHUTUTUHBI u CUCTEMHBIMU

IOPEJICTaBICHUSAMHU O CBSI3U JbIXaHHUS C
JIPYTUMH TIpolLieccaMi 0OMEHa BELIECTB U O
BIUSHUM (PAKTOPOB cCpeAbl Ha MpoLecc
JIBIXaHUS.

HIK 1k 1.2
Ymeer TBOPYECKHU
UCIIOJIb30BaTh
TEOPETUYCCKUE 3HAHUSA H
COBpPEMEHHBIE
METO/I0JIOTUYECKHE
MOJIXOJIBI TUIs
(bOopMyIUPOBKHU 3a7a4
HOBOTO UCCIIEJJOBaHHS B
obnactu OHMOXHMMUH,
MOJIEKYJISIPHOW  OnoNoTUn
Y TCHETUKU

3HaTh: CTPYKTYpY, CBOMCTBa M (YHKIIHU
OCHOBHBIX ()EPMEHTOB JbIXaHUS, POJb
JIIXaHUsT B OOCCIICYCHUU  DHEPrucH
CUHTCTHYECKUX, TPAHCHOPTHBIX W IPYTUX
JHEPro3aBUCUMBIX  IPOIECCOB  OOMeHa
BEIIICCTB B KJICTKE.

YMeTh: UCTOIB30BATh 3HAHUS O KIETOYHOM
IBIXaHUM  KaK  OCHOBHOM  TIpoIlecce,
oOecreuynBamIeM KIETKY JHeprued, a
TaK)Ke €r0 aJbTCPHATUBHBIX (YHKITHSAX, JJIS
OOBSICHEHUS  WU3MEHEHHH B  00JacTU
M3YYCHHSI OCHOBHBIX  3aKOHOMEpPHOCTEH
peoOpazoBaHus SHEPTUH B KIIETKE, a TAKKe
JUTSL TIOCTAHOBKH W PEIICHUS HOBBIX 3a7a4 B
chepe Oymyiei npodeccuoHanbHOM
JESATSIIEHOCTH.

Bnagers:  TBOpuecKMM  TMOAXOJIOM  H
CUCTEMHBIM  MBIIIUICHUEM K  aHAJIU3y
NoJy4eHHOW wuH(opMamuun B obiacTu
M3YYCHHUS] OMOXMMHHU JIbIXaHUS; HaBBIKAMU
CaMOCTOSITENTEHOU paboTsI C
JIOTIONTHUTEIBHOW  JIUTEPaTypoil, B TOM
quCIIe c MIePUOINYECKOMN HAay4YHOU
JUTEPATypOl U AIEKTPOHHBIMU CPEICTBAMU
nHdopmanuy.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0bem AUCHHUIIIMHBI COCTABJIACT 3 3aYeTHBIX CAUMHHUIIBI, 108 4yacCcoB, B TOM 4ucCJjie 0,4 3a4Y€THDBIX ¢/IMHUIIbI, 5 yacoB Ha ’3K3aMeH.

N3 aux PEAINIYETCA C UCIIOJIB30BAHUEM SJICKTPOHHOI'O O6y‘leHI/IH 1 JUCTaHIIMOHHBIX O6p330BaTeJ'II)HBIX TEXHOJIOT Ui @ qaCoB.

®opMa NPOMEKYTOUYHOM ATTECTANUM . SK3aMEH.

4.1 Coaep:kanue JMCUHUILJIMHBbI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHMeM BH/0B Y4eOHBIX 3aHATHIl M OTBEeJIEHHOI0 HAa HUX
KOJIMYeCTBA aKA/IeMHYECKHUX YaCOB

Ne Paznen nucoumiinHbl/ TEMA g Buner yueGHOI paboThl, dopMma TeKylIero
n/H $ | BKIIOYAs CAMOCTOSTE/IBHYIO paboTy 00yJarommxcsi , | KOHTPOJIA
= E MIPAKTUYECKYIO MOATOTOBKY U TPYJAOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) ®opma
o g NPOMEKYTOYHOM
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1 2 3 4 5 6 7 8 9 10
1 Bxomnoe
Tewma 1. Beenenue. Jpixanue - neHTpaIbHOE TECTHpOBAHHC
2 6 1 1 - 4 Kostoksuym
3BEHO MeTab0IM3Ma KIETKH
Hoxmnan
KCP
2 KosnokBuym
Tema 2. @epMEeHTHBIE CUCTEMBI JbIXaHUS U UX .
b 2 6 1 1 - 4 YcrHbli onpoc
KJaccuUKaIns KCP
3 TectupoBanue
Tema 3. CyOcTpaTrsl ABIXaHUS U IYTH UX
OKI/ICJICHI/IZ A . 2| 14 2 2 - 8 Kosutoksuym
KCP




TectupoBanue

Tema 4. MUTOXOHJIpUU U JIbIXATEIbHAS Komutoksiym
BHGKTPOHTpaHCHOSTI‘)HaSI mza[m, 135 0.5 Pegepar
Hoknang
KCP
TectupoBanue
Tema 5. Conpsixerne HochopuIrpoBaHUS C Komoxuym
+ 12,5 0,5 Pedepar
nepeHocoM 31eKkTpoHoB. H -AT®d-cunTaza Toknan
KCP
Konnoksuym
Tema 6. MexaHU3MBbl peryJIalUUd CUCTEMBI 6 i Pedepar
OKHCIIUTEIBHOT0 (POoCchOpHIINpOBAHUS Jokiaz
KCP
Tema 7. [lyTu «cBOOOIHOTO OKUCICHHSI: Konnoksuym
HECOIPSKEHHOE C 3allaCaHMEM SHEPTUU U 7 i Pedepar
paszo01ieHHoe abixanue. Poib ki1eTouHoro Jokian
JIBIXaHUsl B 00pa30BaHUU TETIONPOAYKIIUT KCP
ITuceMeHnHBIN onpoc
Tema 8. CBsi3b AbIXaHUS C IPYTUMH 9 i Komnmoxksuym
nporeccaMy 0OMeHa BeIeCTB Jokinaz
KCP
[TruceMeHHBIH onpoc
Tema 9. 3aBUCUMOCTD JBIXaHUS OT BHELIHUX U 7 i Komnoksuym
BHYTPEHHUX (PaKTOPOB Joxnan

KCP




4.2 IlnaH BHeayIUTOPHOIi CAMOCTOSITEIbHOI PadoThl 00Y4aIOUIMXCSl 110 AUCHHIIHHE

CamocTosiTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOIlI/I‘lCCKOC

Ouenounoe o0ecrieyeHue
Cemectp| HaszBanue pasnena, TeMbl . Cpokn | TpymoeMKoCT .
Bun camocrosiTensHON paboThI CPEnCTBO CaMOCTOSITEIbHOM
BBINIOJIHEHUS (dac.)
paboThI
IlonroroBka K MPakTHUYECKOMY 3aHITHIO C HCIIOJb30BaHUEM Va)l (2);
Tema 1. Benenue. KOHCIIEKTa JIEKLIWH, PEKOMEHIYEMOW W JIONOJHHUTEIbHOU Va)2 (1)
5 JIpIXaHue - UEHTPAIBHOE |IUTEpaTyphI. 1-2 4 KonnoxBuym
3BEHO MeTaldosn3Ma CaMoCTOATEIbHOE U3yUEHUE TEOPETHMUYECKOT0 MaTepHala Io Joxunaz
KJIIETKU Bompocy: «OCHOBHbIE U  aJbTepHATUBHBIC  (YHKIUH
Jeixanus». [1oAroToBka Jokiana no JaHHOU TEMeE.
IToaroToBka K NMPakTUYECKOMY 3aHSITHIO C HUCIOJIb30BAHUEM Komnoxeuym |V a) 1 (1, 2)
Tema 2. depMeHTHbBIE KOHCIIEKTA JIEKIIMY U PEKOMEHAYEMOM JINTEPaTypHI. Yernetii onpoc |V a) 2 (3)
2  |cucCTeMbl AbIXaHUs U UX |CaMocCTOsTEeNbHOE M3yUYeHHE TEOPETHYECKOTo MaTepuala o 2-3 4
KIaccu(uKaIus BorpocaM: «Pojb BUTAMHHOB B OpPraHU3alMU JbIXAaTEIBHBIX
(hepMEHTOBY.
IToaroToBka K NMpPakTUYECKOMY 3aHSITHIO C HUCIOJIb30BAHUEM TectupoBanue |V a) 1 (2, 3)
KOHCIIEKTA JIEKLIMY U PEKOMEHAYEMOM JINTEPATYPHL. Konnoksuym |V/ a) 2 (21 3)
Tema 3. CyOcTpars CaMOCTOSATENILHOE M3ydEHUE TEOPETHUECKOTO MaTepuaa Io
2  |OBIXaHUS U MyTH UX Bompocy «Makpospruueckue COEIUHEHHs: OIpe/eeHHUE, 3-4 8
OKHUCJICHUS PUMEPHI, THUIIBI BBICOKOIHEPT€THUECKUX cBsizeit
(bocommarbupnas, THOdGUpHAs, PochoamuaHAas), TPUIUHEI
WX HECTAOMIBHOCTH M SHEPTHsI THAPOIIN3aN.
IToaroToBka K NMPakTUYECKOMY 3aHSITHIO C HUCIIOJIb30BAHUEM TectupoBanne |V a) 1 (2, 3)
Tema 4. Mutoxonpuy 1 |KOHCIEKTa JIEKLIUH U PEKOMEH/LyeMOIi JIHTEPaTypEL. Komnoksuym |V a) 2 (1)
CamocToATEeNIbHOE N3yYeHHE TEOPETUYECKOro Marepuala o Pedepat
JbIXaTenbHas . o
2 BOIpoCy: «JlpIXaTesbHbIC e MHUTOXOHIPUH MPOCTEHIINX, 4-5 8 Hoxnan
DJIEKTPOHTPAHCIIOPTHAS . . .
pacTeHuid 1 rpuOOB: CPaBHUTEIbHBII aHATTU3.
OCIb

Hamnmcanne pe(bepaTa 1 MIMOAroTOBKa JOKJIaJga IIO Z[aHHOﬁ
TEME.




CamocTosiTenpHas paboTa 00yJaromuxcs

y‘-Ie6HO-MCTOI[I/I‘l€CKOC

OnenouHoe o0ecrieyeHue
Cemectp| HaszBanue pasnena, TeMbl N Cpoku  |TpymoeMKocTh o
Bun camocTosiTensHON paboThI CPENCTBO CaMOCTOSITETIbHON
BBITIOJTHEHUS (dac.)
paboThI
IlonroroBka K MPakTHYECKOMY 3aHSTHIO C HCIOJIb30BAaHUEM TectupoBanue |V a) 1 (1-3)
KOHCIIEKTA JIEKIIUU U PEKOMEHIYEMOW JTUTEPaTypBHI. Komnoksuym |V a) 2 (1)
Tema 5. Conpsikerue CaMmocTOATEeNIbHOE N3yYCHHE TEOPETHYECKOT0 Marepuana Io Pedepat
Bonpocy «Hemurtoxonapuansasle AT®-cuHTETa3bl KIETOK Hoxnan
dochopmmpoBanus ¢ . .
2 pactenuii. H"-AT®-a3pl mma3MaieMMbl ¥ TOHOILIACTA. 5-6 8
TNIEPEHOCOM BJIEKTPOHOB. |~
H-ATD TPYKTypa, JIOKaqu3alMs B KIETKe, (U3UOIOTHIECKOe
cuHTa3a 3HaYEHUEY.
Hanmcanue pedepara, moaroToBka IOKJIaAa ¥ Mpe3eHTAIUH
o TeMe pedepara.
[ToAroToBKa K MPaKTHYSCKOMY 3aHSATHIO C HMCIOJIb30BAHHUEM Va)l (1, 2)
Tema 6. MeXaHU3MEI KOHCIIEKTA JIEKIIMY U PEKOMEHAYEMOM JINTEPaTypHI. Va)2(l)
CaMOCTOSTENBHOE U3yUYEHUE TEOPETHUECKOT0 MaTepHaa Io KomnokBuym
pEryJIsiILiuUA CUCTEMBI
2 Bompocy:  «Perymsamusa  HOTOKa  BOCCTAaHOBUTEIBHBIX 6-7 4 Pedepar
OKHUCJIUTEIIBHOTO
SKBUBAJEHTOB MEXJY IMTO30JIEM W MHUTOXOHAPHUSIMU. JToknan
(bocdoprmiposarus Hanmcanue pedepara, moaroToBka MOKJIana W MPE3CHTAMN
o TeMe pedepara.
Tema 7. [lytu IloaroroBka K MPaKTHYECKOMY 3aHATHIO C HCIOIb30BaHUEM Va)l (2,3)
«CBOOOIHOTO KOHCIIEKTA JIEKIIMY U PEKOMEHAYEMOM JINTEPATYpHI. Va) 2 (1-3)
OKHCIICHUSIY: CaMocTOsATENbHOE U3yUEeHHE TEOPETHUYECKOro MaTepHaa Io
HECOIPSUKEHHOE C BOMpocaM: «YdacTHe pa3o0Iaroninx OeIKoB U AI[<I>/ATfD— Komtoksuym
2 3aracaHneM SHEPruH u AHTHUIIOPTEpa B TEIUIONPOAYKIIUHN Y KUBOTHBIX U PAaCTEHHUI», 7.8 4 Pedepar
«YyacTe aJbTepHATUBHOW OKCHA3bl B TEIUIOMPOIYKIHH Y
pa300IeHHOE JbIXaHHE. Jlokmazn

Posp kineToyHoro
JBIXaHUS B 00pa30BaHUU
TEIUIONPOAYKIIUNA

pacTeHui».
Hanucanme pedepara mo BbIOpaHHOM Teme, HOATOTOBKa
JIOKJIajia ¥ PEe3eHTalny 110 TeMe pedepara.




CamocTosiTenpHas paboTa 00yJaromuxcs

y‘-Ie6HO-MeTOI[I/I‘l€CKOC

OuenouHoe o0ecrieyeHue
Cemectp| Haspanue pa3zena, TeMbl . Cpoku  |TpymoeMKocTh o
Bun camocTosiTensHON paboThI CPEnCTBO CaMOCTOSITEIbHOM
BBIIIOJIHEHUS (uac.)
paboThI

[ToarotoBka K MpakTHYECKOMY 3aHATHIO C HCIOIB30BaHHUEM Va)l(1)
KOHCIIEKTA JIEKLIMY U PEKOMEHAYEMOM JINTEPATypPHL. Va)2(2,3)
[lonroroBka cxeMmbl peakuuil KIETOYHOTO IbIXaHWUS U €ro TTychMeHHbIH

Tema 8. CBA3b NbIXaHKS C [B3aMMOCBSA3M C JPYTMMH HPOLECCAMH OOMEHA BEIECTB B OLPOC

2 |gpyrum# mporeccamu KJIETKE. 8-9 6 K P

oOMeHa BEIIeCTB CamocTOATEeNIbHOE N3YyYCHHE TEOPETUYECKOro Marepuala Io OJLTOKBHYM
Bompocy «/lprxanue u GOTOCHHTERY. Hoxnazn
Hanmmcanue pedepata ¥ MOATOTOBKA AOKJIaga MO JIAHHOM
TeMe.
[ToaroToBka K MPAaKTHYSCKOMY 3aHATHIO C HCIIOIB30BaHHEM Va)l (1)
KOHCIEKTA JIEKIUU U PEKOMEHIYEMOM JIUTEPATYPHI. Va)2 (2, 3)
CaMmocTOATEeNIbHOE W3YyYCHHE TEOPETUYECKOro Marepuala Mo IMHCcEMEHHBIIH

Tema 9. 3aBucumocTtn Borpocam:  «['a30BEIl  cocTaB  aTMOC(Ephl U JBIXaHHE

2  |OpIXaHHS OT BHEIIHUX M |pacTeHuii», «MuHepanbHOe TIUTAHKUE U JbIXaHHe pacTenuii»,|  9-10 4 K Onpoc
BHYTPEHHUX (DakTOpOB «Bomubll AeGUIMT U JBIXaHUE pacTeHU», «YD-u3nyueHue OJE[ISII:;:;M

U JbIXaHUE PACTCHUI».
Hamnucanue pedeparta u moAroToBka J0KjIaa N0 BEIOpaHHON
TeMe.

OO6mmit 00beM caMoCTOATENBHOM paboThl o quctumIuHe (yac) — 50

N3 Hux o0beM CcaMOCTOSTENBHOW pabOTHl € MCHOJb30BAHHEM JJIEKTPOHHOrO OO0y4YeHHMSl U

JAUCTAHIIMOHHBIX 00pa3oBaTeIbHbIX TexHooruii 30 (yac)




4.3 Copep:xanue y4ueGHOro MmaTepuasia

Tema 1. [Ipenmer, uesb u 3agaun Kypca «buoxumus Abixanusi». J[bIxaHue - HeHTPaJbHOe
3B€HO MeTa00/IM3Ma KJIeTKH

OcHOBHOM IpeIMeT U3Y4YEeHMs JUCLUIUIMHBL, UENIN U 3a1a4u Kypca. Mcropus pa3BUTHS yYCHHUS
o nbixanuu. OOmee ypaBHeHue npixaHus. CyOcTpaThl ABIXaHUS, IBIXaTeNbHBIN KO3 UIIUEHT.
JlpIxaHue pocTa U AbIXaHue noaaepkanus. [lapameTpsl, XapakTepu3yrone IbIXaHue, 1 METOAbI UX
ornpenenenus. OCHOBHbIE (DYHKIIMHM JBIXaHUS: SJHEPreTHUeCKasi, TpPopUIecKas, TEPMOPETYIATOpHASI.

Tema 2. @epMeHTHbIE CHCTEMbI IBIXaHUA U UX KJaccuPuKanus

TUIIBI  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX — peakuui. llonsatue goHOp MW akuenrop.
XapakTepucTHKa OTAEIbHBIX IPYII JbIXaTeldbHbIX (hepmeHToB. [Tupuaun3aBucumsele (aHaIpOOHBIE)
JETUPOreHasbl, CTpPOEHUE, CyOCTpaThl, MEXaHU3M JAECUCTBHUS, NpeAcTaBUTENN. DilaBUH3aBUCUMbIE
(a9poOHbIe) JeruaporeHasbl, XUMHUYECKas CTPYKTypa, MEXaHM3M JEeWCTBUS, IPEICTABUTEIH.
Oxcuiasbl 1 OKCUreHasbl. Poib BUTAMHUHOB B OpraHU3alMU AbIXaTEIbHBIX (PEPMEHTOB.

Tema 3. CyOcTpaThl AbIXaHUS M IIYTH UX OKUCJIEHUS

CyOctpaTsl AbixaHus. [JIMKOIU3: HMCTOPUYECKUE AaCMEKThl, IOCIEA0BATEIbHOCTh PEAKIIMM,
¢dochopunupoBanue Ha ypoBHE cyOcCTpaTa. ODHEpPreTMYeCKM BbBIXOJA TINIMKOJIM3a. Perymsmus
rIMKONM3a. AHa’poOHOE TpeBpalleHue nupyBaTa - OpokeHue. Buasl Opoxenus. DyHKuun
raukonu3a B kieTke. [lupyBataermzpporeHassblii komiuviekc ¢epmentoB. KodepmeHnTtsl u
Ko(akTopsl KOMIUIEKCA. Perymsmuss mnupyBaTAeTHAPOTeHa3HOTO Komiuiekca. Lluknm 1mu- o
TpukapOoHOBBIX kHcHoT (1uki Kpebca) u ero nokanuszauus B kierke. OCHOBHbIE METaOOJIUTHI U
(dbepMeHTaTUBHBIE peakuuu LuKiIa. Perymsamus paboTel nukina. AnaGonmuueckue (QyHKIUU
LUTPATHOTO IIMKJIA, AHAIUIEPOTHMYECKUE peakUuuu. ODHeprerudeckas 3(PQPEeKTUBHOCTb IpoLecca.
['MMOKCHCOMBI M TJIMOKCHJIATHBIN LUK Y pacTeHuid. OCHOBHBIE METa0OIUTHI U (DEPMEHTHI IIHKIIA.
Perynauuss rmimokcuiaTHOro I1ukia. Posb  MIMOKCMIIATHOIO NyTH B OOMEHE BEIIECTB.
[lenrozodochaTHbi MyTh OKUCIEHUS TIIOKO3bI M €ro  ()M3MOJOTHYECKOE 3HAueHHeE.
OHepreTu4ecKuil BBIXO, PEryJIsILys.

Tema 4. MUTOXOHIPHHU U AbIXaTeJbHAs JJ1eKTPOHTPAHCIOPTHASA LelNb

VYIbTpacTpykTypa MUTOXOHApPUI. OCOOEHHOCTH cOCTaBa U CBOMCTB HapyKHOW UM BHYTpEHHEH
MUTOXOHJIpHAJIbHBIX MeMOpaH. OiekrpoHTpaHcnopTHas uenb (DTLl) npixanus - nyth mepeHoca
3JIEKTPOHOB OT cyOcTpata Ha O2. XapakTepUCTUKa NEPEHOCUYUKOB 3JIEKTPOHOB U NEPEHOCUUKOB
BOZOpOJa. XUHOHBI, UX XMMHUECKOE CTPOCHHUE U CBOMCTBA, yOuxuHOH. JKenezocepHble Oenku, X
XUMHUYECKOE CTPOEHUE M CBOMCTBA. LIUTOXpOMBI, MCTOPUSI OTKPBITHS, XUMHYECKOE CTPOCHUE U
ceoiictBa. OcHoBHble kKomriuiekchl OTIL[. Kommuexke [ (HAJIH-yOuxuHOH-OKCHAOpEAyKTa3a),
CTPYKTYpa, CyObeAMHUYHBIN cocTaB, HHIHOUTOPHI, pyHkuu. Kommueke 11 (cyknuHar-yOuxuHOH-
OKCUJIOPEIyKTa3a), CTPYKTypa, CYObEAMHUYHBIA cOcTaB, MHTUOUTOPHI, QyHKIinu. Komreke III
(YyOMXHMHOJ-IIUTOXPOM C-pellyKTas3a), CTpyKTypa, HHruOuTopbl, pyHkimu. Kommiekce IV (uutoxpom
C-OKCcHa3a), CTpyKTypa, UHTHOUTOPHI, PyHKIMU. OcoberHHoctu ctpoeHust DTl pacturenbHbIX
MUTOXOHJIpHH, aJbTEpHATHBHAs LUAHUAPE3UCTEHTHAsI OKCHAAa3a W albTEPHATHUBHBIE POTCHOH-
HeuyBcTBUTENbHBIE HAJI(D)H-neruaporenassl. [IpoctpancrBennas opranumzauuss OTL[ B
MemOpane mutoxoHaApuid. Cynepkomiuiekcsl DTL] MUTOXOHAPHIA, METOBI UX UICHTU(UKALIH.

Tema 5. Conpsizxenne ¢pochopuanpoBanus ¢ nepeHocom 31eKTpoHoB. H -AT®-cunrasa

BHyTpeHnHss MemMOpaHa MUTOXOHJApPHH — BaKHEHWIIMI mpeoOpa3oBarens sHepruu. Mcropus
Boripoca. Ilepenoc snextpoHoB u npoToHoB mo DTIL[ mutoxonapuit (I, III u IV xommiekcer).
Hctounuku »nexkTpoHoB Uit ¢pyHkuuoHupoBanus DTL muroxonnpuii. ConpsbkeHre TpaHcIopra
AJIEKTPOHOB U MPOTOHOB. bBHOIOrMYECKUil CMBICT MHOTO3TAlHOTO MEPEeHOca AJIEKTPOHOB IO
apixarenbHoi nenu. OxucnurensHoe ¢ochopunupoBanue. [lynkrsl dochopunuposanus B DTL]
MHTOXOHJIpUI. XE€MHUOCMOTHYECKAs] TEOPHUS CONpPsKEHNs MHTUelia U €€ OCHOBHBIE MOJIOKECHMS.
IIpencraBineHuss O MeXaHM3Max TpPAHCIOPTAa IPOTOHOB B JbIXaTeNbHOW Ienu. ['eHepauus
MIPOTOHHOT'O MOTEHIIMAJIA [0 MEXAaHU3MY OKHUCIUTENbHO-BOCCTAHOBUTENIBHOM NETIIM U 10 BapUaHTy
IpoTOHHOTrO Hacoca. IIpotoHnpoBogsammii Q-uuki. Bo3moxHble MexaHu3mbl reHepauuu ApH+
xkomiuiekcamu [ u IV. H'-AT®-cunrasza, cy0ObeIUHUYHOE CTPOEHHE, PACIIOIOKEHNE B MEMOpPaHE.
Mexanusm cunreza AT®, koHpOpMaLIMOHHbBIE COCTOSHUS KaTaTUTHYECKUX ydacTkoB. [IpoBeneHue



npoToHoB uepe3 ¢aktop Fo. 'maponus AT® uzonupoBanabM ¢aktopoM Fi. Tpancnopr AT® u
AJI® depe3 MUTOXOHApPHWAIBHBIE MEMOpaHbl, TpaHCIOKa3a aJEeHWHOBBIX HYKICOTHIOB.
Nurnburopsr H-AT®-cunTassl. JHepreTHyeckue BamioThl KiaeTkH. CONpsiKeHHEe M pa3oOlieHue
IIPOLIECCOB OKUCIIEHUS U (HPOCHOPUIUPOBAHHUS.

Tema 6. MexaHU3MBbI pery/isiiii CHCTEeMbI OKHCJIUTEIHHOT0 (ochopuInpoOBaHUs

JlpIxaTenpHbI KOHTPOJB: OOIee noHaTue, 3HadyeHue cooTHomneHus AJ[O/ATD, mexanuzm
ocymectBineHus. Dddekr Ilactepa. Coornomenne HAJIH/HAJI+, ero BiusHHE Ha CKOPOCTh
OpIXaHust. AknenTopHbli KoHTposib AbixaHus (P:0). KosddunueHnt axuentopHOro KOHTPOJISA
(k03¢ PUIMEHT IBIXaTEeIBHOTO KOHTPOJIS). XapaKTepUCTUKA SHEPreTHUECKOTO COCTOSHUS KIIETOK,
cootHomeHue [ATD)/[AAD]*[P]. Ilonarue o MeTabOJUYECKHX COCTOSHHIX MHUTOXOHIPHMA
(cocTosiHME | MM 3HJIOTEHHOE JBIXAaHUE; COCTOSIHME 2 Wiu 4-€ cyOCTpaTHOE; COCTOSIHME 3 WU
aKTHBHOE (hocHOpUIIMpYIOIIee COCTOSHUE; cocTossHUE 4 win HedochopuiIupyolee COCTOSHUE,;
cocrosiue 5). [lapamerpsl  AbIXaTeIbHOM  AKTUBHOCTHM  MUTOXOHAPHUM,  OIpeessieMble
nojsporpaguueckuM  MeTofoM  (CKopocThb  (hOCHOpUIMPYIOIIEro  JbIXaHUs,  CKOPOCTb
HepochHOpMITHPYIOLIETO AbIXaHus, KO3 (UIIMEHT AbIXaTeIbHOTO KOHTPOJIs, oTHomeHne AJlD:0).

Tema 7. IlyTH «CBOOOJHOr0 OKHCJIEHHSD>: HECONPSIKEHHOE C 3alacaHueM JHepPruv M
pa3o0iuieHHoe AbIXaHue. Posib KJIeTOYHOro 1bIXaHusl B 00pa30BaHMHU TENJIONPOAYKIIUH

[Tonsatne «cBoOOAHOE OKHUCIeHHE». Paznuuus B MeXaHuU3Max JbIXaHUs, COIPSDKEHHOI'O C
bochopunrpoBannem, HECOMPSHKEHHOTO C 3alacaHieM YHEPTUU U pa3o0meHHoro. TepMOreHnH U
nonoOHbple eMmy Oenku, pa3oOlaroiue Mpouecchl OKuciaeHus u  (ochopunupoBaHus B
MUTOXOHJIPUSIX JKMBOTHBIX M pacTeHuid. CTpoeHue, MexaHu3M [JeHCTBHUS, peryJsauus,
¢uznonornueckoe 3HaueHue. LIIlyHTbI HECONPSKEHHOTO IbIXaHHs B JbIXAaTEIbHOW LEMH PACTCHUM.
AnpTepHaTUBHAs IIUAHUJIPE3UCTEHTHAsI OKCUa3a - IIYHTUPOBAHUE BTOPOIO M TPETHETO MYHKTOB
COIPsDKEHMsI B JbIXaTenpHOW Henu. CTpyKTypa, MEXaHM3M peryisiiuuu, (GU3MOJOTHYecKas poJib.
AnbpTepHaTuBHbIE poTeHOH-HeuyBcTBUTENbHbIE HAJI(®)H-pnermaporenassl - mIyHTHpOBaHHE
IIEPBOrO0  IIyHKTa  CONpPSDKEHMsT B JIbIXaTeJbHOW  Lenu. BHemHMe M BHYTPEHHHE
poreHoHHeuyBcTBUTENbHbIE HAJI(P)H nerugporenasel: CTpyKTypa, MEXaHU3M PEryIsILMM,
(usronornyeckass poib. MexaHu3Mbl 00pa3oBaHus TeIUla B XKUBOW KieTke, ApH" Kak MCTOYHHK
SHEPTUU Uil OOpa30BaHUsS TEIUIOTHL. [epMOPErysisaTOpHas aKTHBAIMS CBOOOIHOTO IBIXaHUS Yy
KHUBOTHBIX. TepMoperyasTopHoe pazoOlieHue Abixanus U GochopuiinpoBanust B Oypol xKUpPOBOH
TKaHH, pOJb TEPMOTeHUHa. TepMOperyasiTopHOe pa3ollieHue AbIXxaHus U (pocPopHiIMpoBaHUs B
CKeJIETHBIX MbIIIIax, poib AJIO/ATd-antunoprepa. TepmoperyasiTopHoe pazoOIieHue IbIXaHus 1
dbochopunupoBanusi B TedeHU. TepMoperyisTopHas akTUBalus CBOOOJAHOIO OKHUCIEHUS Yy
pacrenuil. Tepmorene3 y mpencraButenell cemelcTB Apouansle U JIOTOcOBBIE, pOJIb
aIbTEpHATUBHON OKCUAA3bl U Pa300IIAI0IMIKX OEIKOB.

Tema 8. CBsi3b AbIXaHMA € IPYTUMH IpoLieccaMu o0MeHa BellecTB

ObecnieueHune KiIeTku sHeprueil u merabonuramu. [IpoMexyTouHble TPOAYKTHI ABIXaHUS Kak
cyOcTpathl Juis 00pa3oBaHUs pa3IMYHbIX opraHudeckux coeauHenuil. Marepmenuarsr [1DIT kak
YYaCTHUKM CHHTETHYECKUX peakuui. Ponb apixanus B perymsuuu pH y pacrenmii, QyHKuus
aJIbTepHATUBHBIX IyTel. Perymsauus pH ¢ momMompo anbTepHaTUBHOTO HUAHUPE3UCTEHTHOTO IIYTH,
«aJbTEPHATUBHOTO  IMYTH  IJIMKOJU3a»,  «AJbTEPHATUBHOIO MyTH  OpoxeHus».  CBs3b
aJIbTEPHATUBHOI'O IYTH JBIXaHUS C MaTUK-3H3UMOM [yt pH-perymsanuu. Jlpixanue u GoToCHHTES.
VYyactue anbTepHATUBHON OKCHIa3bl, aJlbTEPHATUBHBIX POTEHOH-HeuyBCTBUTENbHBIX HAJ(D)H-
JETUIPOTeHa3 U Pa3001IaoIuX OeKOB B ONTUMU3ALUU (OTOCHHTE3A.

Tema 9. 3aBHCUMOCTH IbIXaHUSI OT BHEIIHUX U BHYTPeHHUX (GaKTOPOB

BnusiHue Ha npixaHue BHEIIHUX (aKTOPOB cpeibl. BausHue temnepatypsl. Bausuue razoBoro
cocTaBa Cpelbl: HEJOCTAaTOK KUCIOpoja (TMIIOKCHUS M aHOKCHsI), MoBbIIeHHOEe coaepxkanue COq.
BnusHue BnaxHocTH. BnusiHMe ycioBuii MUHEpaJbHOTO NUTaHMs. BnusHue 3aconeHus. BiausHue
cBeTa. BnusHue BHYTpeHHHX (aKTOPOB Ha JbIXaHHWE. 3aBUCHMOCTb JbIXaHHS OT BO3pacTa.
Knumakrepuueckuii moabeM JbIXaHHsA. 3aBHCUMOCTh JIBIXaHUS OT OCOOCHHOCTEH OpraHoB, HX
¢dusnonoruueckoro coctosiHus. OcoOEHHOCTH [JbIXaHUSl JIMCThEB, KOpHEH, KIyOHeH u
KOPHEIUIO/I0B, LIBETKOB, CEMSH, IO/I0B.



4.3.1 TlepeyeHb CEMUHAPCKUX, MPAKTHYECKHUX 3aHSITHI 1 J1a0OpaTOPHBIX padoT

Ne Ne HaumeHoBanue TpyroeMKoOCTb Ouenounbie | PopMupyembie
n/H | pa3aeia CeMHMHAPOB, (uac.) cpeacrsa KOMIIETeHIIUHN
U TeMbI NPAaKTHYECKUX U Bceero N3 anx (MHIMKATOPBbI)
J1a00paTopHBIX padoT | yacos NpaKTHYecKast *
NMOAr0TOBKA
1 2 3 4 5 6 7
1 | Temal OcHOBHBIE U 1 KomnoxkBuym IK-1
albTEPHATHBHbIE Joxmazn HJIK 1.1
(bYHKIUH JbIXaHUS WK k1.2
2 | Tema2 DepMEHTHBIE CUCTEMBI 1 Konnoksuym NK-1
JIBIXaHUS U POJIb VCTHEII onpoc MK 1k 1.1
BUTaMHHOB B UX HJIK 1k 1.2
OpraHuzalyu
3 | Tema3 Cragnu KI€TOYHOTO 2 TectupoBanme MK-1
JBIXAHUSL: TJIUKOJIN3 1 Kostokeuym K e 1.1
uka KpeOca. Peryssimst K k1.2
NAPYBaTAECTUAPOTr€HA3HO-
IO M 0-KeTOTITyTapaT-
JETUAPOTCHA3HOTO
KOMIIJIEKCOB
4 | Tema 4 OTL muTtoxXoHApHUH Yy 2 TectupoBanne K-1
Pa3HBIX OPraHU3MOB. KonnokBuym MK 1k 1.1
Komrekcs! u Pegepar HIK ik 1.2
CYNEPKOMILIEKCHI Joknan
5 | Tema 5 ConpspkeHue TpaHCIIopTa 2 TectupoBanne NK-1
3JIEKTPOHOB U MEPEHOCA Konnoksuym MK 1k 1.1
npotonos. H*-AT®- Pedepar HIK ik 1.2
CHHTa3a Hoxman
6 | Tema 6 AHanmu3 MeTaboInYecKuX 1 KomnoxkBuym IK-1
COCTOSIHHIT MUTOXOHIPUH Pedepar MK pc 1.1
C IIOMOIIBIO Joxman HJIK nxc 1.2
noJIAporpauIeckoro
aHanu3a. OKUCIUTENHHO-
BOCCTaHOBHUTEIIbHBIE
COCTOSIHUSI IEPEHOCYHKOB
7 | Tema7 PaszHooOpasue myreit 1 KomnoxkBuym IK-1
CBOOOJIHOTO OKUCIIEHUS Y Pedepar WK ik 1.1
>KUBOTHBIX U PACTCHUI Hoxnan HJIK nkc 1.2
8 | Tema 8 Jpixanue u GoToCHHTE3 2 [TuceMeHHBII IK-1
OTpoc AJIK e
KonnokBuym HIK .2
Pedepar
Jloxman
9 | Tema9 Biusinue ycnosuii 2 [MnceMeHHbBII IK-1
BHEIIIHEHN CpeJibl Ha orpoc HIK 1.1
I/IHTCHCI/I}?HOCTB IbIXaHUA KOJIJIOKBI/IyM HJIK k12
pacTeHHUU U aKTI/IBHOCTE Pe(l)epaT
IbTEPHATHBHBIX ITyTeH Jlokan
JIBIXaHHS




4.3.2

Ilepeyenr TeM (BOMpPOCOB),

BBIHOCHUMBIX

CTYJIeHTAMM B paMKax caMocTosiTeJbHO padoTsl (CPC)

Ha CaMOCTOATECJIbHOC H3YYCHHEC

Ne i/

Tema

3apanne

Dopmupyemas
KOMIIeTeHIIUsI

NIK

1.

Tema 1. Beenenue.
[pixanue -
[IEHTPAIBHOE 3BEHO
MeTa00I13Ma KIIETKH

N3yuuts TEOpETHUECKUI
MaTepHai 1o BOIpoCy:
«ATnbTEpHAaTUBHBIC
(YHKLIMH KIETOYHOTO
OeIxaHus». [1oAroToBUTHCS
K JIOKJIaAy IO TAHHOH TeMe.

[K-1

HIK ik 1.1
MK k1.2

Tema 2. @epMeHTHBIE
CUCTEMBI JIBIXaHUS U UX
Kiaccuukanms

N3yuuts TEOpETHUECKUI
MaTepual 1o BoIpocy
«PoJib BUTAMUHOB B
OpraHH3aLNN
JIBIXaTEeIbHBIX
(hepMEeHTOBY.

[K-1

HIK 1.1
HJIK k1.2

Tema 3. CyOcTpartsl
JIBIXaHUSI U ITYTH UX
OKUCJICHUA

N3yuuth TEOpETHUECKUI
MaTepHal 1Mo BOIpocy
«Makpospruueckue
COCIMHEHUSL: OTIpeeIICHHE,
MIPUMEPBI, THITBI
BBICOKOHEPreTHIECKUX
cBsizeit (pochomamrpupHas,
THod(hUpHas,
¢bochoamuaHas), IPUIUHBI
WX HECTAaOMIBHOCTHU U
SHEPTHUs TUAPOIIH3AY.

[IK-1

HIK k1.1
HJIK k1.2

Tema 4. MUTOXOHIPUHU
M JbIXaTelIbHas
3JIEKTPOHTPAHCIIOPTHAS
LICIIh

N3yuuts TEOpETHUECKUI
MaTepual 1o BOIpocCy:
«/IpIXaTenpHBIC LENH
MUTOXOHIPHI
MPOCTEUIINX, PACTEHUIN U
IpuOOB: CPAaBHUTEILHBIN
aHaynm3». [lonroroBuTsH
pedepar u ToKIa 10 TEME.

[K-1

HIK k1.1
HJIK 1.2

Tema 5. Conpsixenue
dbochopuupoBaHus ¢
IIEPEHOCOM
s1neKTpoHoB. H-AT®-
CHHTa3a

N3yuuth TEOpETHUECKUI
MaTepual 1o BOIpocam:
«HemuToxoHIpHaIHHBIE
AT®-cuHTeTa3bl KIETOK
pacrennit. H"-AT®d-a3s1
I1a3MalIeMMBI U
toHotacta. CTpyKTypa,
JIOKaIN3alus B KIETKe,
(usnonornyeckoe
3HAYCHHEY.
[oaroroButs pedepar wu
JIOKJIaJ1 IO JIAaHHOM TeMe.

[K-1

HIK ik 1.1
HJIK k1.2

Tema 6. MexaHU3MBbI
PETYJISIA CUCTEMBI
OKHUCJIUTEIHHOTO

dbochopunupoBanus

N3yunts TeOpeTnueckuit
MaTepual 1mo BOIpocy
«Perynanus noToka
BOCCTAaHOBUTEIBHBIX
9KBHUBAJICHTOB MEXIY
LIUTO30JIEM H
MUTOXOHIPHSIMMY.
[oaroroButs pedepar u
JIOKJIaJ1 10 IaHHOH TEME.

[K-1

UK nr 11
HJIK nx1.2




7 Tema 7. [lytu N3yduTh TeOpeTHUCCKU IIK-1 UK k1.1

«CBOGOIHOTO Marepuail 1o BOIpocam: HJIK 112
OKHCIICHISY: «YyacTue pa3o0LarIux
oenkoB U AJIO/ATD-

HECOMNPSHKEHHOE €
3armacaHueM YHEPTruu U
Pa300IIEHHOE JIbIXaHUE.
Ponw knerounoro

aHTUIIOpTEpA B
TEIJIONPOAYKLHH Y
JKUBOTHBIX U PACTEHUI»,
«Y4acTue aapTepHaTUBHOU

ABIXaHHA B OKCHIa3bl B

0bpa3oBaHHH TETUTONIPOAYKLIUH Y

TCIUIOIMIPOAYKIIUH pactenui». [lonroToBuThH
pedepar u mokIaz Mo
JIAaHHOU TeMe.

8 Tema 8. CBs3b [ToAroTOBUTH CXEMY IK-1 UK 1.1
JBIXAHUS C APYTHMH peaKInii KJIETOYHOIO MK nxi.2
poreccaMu o6MeHa IBIXaHUS ¥ TIOKa3aTh €ro
BEIICCTR B3aMMOCBSI3b C APYTUMHU

mporeccaMmu 00MeHa
BeecTB. U3yunth
TEOPETHYECKUM MaTepuanl
o Borpocy «Jlpixanue u
tdhoTocuHTE3Y.
[ToaroroButs pedepar u
JIOKJaJI 110 IaHHOM TeMe.

9 Tema 9. 3aBUCHUMOCTD W3y4uTh TEOpETHIECKHUIA IK-1 UK 1k 1.1
JbIXaHWS OT BHEIIHUX M | MaTCpHas IO BOIIPOCAM: MK r1xc1.2

BHYTPEHHHX (paKTOPOB «I"a30BBIi1 cOCTaB
aTMocQepsl 1 JbIXaHue

pacteHuit», «MuHepaabHOe
MIUTaHUE U AbIXaHHE
pacteHui», «Bonnblii
JNeUIUT U AbIXaHUC
pacteHui», «Y -
W3ITy4YeHHEe U AbIXaHHe
pacteHui». [loaroToBUTH
pedepar u 1oksaja no
BBIOpaHHOU TeMe.

4.4 MetoanyeckHe YKa3aHHUsA 110 OPraHU3ALMHU CAMOCTOATEIbHOI padoThl CTY1eHTOB

CamocTrosTenbHass paboTa CTYIEHTOB SIBJISIETCSI COCTaBHOM YacThlO Y4eOHOro Ipoliecca M
MMeEeT 1IeJIbI0 3aKpEIICHHE U YIIyOIeHue MOoTyYeHHbIX 3HAHUH M HAaBBIKOB, IIOMCK M TPHOOpETeHnE
HOBBIX 3HAHUH, a TAaK)XK€ BBHIMOJIHEHUE YYCOHBIX 3aJlaHHi, TOJrOTOBKY K MPEACTOSIIUM 3aHATHSM,
3a4eTaM M 9K3aMEeHaM.

Jiss  opraHM3anMy  CaMOCTOSATENBHOM pabOThl MO AWCHUIUIMHE «BHOXUMHS JIBIXaHUS»
UCMOJB3YIOTCS cleaytoIue GopMbl CAMOCTOSTEIbHON Y4eOHON pabOThI:

- PaboTa Hag KOHCIIEKTOM JIEKIIAH.

- [lon6op, nzyueHue, aHaaIu3 peKOMEHJOBAHHON JIUTEPATYPBHI.

- CaMocTosITeTbHOE H3yUeHHE OTACIBHBIX TEM, MaparpadoB, He U3II0KEHHBIX B JICKIINH.

- IloxroroBka K MNpaKkTHUYECKOMY 3aHATHIO COCTOMT B TEOPETUYECKOH IOATOTOBKE H
BBITTOJIHEHUH MTPAKTHYECKHUX 3a/I1aHUI (OTBETHI HA BOIPOCHI | T.JI.).

- Hanincanue pedepaToB, NOAr0TOBKA JT0KIAI0B.

- [ToaroroBka K TECTUPOBAHUIO.

- [TonroToBka Kk 3ayery.

ITucomennvie pabomei. Il W3ydeHWs TeM, HE H3IIOKEHHBIX B JIEKIUH, PEKOMEHIYETCS
UCMOJIb30BAaTh OCHOBHYIO M JIOMOJHUTENIBHYIO JINTEPATypy, a Takke UCTOUYHUKH, HalJICHHbIE MPU




MOMOIM WH(OPMAIMOHHO-CITPABOYHBIX U TOUCKOBBIX cucTeM. [lisi 3akperuieHus marepualia
pEeKOMEHIyeTCsl JeNlaTh KpaTKue KOHCIEKTHI Mo TeMe. B paMkax aucuurmiauHsl «buoxummus
JBIXaHUS TAK)KEe MPETYCMOTPEHO BBITIOJHEHUE MUCHMEHHBIX PadOT 1O BOMpPOCaM, BBIHECEHHBIM Ha
caMoCTosITeNIbHOEe M3ydueHHe. KadecTBO BBIMOIHEHHON pabOThl OLIEHUBAETCA B XO/€ OOCYKICHUS
JAHHBIX BOIIPOCOB IPY NPOBEAECHUH KOJUIOKBHYMA 110 COOTBETCTBYIOIIEH TeMe (cM. 11. 4.3.1).

Pegdepam — dhopma nucbMeHHON pabOThI, KOTOpas MPEACTABIAET COOON KpaTKoe M3JI0KEHUE
COJZIep)KaHUsl HAYYHBIX TPYAOB, JIUTEpATyphl MO omnpeaeneHHOM Teme. OO0beM pedepaTa MOKET
nocturate 15-20 cTp.; Bpemsi, OTBOJMMOE Ha €ro IMOJArOTOBKY — OT 2 HEAEIb JI0 MEcsla.
[TonroroBka pedepara moapazyMeBaeT CaMOCTOATENBHOE HW3YYEHHE CTYACHTOM HECKOJIBKUX
JUTEPaTypHBIX UCTOYHUKOB (Y4eOHHUKOB, MOHOTpaduii, HAYYHBIX CTaTeH U T.J.) IO ONpeAeIEHHON
TeMe, HE paccMaTpUBAaeMON MOAPOOHO Ha JIEKIMH, CUCTEMAaTH3aIMI0 MaTepHuajga U KpaTKOE €ro
uznoxenue. llens Hanucanus pedepata — NPUBUTHE CTYACHTY HaBBIKOB KPAaTKOTO U JJAKOHUYHOTO
NpeJCTaBIeHUs COOpPAaHHBIX MaTepuajoB U (AaKTOB B COOTBETCTBHUHM C TpPEOOBAHHIMH,
MPeIbABISEMBbIMU K HAYUYHBIM OTYETaM, 0030paM U CTaThsIM.

CrpykTypa pedepaTa BKIIOYAET:

- TuTynbHBIN JHCT.

- Conepxanue.

- Beenenue, rae kpatko popmynupyercs npodiema, 1enb U 3a1a4u pedepara.

- OcHOBHasi 4acTh pabOTHI COCTOMT M3 HECKOJBKHX PAa3/IeloB, B KOTOPBIX W3Jaraercs CyTb
TeMbl pedepara.

- 3aKJIr04YeHHUE.

- CIMCOK HCIOJIb30BAHHOM TUTEPATYPHI.

[Ipu odopmieHnn pedepata ClIeayeT TNPUACPKUBATHCSI TEXHHUECKUX TpeOOBaHMUH,
MpeIbABISEMBIX K pedepaTaM v KypcOBBIM paboTaM, UMEIOIINXCS Ha Kadenpe.

Kputepun oneHnBanus pedepara:

- OLeHKa «OTJIMYHO» BBICTABIETCS B TOM Cilyyae, €ci B pedepare MOJHOCThIO PacKphITa
TeMa, TNPOAHATM3HPOBAHO COBPEMEHHOE COCTOSIHHE BONPOCA, MaTepuan M3J0XKEH JIOTUYHO,
MOCNe0BaTeNbHO, MpHuBeNIeHO He MeHee 10 JuTepaTypHBIX HMCTOYHHKOB (Cpeid KOTOPBIX
npeoOyiamaeT JMTeparypa 3a TociaemnHue S5 Jer), pedepar odopmieH B COOTBETCTBUU C
TEXHUYECKUMHU TPeOOBAHUSAMU, IPEABABIIEMBIMH K TAKOTO poJia paboTaM.

- O1eHKa «XOpoIIo» - TeMa PacKphITa, MPUBEACHO JOCTATOYHOE KOJIUYECTBO MaTepuaia, HO
MIPU 5TOM MaTepHall B HEIOCTAaTOYHOW CTENeHH MPOaHaIN3UPOBaH aBTOPOM, odopmMieHue pedepara
COOTBETCTBYET TEXHHUECKUM TPEOOBAHUSM.

- OLleHKa «yJIOBJIETBOPUTENHHO» - TeMa PAacKpbiTa MOBEPXHOCTHO, MaTepuai MPUBEIEH Kak
npocTas KoHCTaTanus ()akToB, HE TPOAHAIM3UPOBAaH, B O(GOPMIIEHUH HMEIOTCS TEXHUYECKHE
HEJOCTaTKH, CIIHUCOK JIUTEPATYPhl COIEPKUT MEHEE 5 UCTOUYHUKOB.

- OmeHKa «HEYIOBJIETBOPHUTEIBHO» - T€Ma HE PACKPBITA, CKYAHBIH O0BEM IPHBEICHHBIX
MaTepuasoB.

Yemuwiii 0oknao — 3to cooOuienne B Tedenue 10-15 MuH, B KOTOPOM CTYJEHT B JJAKOHUYHOM
dopme JTOKEH H3JI0XKHUTh MaTepuasl MO0 COOTBETCTBYIOIIEH TeMme, MPUIEpPKHUBAACH CIETYIOLIETO
TUTaHA: BBEJCHUE, OCHOBHAs 4YacTh, 3akiroueHue. JloKimam ConmpoBOXKTAeTCs Mpe3eHTaIUe,
OTpa)Karollled OCHOBHBIE TMOJIOKEHHUS IO COOTBETCTBYIOIICH TeMe, BKIIOYAIOIICH HarlsaHbIe
Marepuaibl (CXembl, Ta0auIel, Goro u T.4.). [lo okoOHYaHMM NOKJIAga CTYACHTY 3aJ1al0T BOMPOCHI,
KaK TpenojiaBaTelib, TaK M CTYIEHTHI, HA KOTOpbIE MOKIATYHK JOJDKEH JaTh HCUEPIBIBAIOIINE
OTBETHI.

Kputepuu onieHnBaHus YCTHOTO JOKJIaa:

- OmeHka «OTIIMYHO». B [OKIajme TONHOCTBIO pacKphiTa TeMa, IPOAHATH3HPOBAHO
COBPEMEHHOE COCTOSIHME BONPOCA; CTYAEHT CBOOOAHO BJIAJEeT MaTEpUaloOM, M3JIaraeT ero
JIOTHYHO, TTOCIIEIOBATEIbHO, JAKOHUYHO, COOJI0Aasi OCHOBHBIE MpaBHiIa KYJIbTYphl peun. Jlokman
COIPOBOXIAETCS TIPE3CHTALNEH, KOTOpasi OTPAKAET OCHOBHBIE MOJIOXKEHUS TOKJIa1a, MPe3eHTaIUs
COCTaBJIeHa IPaMOTHO C cOOJIoJIeHneM oOuMX TpeOoBaHMil, MpaBuil MIPUPTOBOrO OPOPMIIEHHUS,
nmojayu rpaduuecKoro Marepuasna, UMEIOTCS CCHUIKM Ha MPHUBEACHHBIE (JOTO, PUCYHKH, CXEMBI U



T.J1., IPUBOJUTCS CHHCOK MCIOJIb30BaHHON nuTeparypsl. [Ipu oOcyKaeHnu ToKIaga CTYACHT JaeT
HCYEPIBIBAIOIINE, apTyMEHTHPOBAHHBIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- OueHka «xopoio». Tema packpeiTa, IPUBEIEHO JOCTaTOYHOE KOJUYECTBO MaTepuala, HO
IIPY 3TOM MaTepuajl B HEIOCTATOYHOM CTEIECHM NPOAHAIU3UPOBAH aBTOpoM. IIpeseHTtanus He B
MIOJTHOM CTENEHH COOTBETCTBYET 0O0IMM TpeOoBanusaM. OTBETHI CTYJCHTa HE Ha BCE BOIPOCHI
ABJIAIOTCS. NCYEPIIBIBAIOIUMH U apTyMEHTUPOBAaHHBIMHU.

- O1eHKa «yZOBJIETBOPUTEIbHOY». TeMa pacKkphiTa HE OJIHO, MaTepHall IPUBEACH KaK MPOCTast
KOHCTaTalust (akToB, HE NPOAHAIU3UPOBAH, CTYJICHT I10KA3bIBA€T ITOBEPXHOCTHBIC 3HAHMSL.
[Tpe3eHTalyst 4YaCTUYHO COOTBETCTBYET YCTAHOBIEHHBIM TpeboBaHMAM. [Ipu obcykaeHnn nokiana
CTYJCHT HE BCerza JacT IpaBUIbHbBIE, HCUEPIIBIBAIOLINE OTBETHI HA 3aJaBA€MbIE BOIIPOCHI.

- OueHka «HEYIOBJIECTBOPUTENbHO». TeMma JOKIaja HE pacKpbiTa, CKYIHBIH 00BEM
IIPUBEJICHHBIX MaTe€pHUaJIOB; Ipe3eHTalus oTcyTcTBYeT. [Ipn o0CcyxneHun 1okiiaaa CTyJeHT He JaeT
OTBETHI MJIM OHU HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

4.5 IlpuMepHasi TeMaTHKa KYpPCOBBIX padoT (MPOEKTOB): HE MPEIyCMOTPEHBI Y4EOHBIM
IJTAHOM.

V. YYEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE
JUCHHUIIJINHBI

a) mepevyeHb JUTEPaTypPhI

1. OcHoBHas 1MTEpaTYpa
1. buoxumus pacrennii [Tekcr] : yuebnuk / I'.-B. Xenar ; nep. ¢ aurn. M. A. bpelirunoii [u
np.] ; mox pea. A. M. Hocosa, B. B. Uyba. — M. : bunowm. JIaboparopus 3nanmii, 2011. —471 c. :
ui. 5 26 cm. — (JIyummii 3apyOexHsiii yueOHUK). — bubnuorp. B xonie cr. — Ykas.: c. 464-471. —
ITep. u3a. : Plant biochemistry / Hans-Walter Heldt. — 2005. — ISBN 978-5-94774-795-9/ (4 5k3.)
2. OcHoBbl Onoxumun Jlenunmkepa [Dnextponnsiii pecypc] / Hembcon M. Koke M. ,. -
OnexkTpoH. TekcToBble JaH.- ObC "Jlanp". - Heorpanuu. goctyn. T. 2 : buosHepretnka u
mertabosmsmM / 1. Henscon, M. Koke, T. 2. - 3-e. - [b. M.] : U3narenscTBo "JIaboparopus 3HaHuii",
2017. - 691 c. - ISBN 978-5-00101-545-1 : b. 1.
3. Koneman, 5. Harmsgnas O6moxumus : crnpaBounuk / 5. Koiasman, K. -. Pém ; mepeBon ¢
aarmuiickoro T. I1. MoconoBoii. — 6-e u3n. — Mocksa : Jlabopatopus 3nanuii, 2019. — 514 ¢. —
ISBN 978-5-00101-645-8. — TekcT : 31eKTpoHHBIH // JIaHb : 31eKTpOHHO-OMONIMOTEYHAasl cUCTEMA.
— URL: https://e.lanbook.com/book/121226 (aata obOpamenus: 09.02.2022). — Pexum goctyna:
JUTS. aBTOPU3. MOJIb30BATENCH.

2. JlonoTHUTe/IbHASI JIUTEpaTypa

0) nepuogUYecKHe U3TAHUS
B) CIIHCOK aBTOPCKUX METOAMYECKUX Pa3padoToOK
r) 6a3bl JaHHBIX, HH(POPMALNOHHO-CIIPABOYHBIE H OMCKOBbIE CHCTEMbI
1. Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru
2. Wudopmarmonnas cuctema «EauHOE OKHO JocTyma K 00pa3oBaTelbHBIM pecypcam
(http://window.edu.ru)
3. 3BC «FOPAUT». Anpec noctyna: https://www.biblio-online.ru/
4. Ob U3parenbckoro neHTpa «Akagemusi». Aapec nocrtyma: http://www.academia-moscow.ru
5. http://www.fptl.ru/biblioteka/biotehnologiya.html
6. http://mww.medbook.net.ru/010512.shtml
7. Coro3 00pa3oBaTeIbHBIX CAUTOB - ECTECTBEHHBIC HAYKH
8. http://tusearch.blogspot.com - Tlouck 3aeKTPOHHBIX KHHT, myOnukanuii, 3akonoB, [OCToB Ha
caliTax HAyYHBIX JJIEKTPOHHBIX OHOIHOTEK.
9. Google Scholar —TTouckoBast ciucTemMa 10 HAYYHOH JTUTEPATYPE.



10. Science Research Portal - Hay4nas mouckoBasi cuctema, OCYIIECTBISIOIIAs TTOJIHOTEKCTOBBIN
MOMCK B )KypHaJIaX MHOTHUX KPYITHBIX Hay4YHBIX M37aTeNbCTB, TakuxX Kak Elsevier, Highwire, IEEE,
Nature, Taylor & Francis u ap. Miier craTbi U TOKyMEHTHI B OTKPBITBIX HaY4HBIX 0a3ax JaHHBIX:
Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u Scientific
News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

6.1. YueOHO-1a00paTOpHOE 000pPy10BaHHE:

Cneyuanvhvie nomewjenus:

AynuTopus Ui IPOBEICHUS 3aHATUH JIGKIMOHHOTO THIIa 000py10BaHa!

cneyuanuzuposanHoti (yaeOHoi) mebenvro Ha 12 mocaiogHbIX MECT,

mexHuyeckumu cpeocmeamu ooyyenus: Jlocka aynuropnas mesnonas, [Ipoexkrop BenQ MS504,
CIIy’KaIllMMU JUIs TTpeJICTaBIeHUs yueOHOH nH(opMaIy 60JIbIIONH ayAUTOPUH 110 AUCLUILINHE,

VUeOHO-HATAOHBIMU ~ NOCOOUAMU, OOECTICUNBAIONIMMHA TEMAaTHUECKUE WUIIOCTPALMH I10
JUCLUIUIMHE. PE3EHTALUH 110 KaKJ0l TeMe MPOrpaMMBbl.

Aynuropus Juisl IPOBEIEHUS 3aHATUN CEMMHAPCKOTO TUIIa 000PYAOBaHa:

cneyuanusupoeanuol (yd4eOHOUM) mebenvio Ha 12 TMOCANOYHBIX MECT, OMOXUMHUYECKas
naboparopus (71a00paTOPHBIC CTOJIHI - 4 IIIT.); paKOBUHA C TyMOOI - 1 mT., JlepeBSHHBIC TYMOBI JJIs
XPaHEHUs PEaKTUBOB - 2 WT., WBLITAKHOM JIK-1500 I1IB - 2 mit., Becsl ananutuueckue 'OCMETP
Jlenunrpan - 1 wr., porosnekrpokosopumerp KOK-2 - 1 mT., akBagUCTHILIATOP 3JIEKTPUICCKHIMA
AD-14-«S-PI1»-01 - 1 wT., TepMocTaT 3ekTpudeckuit cyxoBo3aymnslii TC-1/80 CITV - 1 wr.;

MexHUyecKuMuU cpedcmeamu ooydenus: 10CKa ayaIuToOpHas meioBas, rnpoektop BenQ MS504,
CITy’KaIllMMU JUIs TIpeJIcTaBlIeHus yueOHOH nHdopMay 601b1I0NH ayAUTOPUH 110 TUCLUILINHE;

VUeOHO-HATAOHBIMU ~ NOCOOUAMU, OOECTICUNBAIONIMMHA TEMAaTHUECKUE WLUTFOCTPAlMH  T10
JUCLUIUIMHE: PE3EHTALUH 110 KaXKJJ0N TeMe IPOTrPaMMBI.

Komnerotepusiit  kiacc (yueOHas ayauTopusi) /s TPYNIOBBIX U HHIAUBUAYAJIbHBIX
KOHCYJIbTAllMi,  TEKYILEero KOHTPOJII M  NPOMEXKYTOYHOM  aTTecTaluH, OpraHu3aluu
CaMOCTOSITENTLHON paboThl — AyauTopusi 000pyIoBaHa: CIeNUAIN3UPOBAHHON (yueOHOIT) MeOebIo
Ha 20 mocaZ0YHbIX MECT, IOCKON MEJIOBOM; 000pYyA0BaHa TEXHUYECKHUMHU CPEACTBAMHU O0YUEHU:

Cucremnsiii 010k PentiumG850, MonuTtop BenQ G252HDA-1 wt.; Cucremuslii 61okAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusiii 6mok PentiumD 3.0GHz, MounuTop
Samsung 740N — 3 mT.;

Mono6nok IRU T2105P — 2 mirt.;

Cuctemnsiii 610k Pentium G3250, Monutop BenQG955 — 1 mit.;

Cucremnsrii 610k Pentium G3250, Monutop BenQ GL2250 — 1 it

Cuctemnsiit 610k Pentium G3250, Monutop Samsung T200 HD — 1 mt.;

Cuctemnslii 6510k Pentium G3250, Monutop Samsung T190N — 1 wT.;

Cuctemnsrii 610k Pentium G3250, Monutop Samsung 740N — 1 mit.;

C HeorpaHudeHHbIM JoctynoM K cetu MWHreprer; IIpoexkrop BenQ MXS503; »skpan
ScreenVtdiaEcot.

[Tomermienus uIst XpaHeHUs U MPO(UIAKTUYECKOTO 00CTYKUBAaHUS yueOHOTO 000pyIOBaHUS -
Aynuropus 000pyaoBaHa:

crienManu3upoBaHHOW MeOenbto Ha § mocagouHblx Mect; Ilkad BermsxHON JIK-1500
[IB+BenTunstop - 2 wrt., Cron nByxTymMOo0BbIiM - 5 mT., Cton ogHOTYMOOBBI - 4 mT., Cron
KOMIBIOTepHBIH - 1 mr.,, Merammdyeckue TymMOBbl A7l XpaHEHHs J1abOpaTOPHOW MOCYAbl U
oOopynoBanusi - 4 mT., JlepeBsHHble TymObl [UIsl XpaHEHUsA Ja0OpaTOPHOM TMOCYAbl U
obopynoBanus - 5 mr., llkad-kyne neyxasepuwiii - 1 mr., Illkad meramnuueckuit - 1 mrT.,
XonommieHuk NORD JIX-241-0-010 - 1 mwr., Onexrporumura Jlyd - 1 mr., PakoBuna ¢ Tymo60ii - 1
mt., [Ixad-kyne Tpexasepusiii - lmr., Hlkad kamxHb - 3 mT., Mukpockon buomen 2 Led - 7
mT., Mukpockon Levenhuk D870T - 1 mr., Mukpockon Levenhuk D870T Tpunokymnsp - 1 miT.,
Muxkpockon Mukpomen P-1-LED - 1 mr., Mukpockon MJI-5-b - 1 mT., Mukpockon



ounonormuecknit Mb-1600b - 1 mT., Mukpockon P-14 - 4 mr., Mukpockon Levenhuk 2L NG — 5
mT., CBeturens OU-12 - 1 mt., ®a3oBbiii koHTpacT K®-3 - 1 mT., ®a3zoBeiii koHTpacT KOC - 1
mrt., pH-MeTp noHomep yHuBepcanbubiii 3B-74 - 1 mT., Cnextpodoromerp 113-5300 BU - 1 mt.,
MarnutHas memainka MM-5 - 5 mt., Becsl ananutnueckue BJIP-200 - 1 mt., Becsl TopcronHbIe
BTII-500 - 4 mt., Becsl Topcuonasie WAGA TORSYJNA-WT - 3 mr., [Ipoekrop OBepxen GEHA
OHP Ecovision 24/3 - 1 mr., Cuctemusiii 610k B komiuiekte ASUS - 1 mr., Monutop BenQ
DL2215 - 1 mr., Hoyroyk Lenovo G580 B kommuiekte - 1 mr., MynbTu(yHKIHMOHAIBHOE
yctporictBo SAMSUNG M2070 - 1 mrt., Ckanep HP Scanjet G2410 - 1 ., [Ipuatep Canon LBP
2900 — 1 mr.

6.2 IIporpamMHoe obecrevyeHue:
Kaspersky Endpoint Security aus 6usaeca - Ctanmaptaeiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecr Plus 4.0 (Ha 75 ogqHOBpeMEeHHBIX TTOAKIIOYeHUI ) 1 Mactep-komiuiekT (ACT-Maker u
ACT-Converter).

6.3 TexHuueckne u IJIeKTPOHHBIE CPeCTBA:
[Tpe3enTanuu o BceM TeMaMm Kypca.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U

Hnst ocBoeHHMs  AUCHUIUIMHBI  «BHOXUMHUS  [BIXaHHUS»  MNPUMEHSIOTCS  CIICAYIOIINE
o0pa3oBaTenbHbIE TEXHOIOTHH:

- Ungopmayuonnasn nexyus. JIeKIHst — 3T0 CKATOE MU3IIOKEHHE OCHOBHBIX HAay4YHBIX (DAKTOB,
4TO sBIsIeTcs 0a30il Uis aHanM3a PacCyXACHUU, OLEHOK.

- Jlexyus-euzyanuzayus. YUUAT CTYJIEHTOB IpeoOpa3OBhIBaTh YCTHYID W MHUCHBMEHHYIO
nH(popMalio B BU3yallbHYIO (popmy, uTO HOpMUPYET Y HUX MPOPECCHOHAIBHOE MBIILICHUE 3a
CYeT CHCTeMaTH3allM ¥  BBIACICHUA HaubOoJee 3HAYUMBIX, CYIICCTBEHHBIX 3JIEMEHTOB
colepkaHusi oOydyeHHs. 3ajJadya TNperojaBaTelisi HCIOJb30BaTh Takue (HOpPMBI HArJIATHOCTH,
KOTOPbI€ Ha TOJBKO JOIMOJHSIOT CJIOBECHYI0O HMH(OpPMAIUIO, HO M CaMU SIBIISIFOTCS HOCHUTEIISIMU
uH(popManuu (CXeMbl, PUCYHKH, CIalbI-IPE3ECHTAIINH, U T.I.). DTOT BHUJ JEKIHUU Iy4lle BCETO
WCIIOIh30BaTh HA JTarie BBEACHUS CTYJICHTOB B HOBBIM pasniel, TeMY JUCITUIUIHHBIL.

- Jlexyus-6eceoa. TlpeanonaraeT HEMOCPEACTBEHHBIN KOHTAKT MPENOIaBaTeNsl C Ay AUTOPHEH.
[IpeumyiiecTBo JeKIUU-O€cenbl COCTOMT B TOM, YTO OHA IIO3BOJISIET TPHUBJIEKATh BHUMAHHE
CTYJCHTOB K HambOojee BaXHbIM BOMPOCAM TEMBbI, OMPEACNATh COAECPKAHUE U TEMIT U3TI0KEHUS
y4eOHOT0 MaTepuasia ¢ y4eToM OCOOCHHOCTE! CTYCHTOB.

- Ilpaxmuueckue 3ansmus — 3TO 3aHATHE, MPOBOJUMOE IO/ PYKOBOJCTBOM IMPEINOiaBaTeNs B
yueOHOM aylUTOpUH, HANlpaBICHHOE Ha yriyOJeHHe HaydHO-TEOPETUYECKUX 3HAHUM U OBJIaJICHUE
OTIpeACNIEHHBIMA ~ METOJAAMH CaMOCTOSITENIbHON — paboThl, KOTOpoe (GOpMUPYET MPAKTUYECKUE
ymenus. OqHoit u3 GopM MPaKTHUUECKUX 3aHSATHH B BY3€ SIBISETCS CEMUHAP.

- CemuHnap-uccnedoganue. TeXHOJOTHS TPOBEIEHUS TAKOTO CEMUHApa MOXET OBITh
Pa3IUYHOM, B 3aBUCUMOCTH OT TOT'O, KaKOM METOJ 3aJI0KEH B €ro OCHOBY. B paMkax MUCHIUILTAHBI
«buoxumus ApIXaHMs» MTPOBOAUTCS CEMHUHAp C TMOJITOTOBKOM M 3aciyliBaHHeM pedepaTtoB Mo
aKTyaJIbHBIM TPOOJIEMaM Kypca U TIOCIICIYIONIUM HX 00CYKIECHUEM.

- Koanoxeuymer — BUA yueOHOTO 3aHSTH, MPOBOAMMOIO C IIENbI0 MPOBEPKU U OLEHWBAHUS
3HaHWN ydammxcsa. KOJUIOKBHYM MOXET TpOBOAUTHCA B (GOpME WHIAUBUAYATHHOW Oecess
MpernojaBaTeNiss CO CTYJGHTOM WM KaK MAacCoBBIM ompoc. B Xxoae rpymnmoBoro o0cykIeHus
CTYJICHTHI y4aTcsl BBICKA3bIBaTh CBOIO TOYKY 3PEHHS IO OMPEIACICHHOMY BOMPOCY, 3alIUIaTh CBOE
MHEHUE, MPUMEHSS 3HAHUS, MTOJIYYCHHbIE Ha 3aHATHUSAX IO MpeaMeTy. B xo/e KOITOKBUYyMa TakKe
MPOBEPSIIOTCS pedepaTsl, Ipyrue MUCbMEHHBIE Pa0OTHI CTY/IEHTOB, MPOBOJUTCS 3aCITyIIUBAHHE
JTOKJIa/10B.



- CamocmosimenvHas paboma cmyoenmos (cM. 1. 4.4).

- Jlucmanyuonnvie  obpazosamenvbHble  MEXHOLOSUU. [lon  mUCTaHIIMOHHBIMHU
00pa3oBaTEeNbHBIMH TEXHOJIOTHSIMUA TIOHUMAIOTCS 00pa30BaTeIbHBIC TEXHOJIOTHH, PEaH3yeMbIe B
OCHOBHOM C TIPUMEHEHHEM HH(OPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHBIX ceTeil. [Ipu ocBoeHHHM
JTMCUUILTHHBI «BUOXMMUS IBIXaHUSD) UCTIONB3YIOTCS CIECAYIOIINE TEXHOJIOTHU:

" KelicoBas TEXHOJNOTHMs — (QopMa JUCTAaHIIMOHHOTO OOydYeHHWs, OCHOBaHHas Ha
npefocTaBieHH  o0yJarommMcess HH(QOPMALMOHHBIX — 00pa30oBaTeNbHBIX PECYpCOB B BHUJIC
CICIUAIM3UPOBAHHBIX ~ HAOOPOB  Y4EOHO-METOJAMYECKHX KOMIUIEKCOB C  HCIIOJIb30BaHHEM
Pa3NIUYHBIX BUAOB HOCUTENEH nHpopManuu (KeicoB);

" WHTEPHET-TEXHOJIOTHS — CIIOCO0 JMCTAHIIMOHHOW TNepeaadyn WH(OpMaIui, OCHOBAaHHBIN Ha
UCIIOJIb30BAHUM TJIOOAIBHBIX M JIOKAJIBHBIX KOMIIBIOTEPHBIX CETeH Ui OOeCIe4eHUs J0CTyIa
oOyJaromuxcss K HH(POpMAIMOHHBIM 00pa30BaTeNbHBIM pecypcaM W sl (OPMHUPOBAHHUS
COBOKYITHOCTH METOJIMYECKUX, OPraHU3alMOHHBIX, TEXHHUYECKHMX U MNPOTPAMMHBIX CpPEICTB
peanu3alii W YIpPaBICHHUS YYEOHBIM TIPOIIECCOM HE3aBHCUMO OT MeCTa HaXOXKICHHS €ro
cyobektoB. Mcnonb3yercs O0pazoBarenbhbiii moptan UI'Y - educa.isu.ru.

VIill. OUEHOYHBIE MATEPHUAJIbBI VIS TEKYIIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTALIUH

Ouyenounvie mamepuannvl 0713 6X00H020 KOHMPOJIA

B kadecTBe OLIEHOYHBIX CPEJCTB JUIsl BXOJHOTO KOHTPOJIS OLEHKH YPOBHS 3HAHWH CTYAECHTOB
ucrnoiyb3yercsi cobecenoBanue. B mporecce cobOeceqoBaHMsl OLICHMBAETCS YPOBEHb BIIAJCHUS
0a30BbIMHM 3HAHMUSAMH, YMEHHUSIMM, HaBbIKAMHM, HEOOXOJUMBIMHM JJIi Hadaia oOO0y4deHHs IO
JUCHUIIIIMHE «broxumus AbIXaHWA», ONPCACIACTCA CTCIICHb BJIAJACHHSA HOBBIM MAaTCpHAJIOM O
Hayaja ero U3y4eHus.

Ouyenounvie mamepuanvt mexKywieco KoHmpoasa gopmupyomcesa ¢ coomeemcmeuu ¢ JIHA
YHUugepcumema

B paMKax OUCHUIIIIMHBL «brnoxnmusa AbIXaHHWA» UCIIOJB3YIOTCA CICAYIOIIUC d)ODMBI TCKYILICTO
KOHTPOJIS!

- YCTHBII OIpOC;

- IUCbMEHHAas paboTa;

- KOJJIOKBHYM,;

- TECT;

- pedepar;

- KOHTPOJIb CAMOCTOSITETIbHON paboTHI.

CDOH)I OILICHOYHBIX CPCACTB BKIIOYACT.

- (DOHJT TECTOBBIX 3aJaHUI IO AUCIUIITUHE,

- TCMAaTHKa U MaTCPpUAJIbL SaI[aHI/Iﬁ,

- TEMaTUKa U BOIIPOCHI K KOJUIOKBUYMAaM,

- IepevYeHb TeM pedepaToB/I0KIIA OB,

- BOIPOCHI JyI camocTosATenbHOro nuzydenus (CPC)

- BOIIPOCHI U OMJIETHI JUIsl SK3aMeHa,

- KpUTEPUH OLICHKH 3HAaHUH CTYJEHTOB.

Ha3nauenue oneHOYHBIX CpeNCTB: BBIIBUTH copmupoBaHHOCTh komnereHuuu [1K-1 (cm. m.

).

JleMOHCTpPalMOHHbIE BAPHAHTHI TECTOB /IVIs1 BXOJIHOT0 KOHTPOJIsI
1. Kakwue ctaguy KI€TOYHOTO JIbIXaHUS MPOTEKAIOT B MUTOXOHAPUSX: 1) MIMKOIU3; 2) UK
Kpebca; 3) okucnurensHoe hochopuanpoBaHue.
2. VY pacTeHUil HE BBHINOJHSIOT (GYHKINIO 3alaCHBIX YIIIEBOAOB: 1) Kpaxmal; 2) TIIHKOTeH; 3)
UHYINH; 4) TeMULEIUTION03bI
3. KaxkoB unctsriii Berxogq AT® B niporiecce mmkoau3a (Yucio MoJIeKyir), 0e3 MOoCIeyroIIero
okucinenus HAJIH? a) 2;6) 3;8) 4;1) 5



10.

ok wdE

No ok

Cxonpko Monekyn COz BblIens€TCsl NPU OKUCIEHWM NHUpyBaTa Ha IMPOTSKEHUH OJHOIO
obopora nukna Kpebea: 1) ogna; 2) nse; 3) tpu; 4) deToipe.

Ckonbko monekyn AT® obpasyercs npu OKHCICHHM OJHOW MOJIEKYJIbl UpYyBaTa B ITHKIIE
Kpe6ca: 1) marp; 2) cemb; 3) neBsiTh; 4) NATHAALATh; 4) TPUIATS.

[To3BossieT yTMIM3UPOBATh 3alacHbIe XUPHI, IpeBpamas ux B caxapa: 1) uukn Kpebea; 2)
TJIMKOJIN3; 3) TIIMOKCHIIATHBIN UK, 4) meHT030(hochaTHBIN MyTh.

Pu6o3sl m nezokcupu603bl cuHTE3upyrorcss B: 1) mmkne KpeGca; 2) rnmkonmse;3)
TJIMOKCUIJIATHOM LIUKIIE; 4) meHTo30(¢gochaTHOM ITyTH.

CyOctpar, HeoOXOAMMBIN Ui (QYHKIIMOHUPOBAHMA LUKIA TPUKAPOOHOBBIX KHUCIOT
HEIMOCPEICTBEHHO MOCTYNAaeT U3 mpoliecca: a) porocuHTesa; 0) rIMKoIn3a: B) OPOKEHHS; T)
3JIEKTPOHHOT'O TPAHCTIOPTA B MUTOXOHPHUSX.

AspoOHast (a3a IbIXaHHUSI COCTOMT M3 CICIYIONIUX CTaauii: a) BocctaHoBieHne HAJl+; 0)
OKHCIUTEIbHOE JEeKapOOKCUIMPOBAHNE MMPOBUHOTPAJHON KUCIOTH; B) IMKJ KanbBuHa; T)
nuki KpeOca; 1) a1eKTpOHTpaHCIIOPTHAS LIETIb

[Tlpu dyHxMOHMpOBaHMK TMKoNM3a U nukiaa KpeOGca B oOmiel cIoXHOCTH oOpasyercs
mostekysn AT®: a) 26; 6) 32; B) 24; 1) 34; n) 40; ) 38.

Bonpocs! 1151 IOATOTOBKH K YCTHOMY OIIPOCY IO TeMe 2
«@epMeHTHBbIE CHCTEMBbI ABIXaHUS U UX KJIaccupuKanus»
Kakue TUIIbI OKHCIUTENIBbHO-BOCCTAHOBUTEIIBHBIX peaknii Bol 3HaeTe?
Yro Takoe cTaHIapTHBIH OKHCIUTEILHO-BOCCTAHOBUTEbHBIN ToTeHIMa (E’o)?
Kakyto cTpykTypy UMEIOT aHapOOHBIE JeTUAPOreHa3bl?
Yro Bxomut B coctaB kKopepmento HAJI" u HAJ[D™?
Kakyro peakuuto karanusupyrot HAJl-3aBucumsble AeruporeHassl?
Kak ocymiecTBisitoTcs B3aUMOIPEBPAIICHUS] OKHCIEHHBIX M BOCCTAHOBJIEHHBIX (HhOpM
KO(EpMEHTOB aHaPOOHBIX JAErHIporeHas?
Kak ocymectsisierca 6nocunre3 HAJI® u kakoii (hepMeHT IPUHUMAET B ’TOM y4dacTHe?
Kakue npumeps! anaspo6usix HAJI-3aBucuMBbIX feruaporeHas, Bol 3Haere?
Kakyto cTpykTypy UMEIOT a3poOHbIE IeruiporeHasbl?

. Uto siBiIsleTCSl TOHOPOM 3JIEKTPOHOB JUIsl a9pOOHBIX JIeruaporeHas?

. Uto siBNIsieTCS aKUENTOPOM AJIEKTPOHOB JUIsl a3pOOHBIX JIeTHIporeHas3?
. Kakue koMnoHeHTsI BX0AAT B cocTaB KodepmeHToB PAJ[ 1 PMH?

. Kak ocymectsisiercst Bocctanosnenne ®AJ[ u ®MH?

. Kakue pepmMeHThI Ha3bIBaIOT OKCH1a3aMU?

. UTo BXOIUT B COCTaB MOJIEKYJIbI IIUTOXPOMOKCH/1a3bI?

JleMOHCTPalMOHHBIIi BADHAHT TecTa Mo Teme 3

«CyO0cTpaThl AbIXaHUS U MMYTH UX OKHCJIEHUD)
[To3BossileT yTUIM3KUPOBATh 3allacHbIe KUPBI, IpeBpaias ux B caxapa: 1) nuxn Kpebea; 2)
TJIUKOJN3; 3) TIIMOKCUIIATHBIN HUKI; 4) meHT030(h0Cc(aTHBIN MyTh.
['ie nokann30BaH MMOKCUIATHBIN HUKI: 1) MUTOXOHAPUU; 2) 0JI€0COMBI; 3) TITMOKCHUCOMBI;
4) XJOPOIIACTHI; 5) IIUTO30b.
[lepeuncnure peakMy TIIMOKCUIIATHOTO LIMKJIA, KOTOPHIE MPOTEKAIOT TAaK)KE KaK U B LIUKIIE
Kpeoca.
Kakyro peakiuro karanuzupyer pepMeHT akOHUTTHapaTasa?
Kakyro peakiuto kaTanusupyer GepMeHT U30LUuTpaTiInaza?
Kakyto peaknuio karaauzupyeT pepMeHT MajlaTcuHTa3a?
B uem omimume ravokcuiatHOro Iukia ot nukia KpeOca: 1) yyacTBYIOT J1BE MOJIEKYIIBI
artetun KoA, 2) u3 okcamoarerata u anetuia-KoA oOpasyercs mutpar, 3) W30JUMOHHAs
KHCJIOTa TMOJ JIeHCTBHEM M30LUTpATINa3bl pacnajaeTcs Ha TIIMOKCHIAT U CYKIHMHAT, 4)
CYKIIMHAT HE MOJBEpraeTcs AajbHEHIIeMy OKHCIEHHUIO B IIMKJIE, 5) U3 Manara oOpaszyercs
OKcaJloaleTar.



8. Kak mucrone3yercst CyKMHAT, 00pa30BaBIIMNCS B IIIMOKCHIIATHOM LKKJE: 1) mpeBpaiaercs
B TTTMOKCHCcOMax B ¢ymapar; 2) yuacTByeT B 1ukiie Kpebca B MUTOXOHAPHUAX; 3) y4acTBYeT
B INIFOKOHEOT'€HE3€ B LINTOIIA3ME.

9. Ckonpko monekyn AT® obpasyeTcss B TITMOKCHUIATHOM Iukie: 1) HU omHOM; 2) TpH; 3)
IIECTb.

10. Hanumurte SHEpreTMYECKUi BBIXOJ TJIMOKCHJIATHOIO LHUKIA C Y4YEeTOM TOro, 4YTO MpHU
okucnennu B T 1 monekynst HAIH oGpasyercst Tpu monekynsl AT®: 1) 3 AT®D; 2) 6
AT®; 3) ATD e obpazyercs.

11. B uem coctout (hru3nonornyeckas posib TTUOKCUIATHOTO HUKIa?

12. Kak perynupyercs TIMOKCHIATHBIN ITUKIT?

13. Pubo3er u ge3okcupubo3bl cuHTe3upyrorcs B: 1) nukiae Kpebca; 2) rimkonuse;3)
TTMOKCUIIATHOM LHKIIE; 4) eHT030(0ochaTHOM MYyTH.

14.Tne mpotekaer menro3zodocdarusiii myrs (IIDII): 1) muroszons, 2) MUTOXOHApPUH, 3)
MPOILIACTU/IBI U XJIOPOTLIIACTHI.

15. Ilepeuncnure ocHoBHbIe 3Tanbl [1DI] 1 HanuIUTe CyMMapHOE ypaBHEHHUE ITUKJIA.

16. Kakue caxapa o6pa3syrorcs B [TDII?

17. Kakos snepreruueckuii Boixos [1PII npu obpazosanun HAJIH n3 HAJI®H ¢ yuetom Toro,
yro npu okucienuu B OTL[ 1 monexkynst HAJIH o6pasyercs tpu monekynsr AT®: 1) 12
Mouiekysl AT®, 2) 24 monexkynsl AT®, 3) 36 monexyn ATO.

18. B uem cocTout ¢usnonornyeckas posib [1DII?

19. Ha xaxom stane [I®II mokeT mepexoanTh B MIMKOJIMTHYECKUI: 1) HAa ypoBHE 00pa3oBaHus
nakToHa 6-GpocdOrIIOKOHOBOM KUCIOTHI, 2) HAa YPOBHE TPAHCKETOJIA3HOM peakuuu, 3) HA Ha
OJIHOM M3 3TaIlOB.

20.Yem, mpexpae Bcero, perymupyercs ckopocTh mnporekanus [IDII: 1) koHueHTpauueit
HAJI®", 2) konnentpanueit HAJL", 3) konnentparueii AT®.

Tembl pedepaToB

1. JlpixaTenbHble LIEMUM MHUTOXOHAPUM MpoCTEHIINX, pacTeHUuil U IpuOOB: CPABHUTENIbHBIN

aHaJu3.

I'unotess! conpsikeHus OKUCIeHUS U PochHOPUINPOBAHMS: HEAOCTATKH U IOCTOMHCTBA.

3. Maxkpospruueckue COEJIWHEHHs: OIpENeIeHUe, MPUMEPHI, THITBI BBICOKOIHEPTETUYECKUX
cBazelt (pochoanrdpupHas, TnorpupHas, pochoamuiHas), IPUUUHBI UX HECTAOMIBHOCTH U
SHEPTHUsl THAPOIIN3A.

4. Dueprus u paboTa. DHEProJIOHOPHbIE M SHEProaklUenTopHble peakuuu. I[loHsATHE O
cBoOOHON »HHepruu. KoHBepTHpyeMble SHEPreTHUUECKHUE «BATIOTBI» HKUBOW KIIETKH:
MIPOTOHHBIN U HATPHUEBBIM MoTeHIMANbI, MosieKyaa AT® kak ocHOBHas opMa COXpaHEHHUs
XUMHUYECKON YHEPTUU B KIIETKE.

5. Hemuroxonapuanbabie AT®-cunrerassl KieTok pactenuit. H -AT®-a3bl mia3ManieMMbl 1
ToHoIu1acTa. CTPyKTypa, JOKanu3aluus B KIeTKe, GU3NO0JOTHYECKOE 3HaYCHUE.

6. Perymaums TOTOKa BOCCTAaHOBUTEJIBHBIX  OSKBHBAJEHTOB  MEXAYy  LUTO30JIEM H
MHUTOXOHJIPUSIMHU.

7. AJNbTepHATUBHBIE MYTH OKHCIIEHUS B MHUTOXOHJAPHSIX PAaCTeHUH M UX (PU3HOJIOTHYECKOEe
3HAYECHUE.

8. Pousb anbTepHaTUBHOM OKCUAA3bl M poTeHOH-HeuyBcTBUTENbHBIX HAJI(®P)H neruaporenas B
ONTUMHU3AINU (POTOCHHTE3A, B TOM YHCIIE MPU CTpEcce.

N

Ol(eliollele mamepuaiivl o1 npomeafcymoquoﬁ ammecmauuu 6 ¢0pM€ IK3amena

dopma IPOMEKYTOUHOM arrecTanuu — Ik3amen. Cucrema oneHok: msatudamipHas. OC sToro
TUIA JIOJKHBI BBISBJISITH CTETIEHb OCBOCHUS TEOPETUYECKMX 3HAHMN Kak 06a3y /i (OpMUpPOBaHUS
KOMIICTEHIM, YMEHHsI WX MPHMEHSATh B CHUTYalHSX, MOJCIHPYIOUIMX TPo(ecCHOHATBHYIO
JesTeNbHOCTb, a Takke chopMupoBaHHOCTh komnereHnuu [1K-1, 3assnennoii B m. 11I.
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25.
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27.
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29.
30.

IIpuMepHBbIH CIUCOK BONIPOCOB K IK3aMEHY
JlbIxaHue - IEeHTpaJbHOE 3BEHO MeTabonu3ma kieTku. Mcropus pa3BuTHs y4eHUs O
napixanuu. OO011ee ypaBHEHUE JAbIXaHUS.
CyOcTpaThl 1pIXaHUs: CBOOOJHbBIE caxapa, 3aracHble yIJIeBO/bI, 3allaCHbIE JKUPbI, 3allaCHbIE
Oenku. JIpixaTenbHbI KOAPPHUIIUEHT.
OcHOBHBIE (QYHKIINU JbIXaHUS.
[TapameTpsl, XapaKTepHU3YIOIIKE AbIXaHUE, U METOBI UX ONPECIICHNUS.
CoBpeMeHHbIE NPEACTABICHUS O MEXaHU3MaX OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
[ToHsiTE BOCCTAaHOBUTENBHOIO TOTEHLIMAA.
Knaccugukanus npixareabHbIX (PepMEHTOB.
[Mupuaun3zaBucumble (aHa’pOOHBIC) JETUAPOreHa3bl, CTPOCHHE, CyOCTpaThl, MEXaHHU3M
JNEUCTBUS, IPEACTABUTEIIH.
OnaBuH3aBUCHMBIE (a3pOOHBIE) JETUAPOTeHas3bl, XUMHUECKash CTPYKTypa, MEXaHU3M
JNEUCTBUS, IPEACTABUTEIH.
Oxcuaspl 1 OKCUreHas3bl. Pojb BUTAMHHOB B OpraHU3alMy AbIXaTEIbHBIX (PEPMEHTOB.
['MuKoan3: NCTOPUUYECKUE acleKThl, II0CIEJ0BATENIbHOCTD peakuii, pochopuiinpoBaHue Ha
ypOBHE cyOcTpaTa. DHEPTeTHYCCKUI BBIXOJ| MIHKOIN3a. Perynsius riaukonmsa. OyHKIuu
[JIMKOJIN3a B KIIETKE.
AHa’poOHOE TIpeBpalIcHUe MUpyBara - OpoxeHue. Buibl OpoxeHus.
[TupyBatneruaporeHasHblii Komiuieke GpepMeHTOB. KopepMeHTs! U KOPAKTOPhI KOMILIEKCA.
Perynsuus nupyBaTaeruaporeHa3Horo KOMILIEKCA.
[ukn nu- ¥ TPUKApOOHOBBIX KHUCIOT: JIOKAJIM3ALMs B KJIETKE, OCHOBHBIE META0OIMTHI U
(depMeHTaTUBHBIC peaKlH IUKIA. Perymsanus u sHeprerndeckas 3pGeKTHBHOCTH MPoIecca.
['MMoKCcHCOMBI M TJIMOKCUJIATHBIM LIMKJI Y PAcTeHUN: OCHOBHBIE METa0OJIUTHI U (PEepMEHTHI
UKiIa. POJb MIMOKCUIIATHOTO ITyTH B OOMEHE BEIIECTB.
[Tenro3zodocdaTHbIil TyTh OKUCIEHUS U €ro (PU3HOIOTHYEeCKOe 3HaUeHNEe. DHEePreTUYeCKHi
BBIXOJ.
MuToXoHIpUHU: yABTPACTPYKTYpa, CBOMCTBA MEMOpaH MUTOXOHAPHIA.
JlpixaTenbHasg 3neKTpoHTpaHcropTHas wnenb. [IpocrtpancrBenHas opranuszanus OTL[ B
memOpane. OcHoBHble koMmiuiekcbl DTLI. XapakrepucTuka NepeHOCYHKOB 3JIEKTPOHOB U
MIEPEHOCUYHUKOB BOJOPO/JIaA.
XUHOHBI, UX XUMUYECKOE CTPOCHHE U CBOMCTBA. Y OUXMHOH.
KenesocepHbie OeKH, UX XUMHUYECKOE CTPOCHHE U CBOICTBA.
[T1TOXPOMBI, UCTOPUS OTKPBITHSI, XMMHUUECKOE CTPOCHHE U CBOWCTBA.
Kommneke 1 (HAJIH-youxunoH-okcumopenykraza). CTpykTypa, CyObeIMHUYHBIN COCTaB,
UHTUOUTOPHI, GyHKIMU. BO3MOXKHBIE MEXaHU3MBI T€HEPALUU A[lH+ KOMIUIEKCOM 1.
Kommekc Il (cykumHaT-yOMXMHOH-OKcHuJopeaykraza). CTpykTypa, CyObeIMHUYHBINA
COCTaB, UHTHOUTOPBI, (QYHKIHUH.
Komruteke Il (yOuxuHOI-IUTOXpOM c-peaykTasza). CTpyKTypHBIE acniekThl DCi-komiiekca.
WNHruburopsl, GpyHKINH.
Kommiekc IV (uutoxpoMm c-okcupasza). CTpykTypa, MHTHOMTOpBI, QyHKIUH. MexaHu3M
reHepanuu App+ UTOXPOM C-OKCUAA30M.
OcoOennoctu ctpoeHust OTL] pacTUTENbHBIX MHUTOXOHIAPUN. AJbTEpHATUBHBIE IIYyTH
OKHCIICHUSI B MUTOXOH/IPHSIX PACTeHUH U UX (PU3HOIOTHYECKOE 3HAYCHHE.
AnbpTepHaTuBHas okcuaasza. CTpykTypa, UHTUOUTOPBI, PYHKIIMH B KIIETKE.
AnbpTepHaTuBHBIE pOTeHOH-HeuyBcTBUTENbHBIE HAJI(®)H-nermaporenassl. CrpykTypa,
MHTHOUTOPHI, QYHKINHU B KIIETKE.
CynepKkoMITJIeKChl  BIXaTeIbHOM LEeNMM  MHUTOXOHIpHHA. MeToasl  HIeHTU(UKAIMH
CYTIEPKOMILIEKCOB.
OxucnurensHoe pochopuarpoBanue: onpeaeneHne, nyHkTsl pocopunuponanus B ITLL.
JIpIxaTenbHbI KOHTPOIb: o0liee NMoHsATHe, 3HaueHue cooTHoueHus AJIDO/ATD, mexanuzm
ocymectienus. Coornomenne HAJIH/HAJL", ero BiausHue Ha CKOPOCTD JIbIXaHHUSL.



31. [lonatue o MeTabOIMYECKUX COCTOSHUSAX MHUTOXOHIpHi. IlapameTpsl abIxaTenbHOM
aKTUBHOCTH MUTOXOHJPUH, ONpeessieMble MoasIporpaduuecKuM METOIOM.

32. T'unote3pl COMpsKEHUsT OKHCICHHUS U (POCHOPHIMPOBAHUS: HEAOCTATKH U JIOCTOMHCTBA.
XeMHOCMOTHYECKask TEOPUS CONPsDKEHUST MuT4Yenia U €€ OCHOBHBIE IIOJIOKEHHUS.

33. 'enepanusi mPOTOHHOTO MOTEHIMANAa 10 MEXaHU3MY OKHCIUTEIbHO-BOCCTAHOBUTEIHHON
HETIU U 10 BapUaHTy IPOTOHHOI'O HACOCA.

34. TIporonnpoBoasiuii Q-uKI.

35. H*-AT®-cunrasa, cyObeJMHMYHOE CTPOEHHUE, MEXaHU3M 00pa3oBanus AT®, HHTUOUTOPEI.

36. Tpaucnoptr AT® u AJI® yepe3 MUTOXOHIpUATbHBIE MEMOpPAHBI, TPAHCIOKA3a aICHUHOBBIX
HYKJICOTH/I0B.

37. Knaccuukanus COeAMHEHHUH, MPEMATCTBYIOMIUX OKHCIUTEIbHOMY (HochopuarnpoBaHuio.
[TpuniMn aencTBUs.

38. PazoOmienrie  OKHCIUTENBHOTO  (QochopuIupoBaHus:  ONpelneicHHe, OHOJIOTUYECKOEe
3HayeHue. [IpupoHbIe U HCKYCCTBEHHBIE Pa300IUTEINH.

39. Poitb KJ1€TOYHOTO ABIXaHUS B 00pA30BaHUU TETLIIONPOLYKIIUH.

40. benku, paszoOmiaronue Mporecchl OKHCICHHS U (hochopunrpoBaHuss B MUTOXOHJIIPHUSIX
KUBOTHBIX U PaCTCHUNA. MeXaHN3M UX ACUCTBUS, (PU3HOIOTHIECKOE 3HAUCHHE.

41. Cs13b IbIXaHMs ¢ APYTUMH IpolieccaMu 0OOMeHa BEIIEeCTB.

42. 3aBHCUMOCTH JIBIXaHUS OT BHEIIHUX U BHYTPEHHUX (HaKTOPOB..

Pazpaborunkm:

2

— npodeccop O. U. I'pabenbHbIX

/ (m{ﬂrm%)

[Iporpamma cocraBnena B coorBercTBHU ¢ TpeboBanmsiMu ®PI'OC BO mo HampasiieHHIO
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