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l. Hean 1 32124y TUCHUTTHHBI.

Heab: ¢dopMupoBaHHe COBPEMEHHBIX IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
npeoOpa3oBaHMsl PHEPTUU B KIIETKE, MOHMMAHUS POJU KJIETOYHOTO JbIXaHHUS KaK OCHOBHOTO
mnpouecca, 00ecleyrBaIoLIero KJIETKYy JHEeprueil, akTHUBHBIM BOJAOPOJOM U IJIACTUYECKUM
MaTepuajioM, U MOJy4YE€HHUE MPEACTABICHUIN O MPUHIIMIAX PETYJISIMUT MEXaHU3MOB 3allacaHus u

pacc€uBaHus SHEPTHUH.

3agaun:

- IIOJIYUYCHHC IIEJTOCTHOM CHCTEMBEI

MeTa00a13Ma KIIETKH,

3HaHHK O JAbIXaHUHN KaK MNEHTPAJIbHOM 3BCHC

- (opMupoBaHUE MPEJCTaBICHUI O METAaOOJIMYECKUX IMYTSAX MPEBPAILEHUs IbIXaTebHbIX
(YHKIIMOHMPOBAHUHU  AJIEKTPOTPAHCHOPTHOM WENMH MHUTOXOHJIPHH,
MeXaHHM3MaX COMPSHKEHUS U Pa300IeHNUs MPOIIECCOB OKUCIECHUS U (HOCPOPHIUPOBAHMS,

- HoJlyyeHHe OOy4YarolMMHUCA CHUCTEMHBIX IPEACTABICHUN O CBS3M JbIXaHUS C JAPYTUMU
mpoleccaMy 0OMeHa BEIECTB U O BIUSHUU (DAKTOPOB CPeibl HA MPOLIECC JAbIXaHHUS.

CyOCTpaToB B KIETKE,

1.
2.1.

Vyebuas pucumiuiiaa bl1.B.5

MECTO JUCHOUMIIJIMHBI B CTPYKTYPE OIIOII BO
«buoxumust  IbIXaHUSA»

OTHOCUTCA K 4YacCTu,

dbopMupyeMoil yaacTHUKaMH 00pa30BaTEeIIbHBIX OTHOIIICHHA.

2.2. 15 n3y4yeHust JaHHOW y4yeOHOM TUCHMITIIMHBI HEOOXOUMBI 3HAHHSI, YMEHUS U HaBBIKU,
dopmMEpyeMbIe TPEANIECTBYIOIUMHU qUcHUIUTMHAME: «LluTomorusy, «Du3nonorus pacteHui,
«MonexynsipHas Ouosnorusy, «buopusuka», «MosekylspHble OCHOBBI J€HCTBUS (EPMEHTOBY,
«buoxumust pacrenmii», «buoxumus memOpan», «CTpykTypa, QYHKIMH W CHHTE3 OCIIKOBY,

«OCHOBHEBIE

MeTa00INUECKHE

oytm MU HX

«MonexkynsipHasi FeHeTUKa MUTOXOHAPUN».
2.3. Ilepedyenp nocienyrmux y4yeOHBIX AUCHUIUINH, Ul KOTOPBIX HEOOXOAWMBI 3HAHUS,
YMEHUS U HaBBIKH, POpMUpYyEMbIe JaHHOW Y4eOHOM MUCHUIIIUHON: «MomnekymspHas OHoIorus

OCIIKOBY,

((MOJ'ICKy.]'IprHBIe MCXaHU3Mbl aJdallTallumn),

crpeccy, «bnocunTes makpomonekyn», BKP.

1.
[Ipouece

OCBOCHHUA OUCHUIIINHBI

peryisiaus»,,

((EI/IOSHepl"eTI/IKa KIICTKH»,

«MI/ITOXOHI[pI/II/I U OKHCIUTEIbHBIN

TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA INCHUTIJIMHBI
HampaBieH Ha (OpMHUpOBaHHE KOMIETEHIMH B

coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampasneHuro moxarotoBku 06.04.01
«buonorusy, npopuiie «bHoXUMuUs 1 MOJIEKYIIIpHAsE OMOJIOTHS»:

[IK-1: CnocobeH TBOpYECKH HCIOJIB30BAaTh B HAYYHOM JEATETLHOCTH TEOPETHUYECKUE
3HAaHUS U COBPEMEHHBIE METOAOJIOIMYECKHE MOAXO0bl OMOXUMHUH, MOJEKYIIPHONH OHMOJIOTHH U

T'CHCTUKU.

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

Komnerenuus HNuaukaropsl Pe3yabTaThl 00yueHHs
KOMIIeTEHIUI
TIK-1 WK rxc 1. 3HaTh: OCHOBHBIE TEOPHUH, KOHLENIAU U
Criocoben TBOpYECKH | 3HAeT TEOpPETUYECKHE | IPUHIUIBI B O0JIACTH M3yYeHUS OMOXUMHH
UCTIOJIF30BaTh B HAy4YHOH | OCHOBBI W | IBIXaHUSI W B3aUMOCBSI3M  JIBIXQHUSA C
JeSITeIbHOCTH METOI0JIOTUYECKHE JIPYTUMH TpolieccaMl OOMEHa BEILECTB B
TEOPETHYECKHE 3HAHWA W | TOAXOIBI OMOXMMUM, | KJIETKE, COBPEMEHHBIC IPEACTABICHUS 00
COBpPEMEHHBIE MOJICKYJISIPHOM OHOJIOTUU | OCHOBHBIX 3aKOHOMEPHOCTAX
METOJI0JIOTHYECKIE Y TCHETHKH npeoOpa3oBaHUsl SHEPTUH B KICTKE U
MOJIXO/IBI OMOXUMUH, npobsemMbl B 00JacTH M3y4YeHUsT OMOXUMUH

MOJICKYJIIPHON OMOJIOTUH

JbIXaHUs.




U I'CHCTHUKU

VYMeTh: BBIABIATH B3aUMOCBSI3b  MEXKIY
METa0OTMYECKUMH TYTSAMH TPEBpALICHUS
JBIXAaTeNbHBIX ~ CyOCTpaToB B KIIETKeE,

(yHKIIMOHMPOBAHUEM IJIEKTPOH-
TPaAHCIIOPTHOM (S0 MUTOXOHJIPUH,
MEXaHU3MaMU COMPSHKEHUST U Pa300IICHUS
IPOLIECCOB OKUCIICHUS u
bochopunrpoBanws.

Brnagets:  TepmuHONIOTMEN MO TeMe
JUCHUTUTUHBI u CUCTEMHBIMHU

IOPEJICTaBICHUSAMU O CBSI3U JIbIXaHHUS C
JIPYTUMH TIpoLieccaMi 0OMEHa BELIECTB U O
BIUSHUM (PAKTOPOB cCpeAbl Ha MPOLEecC
JIBIXaHUS.

HIK 1k 1.2
Ymeer TBOPYECKHU
UCIIOJIb30BAaTh
TEOPETUYCCKUE 3HAHUS H
COBpPEMEHHBIE
METOJI0JIOTUYECKUE
MOJIXOJIBI TUIs
(bOopMyIUPOBKHU 3a7a4
HOBOTO UCCIIEJJOBaHHS B
obnactu OHMOXHMMUH,
MOJIEKYJISIPHOW  OnoNoTUn
U TCHETUKHU

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

YMeTh: UCTONIB30BATh 3HAHUS O KIETOYHOM
IBIXaHUM  KaK  OCHOBHOM  TIpoIlecce,
oOecreunBamIeM KIETKY JHEeprued, a
TaK)Ke €ro aJbTCPHATUBHBIX (YHKIIHSX, JJIS
OOBSICHEHUS ~ WU3MEHEHHH B  00JIacTu
M3YYCHHSI OCHOBHBIX  3aKOHOMEpPHOCTEH
npeoOpa3oBaHus SHEPTUH B KIIETKE, a TAKKe
JUTSL TIOCTAHOBKH W PEIICHUS HOBBIX 3a7a4 B
chepe Oymyiei npodeccuoHanbHOM
JESATSIILHOCTH.

Bnagers:  TBOpueCcKMM  TMOAXOJIOM  H
CUCTEMHBIM  MBIIIUICHUEM K  aHAJIU3y
NoJy4eHHOW wuH(opMamuu B obiacTu
M3YYCHHUS] OMOXMMHH JIbIXaHUS; HaBBIKAMU
CaMOCTOSITENTEHOM paboTsI C
JIOTIONTHUTEIPHOW ~ JIUTEPaTypoil, B TOM
quCIIe c MIePUOINYECKOMN HAay4YHOU
JUTEPATypOl U AIEKTPOHHBIMU CPEJICTBAMU
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 3JICKTPOHHOI'O o6yquI/15{ 1 JUCTaHIIMOHHBIX O6p330BaTeJ'IBHBIX TEXHOJIOTHI @ qaCoB.

®opMa NPOMEKYTOUYHOM ATTECTANUM . SK3aMEH.

4.1 Coaep:kanue JMCUMUILIMHBbI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHHeM BH/0B Y4eOHBIX 3aHSITUH U OTBEeJIEHHOI0 Ha HUX
KOJIMYeCTBA aKA/IeMHYECKUX YACOB

Ne Paznen nucoumiinHbl/ TEMA g Buner yueGHOI paboThl, dopMma TeKylIero
n/H $ | BKIIOYAs CAMOCTOSTE/IBHYIO paboTy 00yJarommxcsi , | KOHTPOJIA
= E MPAKTUYECKYIO MMOATOTOBKY U TPYJOEMKOCTh ycneBaemMocTu/
£ 2 (B gacax) dopma
o g NPOMEKYTOYHOM
5z, KonrakTHas paboTa npemnogaBares ¢ =
= o 8 arrecTanuu
=) o0y4armuMucs =
@ < o ) (mo cemecTpam)
S S & =
o = - -
ol « = e =) S
5% Z ; s Jlekuust | Cemunap/ KoncyabTanust 58
g = = TpakTH4ecKoe, g s
z| 8 : = 6 z =
Q o JabopaTopHoe =
O & = = 3anaTHe/ S
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. @epMEHTHBIE CUCTEMBI AbIXaHUSA U UX .
b 2 6 1 1 - 4 YcrHbli onpoc
KJaccuUKaIns KCP
3 TectupoBanue
Tema 3. CyOcTpaTrsl ABIXaHUS U IYTH UX
OKI/ICJICHI/IZ pathiA . 2| 14 2 2 - 8 Kosutoksuym
KCP




TectupoBanue

Tema 4. MUTOXOHJIpUH U JIbIXATEIbHAS Komutoksiym
3neKTp0HTpchno§$HasI ui[m, 135 0.5 Pegepar
Hoknang
KCP
TectupoBanue
Tema 5. Conpsixerne HochopuIrpoBaHUS C Komoxuym
+ 12,5 0,5 Pedepar
nepeHocoM 3eKkTpoHoB. H -AT®d-cunTaza Toknan
KCP
Konnoksuym
Tema 6. MexaHU3MBbl peryJaliUuUd CUCTEMBI 6 i Pedepar
OKHCIIUTEIBHOT0 (POoCchOpHIINPOBAHUS Jokiaz
KCP
Tema 7. [Tyt «cBOOOIHOTO OKUCICHHSI: Konnoksuym
HECOIPSKEHHOE C 3allaCaHUEM SHEPTUU U 7 i Pedepar
paszo01ieHHoe abixanue. Poib ki1erouHoro 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
IToaroToBka K MPakTUYECKOMY 3aHSATUIO C HCIIOIb30BAaHHUEM Va)l(2);
Tema 1. Benenue. KOHCIIEKTa JIEKLIWH, PEKOMEHIYEMOW W JIONOJHHUTEIbHOU Va)2 (1)
5 JIpIXaHue - HUEHTPAIBHOE |IUTEpaTyphl. 1-2 4 KonnoxBuym
3BEHO MeTalosn3Ma CaMoCTOATEIbHOE U3yUEHUE TEOPETHMUYECKOT0 MaTepHala Io Joxunaz
KJIIETKU Bompocy: «OCHOBHbIE U  aJbTepHATUBHBIC  (YHKIUH
Jeixanus». [1oAroToBka Jokiana no JaHHOU TEMeE.
IToaroToBka K MPakTUYECKOMY 3aHSATHIO C HUCIIOJIb30BAHUEM Komnoxeuym |V a) 1 (1, 2)
Tema 2. depMeHTHbIE KOHCIIEKTA JIEKIIMY U PEKOMEHAYEMOM JINTEPaTypHI. Yernetii onpoc |V a) 2 (3)
2  |cUCTeMBbI JAbIXaHUs U UX |CaMoCTOsTEeNbHOE M3yUYeHHE TEOPETHYECKOro MaTepuala 1o 2-3 4
KIaccu(uKaIus BonpocaM: «Pojib BUTAMUHOB B OpPTraHU3alMU JbIXaTEIbHBIX
(hepMEHTOBY.
IToaroToBka K MPakTUYECKOMY 3aHSITHIO C HUCIIOJIb30BAHUEM TectupoBanne |V a) 1 (2, 3)
KOHCIIEKTA JIEKLIMY U PEKOMEHAYEMOM JINTEPATYPHL. Konnoksuym |V/ a) 2 (21 3)
Tema 3. CyOcTpars CaMOCTOSATENILHOE M3YdEHUE TEOPETHIECKOTO MaTepuana 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 MPakTUYECKOMY 3aHSTHIO C HUCIIOJIb30BAHUEM TectupoBanne |V a) 1 (2, 3)
Tema 4. Muroxonpuy 1 |KOHCIEKTa JIEKLIUH 1 PEKOMEH]LyeMOIi JIHTEPaTypEL. Komnoksuym |V a) 2 (1)
CamocToATEeNIbHOE N3yYeHHE TEOPETUYECKOro Marepuala o Pedepat
JbIXaTenbHast . 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 CaMOCTOSITEIbHOM
BBITIOJTHEHUS (dac.)
paboThI
IlonroroBka K MPakTUUECKOMY 3aHSTHIO C HCIOJIb30BAaHUEM TectupoBanue |V a) 1 (1-3)
KOHCIIEKTa JIEKIIMU ¥ PEKOMEHyeMOH JINTEPaTyphl. Komroksuym |V a) 2 (1)
Tema 5. Compskenue CaMmocTOATEeNIbHOE N3yYCHHE TEOPETHYECKOT0 Marepuana Io Pedepat
Bonpocy «Hemurtoxonapuansasle AT®-cuHTETa3bl KIETOK Hoxnan
dochopmmpoBanus ¢ . -
2 pactenuii. H -AT®-a3pl mma3MaieMMbl ¥ TOHOILIACTA. 5-6 8
IIEPEHOCOM DJIEKTPOHOB.
H-AT® CtpykTypa, IJOKamm3amusi B KIETKe, (PHU3UOJIOTHIECKOe
} -cnHTasa 3HAUCHHEY.
Hanmcanue pedepara, moaroToBka IOKJIaAa ¥ Mpe3eHTAIUH
o TeMe pedepara.
[ToAroToBKa K MPAaKTHYECKOMY 3aHSATHIO C HMCIOJIb30BaHUEM Va)l (1, 2)
TeMma 6. MeXaHU3MEI KOHCIIEKTA JIEKIIMY U PEKOMEHAYEMOM JINTEPaTypHI. Va)2(l)
CaMocCTOATENIbHOE W3YyYCHHE TEOPETHYECKOTO Marepuana Io KomnokBuym
pEryJIsILiuUA CUCTEMBI
2 Bompocy:  «Perymsums ~ moToka — BOCCTaHOBHTENBHBIX 6-7 4 Pedepar
OKHUCIIUTEIBHOTO
SKBUBAJEHTOB MEXIYy IIMUTO30JIEM M MHUTOXOHAPUSIMUN. Jloxnan
(bocdoprmiposarus Hanmcanue pedepara, moaroToBka MOKJIana W MPE3CHTAMN
o TeMe pedepara.
Tema 7. [Tyt IToaroroBka K MPaKkTHYECKOMY 3aHATHIO C HCIOJIb30BAHHUEM Va)l (2,3)
«CBOOOIHOTO KOHCIIEKTA JIEKIIMY U PEKOMEHAYEMOM JINTEPATYpHI. Va) 2 (1-3)
OKHCIICHUSIY: CaMocTOsATENbHOE U3yUEeHHE TEOPETHUYECKOro MaTepHaa Io
HECOIPSUKEHHOE C BOMpocaM: «YdacTHe pa3o0maroninx OeiIKoB u AI[CD/ATfD— Komtoksuym
HTHUIIOpTEPa B TEILION KIUHU Y )KUBOTHBIX M PacTCHHI
2  |3amacaHWeM PHEPTUU U a OPTCpa B TCIIONPOLYKIHIH y 0 PACTCHIHY, 7-8 4 Pedepar
«YyacTe aJbTepHATUBHOW OKCHA3bl B TEIUIOMPOIYKIHH Y
pa300IeHHOe JbIXaHHE. Jlokmazn

Posp kineToyHoro
JBIXaHUS B 00pa30BaHUU
TEIIONPOAYKIIUHA

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| HaszBanue pasnena, TeMbl . Cpoku  |TpymoeMKocTh o
Bun camocTosiTensHON paboThI CPEnCTBO CaMOCTOSITEIbHOM
BBIIIOJIHEHUS (uac.)
paboThI

[ToaroroBka K MPaKkTHUYECKOMY 3aHATHIO C HCIOIb30BaHHUEM Va)l(1)
KOHCIIEKTA JIEKLIMY U PEKOMEHAYEMOM JINTEPATypPHL. Va)2(2,3)
[lonroroBka cxeMmbl peakLuil KJIETOYHOTO IbIXaHHUS U €ro TTychMeHHbIH

Tema 8. CBA3b INbIXaHKS C [B3aMMOCBSA3M C JPYTMMH MHPOLECCAMH OOMEHA BEIIECTB 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 MPAaKTHYECKOMY 3aHATHIO C HCIIOIB30BaHHEM Va)l (1)
KOHCIEKTA JIEKIUU U PEKOMEHIYEMOM JIUTEPATYPHI. Va)2 (2, 3)
CaMmocTOATEeNIbHOE W3YyYCHHE TEOPETUYECKOro Marepuala Mo IMHCcEMEHHBIIH

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

2  |OpIXaHHS OT BHEIIHUX M |pacTeHuii», « MUHEepanbHOe MUTAHKUE U JbIXaHHe pacTeHuii»,)  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.

OO6muit 00beM caMoCTOATEIHHOM paboThl o auctumIuHe (yac) — 50

N3 Hux o0beM CcaMOCTOSTENbHOW pabOTHI € MCHOJb30BAHHEM JJIEKTPOHHOrO OO0y4YeHHMSl U

JAUCTAHIIMOHHBIX 00pa3oBaTeIbHbIX TexHooruii 30 (yac)




4.3 Copep:xaHnue y4eGHOro MaTepuaJia

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

OcHOBHOM IpeIMeT U3Y4YEeHMs JUCLUIUIMHBL, NN U 3a1a4u Kypcea. Mcropus pa3BUTHS yYEHHUS
o nbixanuu. OOmee ypaBHeHue npixaHus. CyOcTpaThl ABIXaHUS, JBIXaTENbHBIN KO3()(UIIUEHT.
JlpIxaHue pocTa U AbIXaHue noanepkanus. [lapameTpsl, XapakTepu3yronye IbIXaHue, U METOABI UX
ornpenenenus. OCHOBHbIE (DYHKIIMHM JBIXaHUS: SJHEPreTHUYECKast, TpPOpUIECcKas, TEPMOPETYIATOpHASI.

Tema 2. @epMeHTHbIE CHCTEMbI IBIXaHUA U UX KJaccuPuKanus

THUIIBI  OKUCIMTENBHO-BOCCTAHOBUTEIBHBIX — peakuuil. llonsatue goHOp MW akuenrop.
XapakTepuCcTHKa OTAEIbHBIX IPYII JbIXaTelbHbIX (hepMenToB. [Tupuaun3aBucumsble (aHa pOOHBIE)
JETUPOreHasbl, CTPOEHUE, CyOCTpaThl, MEXaHU3M JEUCTBHUS, NpeacTaBUTenn. DiaBUH3aBUCUMbIE
(a9poOHbIe) JeruaporeHasbl, XUMHUYECKas CTPYKTypa, MEXaHWM3M JEWCTBUS, IPEICTABUTEINH.
Oxcuiasbl 1 OKCUreHasbl. Poiib BUTAaMHUHOB B OpraHU3aIMU AbIXaTEIbHBIX (PEPMEHTOB.

Tema 3. CyOcTpaThl AbIXaHUS M IIYTH UX OKUCJIEHUS

CyOcTparbl Jpixanus. [JTMKOIM3: MCTOPUYECKUE ACIEKThI, IOCJIEA0BATEILHOCTh PEaKIIHi,
¢dochopunupoBanue Ha ypoBHE cyOcCTpaTa. DHEpreTMYeCKMi BbIXOJA TINIMKOJIM3a. Perymsamus
TIIMKONM3a. AHa’poOHOE TpeBpalleHue nupyBaTa - OpokeHue. Buasl Opoxkenus. DyHKuun
raukonu3a B kieTke. [lupyBaraermzaporeHassblii komiuviekc ¢epmentoB. Kodepmentsl u
KO(akToOpsl KOMIUIEKCA. Perymsmuss NUpyBaTAETUAPOTEHA3HOTO Komiuiekca. Llukn mu- u
TpukapOoHOBbIX kHchoT (1ukia Kpebca) u ero jokanuszauus B kietke. OCHOBHbIE METAaOOJIUTHI U
(dbepMeHTaTUBHBIC peakuuu LuKiIa. Perymsamus pa®otel nukina. AnHaGonmudeckue (QyHKIUH
LUTPATHOTO IIMKJIA, AHAIUIEPOTHMYECKUE peakUuu. ODHeprerudeckas 3(PQPEeKTUBHOCTb IpoLecca.
['TMoKCUCOMBI M TTIMOKCUJIATHBIA LUK y pacTeHuil. OCHOBHBIE META00IUTHI U (PEPMEHTHI LMKIIA.
Perynauuss rmimokcuiaTHOro 1ukia. Posb  MIMOKCMIIATHOIO MyTH B OOMEHE BEIIECTB.
[lenrozodochaTHpii MyTh OKUCIEHUS TIIOKO3bI M €ro  (U3MOJOTHYECKOE 3HAuCHHE.
OHEpreTU4ecKuil BBIXO, PETYJISILMSL.

Tema 4. MUTOXOHIPHHU U AbIXaTeJbHAs JJ1eKTPOHTPAHCIOPTHASA LeNb

VYibTpacTpykTypa MUTOXOHApUil. OCOOEHHOCTH cOocTaBa U CBOMCTB Hapy>KHOM W BHYTpEHHEH
MUTOXOHJIpHAJIbHBIX MeMOpaH. DiekrpoHTpaHcnopTHas uens (DTLl) npixanus - nyrh mepeHoca
3JIEKTPOHOB OT cyOcTpata Ha Oj. XapakTepUCTUKA MEPEHOCUYHUKOB 3JIEKTPOHOB U MEPEHOCUYHUKOB
BOZIOpOJa. XUHOHBI, UX XMMHUECKOE CTPOCHUE U CBOWCTBA, yOuXuHOH. JKenezocepHble Oenku, UxX
XUMHUYECKOE CTPOEHUE M CBOMCTBA. LIUTOXpOMBI, UCTOPUS OTKPBITHS, XUMHYECKOE CTPOCHUE U
ceoiictBa. OcHoBHble kKomriuiekchl OTIL[. Kommuexke [ (HAJIH-yOuxuHOH-OKCHAOpEeayKTa3a),
CTPYKTYpa, CyOb€AMHUYHBIN cocTaB, MHIHOUTOPHI, pyHkimu. Kommieke 11 (cyknuHar-yOuxuHOH-
OKCUJIOPEIyKTa3a), CTPYKTypa, CYObeIMHHYHBIA cocTaB, UHruOuTOphl, pyHkiuu. Kommiekce |1
(YOUXHMHOI-IIUTOXPOM C-peIyKTa3a), CTpYKTypa, HHruouropsl, Gpynkuu. Kommieke IV (uutoxpom
C-OKCcHa3a), CTpyKTypa, UHTHOUTOPHI, (PyHKIuu. OcobernHoctu crtpoeHust DTl pacturenbHbIX
MUTOXOHJIpHH, aJIbTEPHATHBHAS LUAHUAPE3UCTEHTHAs] OKCHAAa3a W aJbTEPHATUBHBIE POTCHOH-
HeuyBcTBUTENbHBIE HAJ[(D)H-neruaporenassl. [IpoctpancrBenHas opranumzauus OTL[ B
MemOpane mutoxoHapuid. Cynepkomiuiekcbl DTL] MUTOXOHAPHIA, METO/BI UX UICHTU(UKALIH.

Tema 5. Conpsikenne GpochopuiInpoBaHus ¢ epeHocoM iekTponos. H -AT®-cunrasa

BHyTpeHHss MemMOpaHa MHUTOXOHApPHHM — BaKHeWIIMil mpeoOpa3oBarens sHepruu. Mcropus
Boripoca. Ilepenoc snexkrpoHoB u npoToHoB mo DTIL[ mutoxonapuii (I, III u IV xommiekcer).
Hctounuku »nexkTpoHoB Ui ¢pyHkiuoHupoBanus DTL muroxonapuii. ComnpsbkeHre TpaHCIoOpTa
AJIEKTPOHOB U TMPOTOHOB. BHOIOrMYEeCKUil CMBICT MHOTO3TAlHOTO MEpPEeHOca AJIEKTPOHOB IO
apixarenbHoi nenu. OxucnurensHoe ¢ochopunupoBanue. [IyHkrsl dochopunuposanus B DTL]
MHTOXOHJIpUI. XEeMHUOCMOTHYECKAs] TEOPHUS COMpsDKEHNs MUTYEIUIa U €€ OCHOBHBIE IOJIOKEHHUS.
IIpencraBineHuss O MeXaHM3Max TpAaHCIOPTa IPOTOHOB B JbIXaTeNbHOM Lenu. l'eHepanus
MIPOTOHHOT'O MOTEHIIMAJIA [0 MEXAHU3MY OKHUCIUTENbHO-BOCCTAHOBUTENIBHOM NETIIN U 10 BapUaHTY
IpOoTOHHOTro Hacoca. IIpotoHnpoBogsammii Q-uuki. Bo3moxHble MexaHu3mbl reHepauuu ApH+
xommrekcamu 1 u IV. H'-AT®-cunTa3a, cyObeMHAYHOE CTPOCHHE, PACTIONOKEHHE B MeMOpaHe.
Mexanusm cunreza AT®, koHpOpMaLMOHHbBIE COCTOSHUS KaTaTUTHYECKUX yuacTkoB. [IpoBeneHue



npoToHoB uepe3 ¢aktop Fo. I'maponusz AT® uzonuposanubiM (aktopom Fi. Tpancropt AT® u
AJI® depe3 MUTOXOHApPHAIbHBIE MEMOpaHbl, TpaHCIOKa3a aJeHWHOBBIX HYKICOTHIOB.
Uuru6uropsr H'-AT®-cunTa3bl. DHepreTHuecKue BamoThl KieTku. CoOnpsukeHHe W pasoOIeHue
IIPOLIECCOB OKUCIIEHUS U (HPOCHOPUIUPOBAHHUS.

Tema 6. MexaHU3MBbI pery/isiiii CHCTEeMbI OKHCJIUTEIHHOT0 (ochopuInpoOBaHUs

JlpIxaTenpHbI KOHTPOJIB: O0IIee IMOoHsATHEe, 3HaueHue cooTHomeHus AJ[D/ATD, mexaHuzm
ocymectBineHus. Dddekr Ilactepa. Coornomenne HAJIH/HAJI+, ero BiusiHHE Ha CKOPOCTh
npIXaHust. AknenTopHbli KoHTposib AbixaHus (P:0). KosddunueHt axnentopHOro KOHTPOJISA
(k03¢ PUIMEHT IBIXaTEeIBHOTO KOHTPOJIS). XapaKTePUCTUKA SHEPTreTHYECKOTO COCTOSHHS KIIETOK,
cootHomeHue [ATD])/[AAD]*[P]. Ilonarue o MeTabOJUYECKHX COCTOSHHUIX MHUTOXOHIPHIMA
(cocTosiHME | MM 3HJIOTEHHOE JBIXaHUE; COCTOSIHME 2 WM 4-€ cyOCTpaTHOE; COCTOSIHME 3 Wiu
aKkTHUBHOE (hochopuMpyroliee COCTOsAHUE; cocTossHue 4 win HedochopuiIupyrolee COCTOSHUE;
cocrossuue 5). Ilapamerpbl  AbIXaTeIbHOM  AKTMUBHOCTH  MUTOXOHIPHM,  OIpeessieMble
nojsporpaguueckuM  MeTofoM  (CKopocThb  (HOCHOPUIMPYIOIIEro  JbIXaHUs,  CKOPOCTb
HepochHOPMITHPYIOLIETO AbIXaHus, KO3 (UIIMEHT AbIXaTeNbHOr0 KOHTPOIIst, oTHomeHne AJ[D:0).

Tema 7. IlyTH «CBOOOJHOr0 OKHCJIEHHSD): HECONMPSIKEHHOE € 3alMacaHueM JHEPruv M
pa3o0iuieHHoe AbIXaHue. Posib KJIeTOYHOro AbIXaHusl B 00pa30BaHMHU TENJIONPOXYKIIUH

[Tonstne «cBoOOAHOE OKHUCIIEHUE». Paznuuus B MeXaHuU3Max JbIXaHUS, CONPSHDKEHHOTO C
bochopunrpoBanrnem, HECONMPSHKEHHOTO C 3aacaHueM YHEPrHU U pa3oOmIeHHOro. TepMOreHuH U
nonobHple emy Oenku, pa3oOuaroMe Mpouecchl OKuciaeHuss U (ochopuaupoBaHus B
MUTOXOHJIPUSIX JKMBOTHBIX M pacTeHuid. CTpoeHue, MeXaHu3M JeHCTBUS, peryjsauus,
¢uznonornueckoe 3HaueHue. LIIlyHTbI HECONPSKEHHOTO IbIXaHHs B JbIXaTEIbHOW LEMHU PACTCHUH.
AnpTepHaTUBHAs IIMAHUJIPE3UCTEHTHAsI OKCUAA3a - IIYHTUPOBAHUE BTOPOIO M TPETHETO MYHKTOB
COIPsDKEHMs B JbIXaTenbHOU Henu. CTpyKTypa, MEXaHM3M peryisiuuu, (GU3MOJOTHYecKass poJib.
AnbpTepHaTuBHbIE poTeHOH-HeuyBcTBUTENbHbIE HAJI(®)H-pnermaporenassl - mIyHTHpOBaHHE
IIEPBOrO0  IIyHKTa  CONpPSDKEHMsT B JbIXarTelNbHOW  Lenu. BHemlHMEe © = BHYTPEHHHE
poreHoHHeuyBcTBUTENbHbIE HAJI(®)H neruaporenassl: CTpyKTypa, MEXaHHM3M pEryJlNH,
dusmonoruyeckas ponb. MexaHu3Mbl 06pa3oBaHus Temna B kuBoi kietke, ApH' kak ncTounmk
SHEPruM g 00pa3oBaHUs TEIJIOThI. TepMOperyisTopHas akTUBalUs CBOOOJIHOTO AbIXaHUS Yy
KHUBOTHBIX. TepMoperyasTopHoe pazoliieHue Abixanus U GochopuiinpoBanust B Oypol xKUpPOBOH
TKaHH, POJb TEPMOTeHUHA. TepMOpEeryasiTopHOe pa3o0lleHue IbIxaHus U GocopuinpoBaHus B
CKeJIETHBIX MbIIIIax, poib AJIO/ATd-antunoprepa. TepmoperyasiTopHoe pazoOIieHne IbIXaHus 1
dbochopunupoBanusi B TedeHU. TepMoperyisTopHas akTUBalus CBOOOJHOIO OKHUCIEHUS Y
pacrennii. Tepmorenes y mnpencraButenedl ceMelcTB Apouanble U JIoTOCOBBIE, pOJIb
aIbTEpHATUBHON OKCUAA3bl U Pa300IIAI0IMINX OEIKOB.

Tema 8. CBsi3b AbIXaHMA ¢ IPYTMMH NpoleccaMu 00MeHa BellecTB

ObecnieueHune KiIeTku sHeprueil u merabonuramu. [IpoMexyTouHble MPOAYKTHI ABIXaHUS Kak
cyOcTpathl [l 00pa3oBaHUs pasIMYHbIX opraHudeckux coeauHenuil. Marepmenuarsr [1DI1 kak
YYaCTHUKHM CHHTETHYECKHX peakuuid. Ponb apixanus B perymsuuu pH y pacrenuil, QpyHkuus
aJIbTEpHATUBHBIX IyTel. Perynauus pH ¢ momMolpo anpTepHaTUBHOTO HUAHUPE3UCTEHTHOTO MYTH,
«aJbTEPHATUBHOTO  IMYTH  IJIMKOJU3a»,  «AJbTEPHATUBHOIO MyTH  OpoxeHus».  CBA3b
aJIbTEPHATUBHOI'O IYTH JBIXaHUS C MaTUK-3H3UMOM [yt pH-perymsamuu. Jlpixanue u GoTocHHTE3.
VYyactue anbTepHAaTUBHON OKCUAA3bl, aJIbTEPHATUBHBIX POTEHOH-HeuyBCTBUTENbHBIX HAJ(P)H-
JETUIPOTeHa3 U Pa300IIaroIuX OeKOB B ONTUMU3ALUU (OTOCHHTE3A.

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

BnusHue Ha npixaHue BHEIIHUX (aKTOPOB cpeibl. BausHue Temnepatypsl. BiausHue razoBoro
coCTaBa Cpebl: HEJOCTAaTOK KUCIOpoja (TMIIOKCHUS M aHOKCHs), MoBbIMIeHHOEe coaepxkanue COj.
BnusHue BnaxHocTH. BnusiHMe yciioBuii MUHEpaJbHOTO NUTaHMs. BnusHue 3aconeHus. BiausHue
cBeTa. BnusHue BHYTpeHHHX (aKTOPOB Ha JbIXaHHWE. 3aBUCHMOCTb JIbIXaHUS OT BO3pacTa.
Knumakrepuueckuii mojbeM JbIXaHUs. 3aBHCUMOCTh JIBIXaHUS OT OCOOCHHOCTEH OpraHoB, HMX
¢dusnonoruueckoro coctosiHus. OcoOEHHOCTH [JbIXaHUSl JIMCThEB, KOpHEH, KIyOHeH u
KOPHEIUIO/I0B, LIBETKOB, CEMSH, IO/I0B.



4.3.1 TlepeyeHb CEMUHAPCKUX, MPAKTHYECKHUX 3aHATHII U JIaOOPATOPHBIX padoT

Ne Ne HaumeHoBanue TpyroeMKoOCTb Ouenounbie | PopMupyembie
n/H | pa3aeia CeMHMHAPOB, (uac.) cpeacrsa KOMIIETeHIIUHN
U TeMbI NPAaKTHYECKUX U Bceero N3 anx (MHIMKATOPBbI)
J1a00paTOPHBLIX padoT | yacos npaKTHYecKas *
MO/ITOTOBKA
1 2 3 4 5 6 7
1 |Temal OcHoBHEIE 1 1 KomnoxBuym IK-1
allbTepHATHBHbIE Joxna HJIK ik 1.1
(GYHKIMU JBIXaHHS HJK nc 12
2 | Tema2 DepMEHTHBIE CUCTEMEI 1 Konnoxsuym MK-1
JBIXaHHS M POJIb VYcrHblii onpoc HIK 114
BUTAMHHOB B MX HJK nc 12
OpraHu3aIu
3 | Tema3 Cragnu KI€TOYHOTO 2 TectupoBanme MK-1
JIBIXaHWsL: TIIMKOJIN3 U KostokBrym MK pc 11
uka Kpe6cea. Perymnsimms HIIK g 1.2
HUPYBATICTHIPOreHA3HO-
I'0 U 0-KETOTJIyTapar-
JIETHIPOTCHA3HOTO
KOMILJIEKCOB
4 | Tema 4 OTL muTtoxXoHApHUH Yy 2 TectupoBanne K-1
Pa3HBIX OPraHU3MOB. KostokBrym HJIK ke 1.1
KoMruiekcsl u Pedepar HIIK g 1.2
CYIEPKOMILIEKCHI Hoxnan
5 | Tema 5 ConpspkeHue TpaHCIIopTa 2 TectupoBanne NK-1
3JIEKTPOHOB M TIEpEHOCa KostokBrym HJIK ke 1.1
POTOHOB. H'-AT®- Pedepat UK 1k 1.2
CHHTAa3a Joxmnan
6 | Tema6 Ananu3 MeTaboInuecKuX 1 KommokBuym IK-1
COCTOSHUI MHTOXOHAPHIA Pedepar WK ik 1.4
C OMOIIBIO Joxua HJIK 1k 1.2
noJIAporpauIeckoro
aHanu3a. OKUCIUTENHHO-
BOCCTaHOBHUTEJILHbIE
COCTOSIHHMS NTEPEHOCYMKOB
7 | Tema7 PaszHooOpasue myreit 1 KomnoxkBuym IK-1
CBOOO/IHOTO OKUCIICHHS Y Pedepar WK ik 1.4
JKUBOTHBIX ¥ PACTEHHH Jloknan MK g 1.2
8 | Tema 8 Jpixanue u GoToCHHTE3 2 [TuceMeHHBII IK-1
KostokBrym HIK .2
Pedepar
Jloxman
9 Tema 9 Brnusinue ycnoBuii 2 IIucLMeHHbBIH IK-1
BHCILHEH cpeibl Ha ompoc HJIK e 1.1
WHTEHCHBHOCTD JbIXaHHs KosmoKBryM HIIK 112
pacTeHuii u aKTHBHOCTH Pedbepar
AIbTEPHATUBHBIX ITyTEN JloKman
JIBIXaHUsI




4.3.2

Ilepeyenr TeM (BOMpPOCOB),

BBIHOCHUMBIX

CTYJIeHTAMM B paMKax caMocTosiTeJbHO padoTsl (CPC)

Ha CaMOCTOATECJIbHOC M3YyUYCHUE

Ne i/

Tema

3apanne

Dopmupyemas
KOMIIeTeHIIUsI

NIK

1.

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

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

[K-1

MK pigc 1.1
HﬂK 1IK1.2

Tema 2. ®epMeHTHBIE
CUCTEMBI JIBIXaHUS U UX
Kiaccuukanms

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

[K-1

MK pigc 1.1
Hﬂ[( 1IK1.2

Tema 3. CyOcTpatsl
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

HﬂK IIK 1.1
HﬂK IIK1.2

Tema 4. MUTOXOHIPUHU
M JbIXaTelIbHas
3JIEKTPOHTPAHCIIOPTHAS
LICIIh

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

[K-1

HﬂK IIK 1.1
HIK pix1.2

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

N3yuuth TEOpETHUECKUI
MaTepual 1o BOIpocam:
«HemuToxoHIpHaIHHBIE
AT®-cuHTeTa3bl KIETOK
pactenuit. H -AT®-a3p1
I1a3MalIeMMBI U
toHotacta. CTpyKTypa,
JIOKaIN3alus B KIETKe,
(usnonornyeckoe
3HAYCHHEY.
[oaroroButs pedepar wu
JIOKJIaJ1 IO JIAaHHOM TeMe.

[K-1

HJK IIK 1.1
HﬂK IIK1.2

Tema 6. MexaHu3MBbl
PETYJISIHA CUCTEMBI
OKHUCJIUTEITHHOTO

dbochopunupoBanus

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

[K-1

HﬂK IIK 1.1
HHR‘ IIK1.2




7 Tema 7. Iyt W3yunTh TEOPETUYECKUIA MK-1 HIOK 14

«CBOOOIHOTO MaTepua 1o BoIpocam: HIIK g1 >
OKHCIICHUI: «Yyactue pa3o0Iarnmx
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

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

8 Tema 8. CBsa3b [ToArOTOBUTH CXEMY IK-1 UK 51
JBIXAHUS C IPYTHMH peaKiuii KJIETOYHOI O MK nxi.2
poreccaMu o6MeHa IBIXaHUS U TTOKA3aTh €ro
BeIECTB B3aUMOCBSI3b C IPYTUMU

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

9 Tema 9. 3aBUCUMOCTD W3y4uTh TEOpETHIECKHUIA IK-1 UK k1
IBIXaHWS OT BHCIIHUX M | MaTCpHall 110 BOIIpoCam: MK nxi.2

BHYTPEHHHX (paKTOPOB «I"a30BBIi1 cOCTaB
aTMocQepsl 1 JbIXaHue

pacteHuit», «MuHepaabHOe
MIUTaHUE U AbIXaHHE
pacteHui», «Bonnblii
JNeUIUT U AbIXaHUC
pacteHui», «Y -
W3ITy4eHHEe U AbIXaHHe
pacteHui». [loaroToBUTH
pedepar u 1oksaja no
BBIOpaHHOU TeMe.

4.4 MetoanyeckHe YKa3aHHUsA 110 OPraHU3ALMHU CAMOCTOATEIbHOI padoThl CTY1eHTOB

CamocTrosTenbHass paboTa CTYIEHTOB SIBJISETCSI COCTaBHOM YacThlO Y4eOHOro mpoliecca |
MMeEeT LeJIbIO 3aKpeIIeHHE U YIiyOIeHue MOoTyYeHHbIX 3HAHUH M HAaBBIKOB, IIOMCK M TPHOOpETeHNE
HOBBIX 3HAHUH, a TAK)XK€ BBHIMOJIHEHUE YYCOHBIX 3aJlaHHid, IOJrOTOBKY K MPEACTOSIIUM 3aHITHSM,
3a4eTaM M SK3aMeHaM.

Jiss  opraHM3anMy  CaMOCTOSATENBHOM pabOThl 1O AWCHUIUIMHE «BHOXUMHS JIBIXaHUS»
UCTOJIB3YIOTCS cleaytoImue GopMbl CAMOCTOSTEIBHON Y4eOHON pabOThI:

- PaboTa Hag KOHCIIEKTOM JIEKIIHAH.

- [lon6op, nzyueHue, aHaaIu3 peKOMEHJOBAHHON JIUTEPATYPHI.

- CaMocTosITeTThHOE H3yUeHHE OTACITBHBIX TEM, MaparpadoB, He U3II0KEHHBIX B JICKIINH.

- IloxroroBka K MpaKkTHUYECKOMY 3aHITHIO COCTOMT B TEOPETUYECKOH IOATOTOBKE H
BBITTOJIHEHUH MTPAKTHYECKHUX 3a/1aHUI (OTBETHI HA BOIIPOCHI | T.JI.).

- Hanincanue pedepaToB, NOArOTOBKA J0KIAI0B.

- [ToaroroBka K TECTUPOBAHUIO.

- [TonroToBka Kk 3ayery.

ITucomennvie pabomoel. Jljis W3ydeHUs TeM, HE H3JIOKEHHBIX B JICKIIUH, PEKOMEHIYeTCs
UCMOJIb30BAaTh OCHOBHYIO M JIOMOJHUTENBHYIO JIUTEPATypy, a TakKe UCTOYHUKH, HalJCeHHbIE MPHU




MOMOIIM WH(OPMAIMOHHO-CIIPABOYHBIX U TOUCKOBBIX cuUCTeM. [l 3akperuieHus Marepuana
pPEKOMEHyeTCsl JeNlaTh KpaTKue KOHCIEKTHI Mo TeMe. B paMkax aucuurinHbl «buoxummus
JBIXaHUS TAK)KEe MPETYCMOTPEHO BBITIOJHEHUE MUCHMEHHBIX PadOT 1O BOMpPOCaM, BBIHECEHHBIM Ha
caMoCTOsITeNIbHOEe M3yueHHe. KauecTBO BBINMOIHEHHON pabOThl OLIEHUBAETCA B X0/€ OOCYKICHUS
JAHHBIX BOIIPOCOB IPHU MPOBEICHUH KOJJIOKBUYMA IO COOTBETCTBYIoMIEH TeMe (cM. 1. 4.3.1).

Pegdhepam — dhopma nucbMeHHON pabOThI, KOTOpas MPEACTABIAET COO0N KpaTKoe H3JI0KEHUE
COJIEp’KaHusl HAy4YHBIX TPYIOB, JUTEpATyphl MO ompenencHHord teme. OO0beM pedepata MOKET
nocturate 15-20 cTp.; Bpems, OTBOJMMOE Ha €ro MOArOTOBKY — OT 2 HEAEIb JI0 MEcsla.
[TonroroBka pedepara moapazyMeBaeT CaMOCTOATENBHOE HW3YYEHHE CTYACHTOM HECKOJIBKUX
JUTEPaTypHBIX UCTOYHUKOB (Y4eOHUKOB, MOHOTpaduil, HAyYHBIX CTaTel U T.1.) MO ONpeAeIEHHON
TeMe, HE paccMaTpUBAEMON MOAPOOHO Ha JIEKIMH, CHCTEMAaTH3aIMI0 MaTepuaiga U KpaTKOe €ro
uznoxenue. llens Hanucanus pedepata — NPUBUTHE CTYACHTY HaBBIKOB KPaTKOTO U JJAKOHUYHOTO
MPEJICTAaBICHUS] COOpAaHHBIX MarepualioB W (AKTOB B COOTBETCTBHH C TpPeOOBaHUSIMU,
MPeIbABISEMBbIMU K HAYUYHBIM OTYETaM, 0030paM U CTaThsIM.

CrpykTypa pedepaTa BKIIOYAET:

- TuTynbHBIN JHCT.

- Conepxanue.

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

- OcHOBHasl 4acCTh Pa0OTHI COCTOWT W3 HECKOJIBKHX Pa3JeJiOB, B KOTOPHIX H3JIaracTcs CYyTh
TeMbI pedepara.

- 3aKJIr04YeHHUE.

- CIMCOK HCIOJIb30BAHHOM TUTEPATYPHI.

[Ipu odopmiiennn pedepara clieayeT MNPUACPKHUBATHCS TEXHHUUYECKUX  TPEOOBAHHM,
MpeIbABISEMBIX K pedepaTamM v KypcOBBIM paboTaM, UMEIOIINXCS Ha Kadeape.

Kputepun oniennBanus pedepara:

- OLeHKa «OTJIMYHO» BBICTABIIAETCS B TOM CiIyyae, €ciid B pedepare MOJHOCThIO PacKphITa
TE€Ma, IPOAHAIM3UPOBAHO COBPEMEHHOE COCTOSIHME BONpOCA, MaTepuai H3JI0KEH JIOTMYHO,
MOCNe0BaTeNbHO, MpHuBeNIeHO He MeHee 10 JuTepaTypHBIX HMCTOYHHKOB (Cpeid KOTOPBIX
npeobiamaer JnUTEeparypa 3a mocienHue S5 1neT), pedepar oQopmIeH B COOTBETCTBHH C
TEXHUYECKUMHU TPeOOBAHUSIMHU, IPEABABIIEMBIMH K TAKOTO poJia paboTaM.

- OneHka «XOpouio» - TeéMa pacKphiTa, MPUBEACHO JTOCTATOYHOE KOJIMYECTBO MaTepuaia, HO
IIPU 5TOM MaTepHall B HEIOCTAaTOYHOU CTETNeHH MPOaHaIN3UPOBaH aBTOPOM, odopMieHHe pedepara
COOTBETCTBYET TEXHHUYECKUM TPEOOBAHHSIM.

- OlLleHKa «yJIOBJIETBOPHUTEIHHO» - T€Ma PAacKpbiTa MOBEPXHOCTHO, MaTepuai MPUBEIEH Kak
mpocTtasi KOHCTaranus (akToB, HE TNPOAHAIM3UPOBAH, B OQOPMIICHHH HMEIOTCS TEXHHUYECKUE
HEJOCTaTKH, CIIUCOK JIUTEPATYPhl COIEPKUT MEHEE 5 UCTOUYHUKOB.

- OneHka «HEYIOBJICTBOPUTEIBLHO» - TeMa HE PACKPBITA, CKYIHBIM O0BEM IPHBEICHHBIX
MaTepuasoB.

Yemuwiii 0oknao — 3to cooOuienne B Tedenue 10-15 MuH, B KOTOPOM CTYJEHT B JJAKOHUYHOM
dbopMe TOMKEH H3J0XKHUTh MaTepuall MO COOTBETCTBYIONIEH TeMe, MPUICPKUBASACH CIEIYIOIIETO
IUIaHa: BBEJEHHE, OCHOBHAs 4acTh, 3akitoueHue. Jlokman compoBOXAaeTcs Npe3eHTalMeH,
OTpaXKaroIllel OCHOBHBIE TOJIOKEHHUS MO COOTBETCTBYIOIICH TeMe, BKIIOYAIOIICH HarlsaHbIe
Marepuaibl (CXembl, Ta0IuIbl, Goto U T.14.). [Io OKOHUYaHMM NOKIIaja CTYIEHTY 3aJ1al0T BOMPOCHI,
KaK TpernojiaBaTelib, TaK M CTYIEHTHI, Ha KOTOpbIE MOKIATYMK JOJDKEH JaTh HCUEPIIBIBAOIINE
OTBETEHI.

Kputepuu onieHnBaHus YCTHOTO JOKJIaa:

- Onenka «oTIMYHO». B J0oKiage MOJNHOCTBIO pacKkpbiTa TeMa, MpPOaHAIU3UPOBAHO
COBPEMEHHOE COCTOSIHME BOIPOCA; CTYACHT CBOOOJHO BJaJEeT MaTepHalioM, H3JaraeT ero
JIOTUYHO, TOCIIE0BATEIbHO, JJAKOHUYHO, COOII0Aasi OCHOBHBIE MpaBuiia KylIbTyphl peun. Jlokiana
COIPOBOXIAETCS TIPE3eHTALNeH, KOTOpasi OTPaXKAeT OCHOBHBIE MOJOXKEHUS JTOKIa/la, MPEe3eHTaIUs
COCTaBJIeHa IPaMOTHO C COOJIoJIeHneM oOuMX TpeOoBaHMi, MpaBuil MIPUPTOBOrO OPOPMIIEHHUS,
nmojayu rpaduyuecKoro MaTepuasna, UMEIOTCS CCBUIKM Ha MPHUBEACHHBIE ()OTO, PUCYHKH, CXEMbI U



T.J1., IPUBOJUTCS CIIMCOK MCIIOJB30BAaHHOM IUTEeparypsl. Ilpu oOCykIeHNH JOKIaaa CTyAEHT JaeT
HCYEPIBIBAIOIINE, apTyMEHTHPOBAHHBIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- OueHka «xopomo». Tema packpeiTa, IPUBEIEHO JOCTaTOYHOE KOJIMYECTBO Marepuaa, HO
IIPY 3TOM MaTepuajl B HEIOCTATOYHON CTEIECHM NPOAHAIU3UPOBaH aBTOpoM. IIpeseHTranus He B
MIOJTHOM CTENEHH COOTBETCTBYET 0O0muM TpeOoBaHusM. OTBETHI CTYJCHTa HE Ha BCE BOIPOCHI
ABJIAIOTCS. HCYEPIIBIBAIOIUMH U apTyMEHTUPOBaHHBIMHU.

- O1eHKa «yZOBJIETBOPUTEIbHOY». TeMa pacKkphiTa HE OJIHO, MaTepHall IPUBEACH KaK MPOCTas
KOHCTaTalust (akToB, HE NPOAHATM3UPOBAH, CTYICHT II0KA3bIBAET ITOBEPXHOCTHBIE 3HAHMS.
IIpesenTanyst 4aCTUYHO COOTBETCTBYET YCTAaHOBIEHHBIM TpeOoBaHusAM. [Ipu oOcyxneHnn nokiana
CTYJCHT HE BCerza AacT IpaBUIbHbBIC, HCUEPIIBIBAIOLINE OTBETHI HA 33JaBA€MbIE BOIIPOCHI.

- OueHka «HEYIOBIETBOPUTENbHO». Tema JOKIaja HE pacKphiTa, CKYIHBIH 00BEM
IIPUBEJCHHBIX MaTE€pPHUAJIOB; Ipe3eHTalus oTcyTcTBYeT. [Ipu o0CcyxneHun 1okiiana CTyJeHT He JaeT
OTBETHI UJIM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

4.5 IlpumepHasi TeMaTHKa KYpPCOBBIX padoT (MPOEKTOB): HE IMPEIyCMOTPEHBI 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. bpeiirunoi [u
np.] ; mox pea. A. M. Hocosa, B. B. Uyba. — M. : bunowm. JIaGoparopus 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. gocryn. T. 2 : buosHepretnka u
mertabosmsmM / . Henscon, M. Koke, T. 2. - 3-e. - [b. M.] : M3narensctBo "JlabopaTopus 3HaHMA",
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. — Texkct : anekTpoHHbIH // JIaHb : 371€KTpOHHO-0MOIMOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/121226 (aata oOpamenus: 09.02.2022). — Pexum goctyna:
JUTS aBTOPU3. MOJIb30BATENCH.

2. JlonoTHUTeIbHASI JIUTEpaTypa

0) mepuogUYecKHre U3TAHUS
B) CIIHCOK aBTOPCKUX METOAMYECKUX Pa3padoToK
r) 6a3bl JaHHBIX, HH(POPMALNOHHO-CIIPABOYHBIE H OMCKOBbIE CHCTEMbI
1. Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru
2. Wudopmammonnas cuctema «EauHOE OKHO JocTyma K 00pa3oBaTelbHBIM —pecypcam
(http://window.edu.ru)
3. 3BC «FOPAUT». Anpec noctyma: https://www.biblio-online.ru/
4. Ob U3parenbckoro neHTpa «Akagemusi». Aapec noctyma: http://www.academia-moscow.ru
5. http://www.fptl.ru/biblioteka/biotehnologiya.html
6. http://mww.medbook.net.ru/010512.shtml
7. Coro3 00pa3oBaTeIbHbIX CalTOB - ECTECTBEHHBIC HAYKH
8. http://tusearch.blogspot.com - Tlouck 3aeKTPOHHBIX KHHT, myOnukanuii, 3akonoB, [OCToB Ha
caiiTax HAyYHBIX JJIEKTPOHHBIX OHOIHOTEK.
9. Google Scholar —TTouckoBast ciucTemMa 10 HAyYHOH JTUTEPATYPE.



10. Science Research Portal - Hay4nast mouckoBasi cucTeMa, OCYIIECTBIISIONIAs TOJTHOTEKCTOBBIN
MOMCK B )KypHaJIaX MHOTHUX KPYITHBIX Hay4YHBIX M31aTeNbCTB, Takux 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.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHO-1a00paTOpHOE 000pPy10BaHHE:

CneyuanvHvle nomeujeHus:

AymuTopus Ui IPOBEICHUS 3aHATUH JIEKIIMOHHOTO THITa 000pYyI0BaHa!

cneyuanuzuposanrotl (yaeOHoi) mebenvro Ha 12 mocajouHbIX MECT,

mexHuyeckumu cpeocmeamu ooyuenus: Jlocka aynuropnas menonas, [Ipoexkrop BenQ MS504,
CITy>KalllUMU 17151 IPeICTaBJIeHUs yueOHOoU nHpopMauu O0bIION ayIUTOPUU MO TUCIUILINHE;

VUeOHO-HATAOHBIMU ~ NOCOOUAMU, OOECTICUNBAIOUIMMHA TEMAaTHYECKUE WILIIOCTPAIMUA T10
JUCHUILTMHE. TPE3eHTALUH 10 KaXKI0W TeMe MPOrpaMMBbl.

Aynuropus Juis IPOBEIEHUS 3aHATUN CEMHUHAPCKOT0 TUIIa 000PYAOBaHa:

cneyuanusuposanuol (yd4eOHOUN) mebenvio Ha 12 TMOCANOYHBIX MECT, OHMOXUMHUYECKas
naboparopus (71a00paTOPHBIC CTOJIBI - 4 IIIT.); paKOBHHA C TyMOOI - 1 mT., JlepeBSHHbBIC TYMOBI IS
XpaHEHUs PEaKTUBOB - 2 WT., WBLITAKHOM JIK-1500 ILIB - 2 mit., Becsl ananutuueckue [OCMETP
Jlenunrpan - 1 wr., poroanekrpokosopumerp KOK-2 - 1 mT., akBaguCTHILIATOP 3JIEKTPUICCKHMA
AD-14-«S-PIT»-01 - 1 wT., TepMocTaT 3nekTpudeckuii cyxoBo3aymHsiii TC-1/80 CITV - 1 wr.;

MexHUyecKuUMuU cpedcmeamu ooydenus: 10CKa ayaIuTOpHas menoBas, rnpoektop BenQ MS504,
CIIy>KalllUMU 7151 IPeCTaBIeHUs yueOHoM nH(popMaluu 60IbIION ayAUTOPUH 10 TUCHUILIIUHE;

VUeOHO-HATAOHBIMU ~ NOCOOUAMU, OOECTICUNBAIONIMMHA TEMAaTHUECKUE WILIIIOCTPAIIMHA  T10
JUCIUIUIMHE: TPE3CHTALUHU 10 KaKIOW TEME MPOTrPaMMBl.

Komneiotepusiit  kiacc (yueOHass ayquTopusi) /s TPYNNOBBIX U HHIAUBUAYAJIbHBIX
KOHCYJbTallMi, TEKyIIero KOHTPOJSI W  MPOMEKYTOYHOW  aTTecTaluu, OpraHu3aluu
CaMOCTOSITEITLHOW PabOThl — AyIUTOpUS O0OPYIOBAHA: CIICIIUATM3UPOBAHHON (Y4eOHO) MeOeTbio
Ha 20 mocaJoYHBIX MECT, JOCKOH MENIOBOI; 000pyI0BaHA TEXHHUECKUMHU CPECTBAMHU O0yUEHUS:

Cucremnsiii 610k PentiumG850, MonuTtop BenQ G252HDA-1 wit.; Cucremuslii 61okAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusiii 610k PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mT.;

Mono6nok IRU T2105P — 2 mir.;

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

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

Cucremnsiii 610k Pentium G3250, MonuTtop Samsung T200 HD — 1 mt.;

Cucremnslii 6510k Pentium G3250, Monutop Samsung T190N — 1 w.;

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

C HeorpaHudeHHbIM JoctynoM K cetu MWureprer; IIpoekrop BenQ MXS503; »skpan
ScreenVtdiaEcot.

[Tomerienus UIst XpaHeHUs U MPO(UIAKTUYECKOTO OOCITYKUBAaHUS yueOHOTO 000pyIOBaHUS -
Aynuropus o0opynoBaHa:

crielManu3upoBaHHOW MeOenbto Ha § mocagouHblx Mect; Ilkad BermsxHON JIK-1500
[IB+BenTunstop - 2 wrt., Cron nByxTymMOO0BbIi - 5 mt., Cton ogHOTYMOOBBIM - 4 mT., Cron
KOMIBIOTepHBIH - 1 mr.,, Merammmuyeckue TymMOBbl Al XpaHEHHs J1aOOpaTOPHOW MOCYAbl U
oOopynoBanusi - 4 mT., JlepeBsHHble TyMmObl [UIsl XpaHEHUs Ja0OpaTOPHOM MOCyAbl U
obopynoBanus - 5 mr., llkad-kyne neyxasepuwii - 1 mr., Illkad meramnuueckuit - 1 mr.,
XonommibHuk NORD JIX-241-0-010 - 1 mwr., Onexrporumura JIyd - 1 mr., PakoBuna ¢ Tymo60ii - 1
mt., [Ikad-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 T, Mukpockon



ouonornyeckuit Mb-1600b - 1 mt., Mukpockon P-14 - 4 mt., Mukpockon Levenhuk 2L NG — 5
mT., CBeturens OM-12 - 1 mt., ®a3oBbiit koHTpacT K®-3 - 1 mT., ®a3zoBeiii koHTpacT KOC - 1
wrt., pH-MeTp noHomep yHuBepcanbhbiii IB-74 - 1 mr., Cnexrpodoromerp I13-5300 BU - 1 mT.,
MarnutHas memanka MM-5 - 5 mt., Becsl ananutuueckue BJIP-200 - 1 mt., Becsl TopcrnoHnHbBIE
BTII-500 - 4 mt., Becst Topcuonasie WAGA TORSYJNA-WT - 3 mr., [Ipoekrop OBepxen GEHA
OHP Ecovision 24/3 - 1 mr., Cucremusiid 610k B komiuiekte ASUS - 1 mr., Monutop BenQ
DL2215 - 1 mr., Hoyroyk Lenovo G580 B kommuiekte - 1 mr., MynbTu(yHKIHOHATBHOE
yctporictBo SAMSUNG M2070 - 1 mt., Ckanep HP Scanjet G2410 - 1 ., [Ipuatep Canon LBP
2900 — 1 mT.

6.2 IIporpamMHoe obecrevyeHue:
Kaspersky Endpoint Security ans 6usneca - 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 no BceM TeMam Kypca.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U

Jns  ocBoeHMs ~ JUCHMIUIMHBL  «BHOXMMHS — ABIXaHMS»  IPUMEHSIOTCS  CIEAYIOLIHE
0o0pa3oBaTeNnbHbIE TEXHOIOTHH:

- Ungpopmayuonnasn nexyus. JIeKuust — 3TO CKATOE U3JI0KEHUE OCHOBHBIX HAYUHBIX (DAKTOB,
4TO sBisieTcs 0a30il Uis aHanM3a PacCyXACHUU, OLEHOK.

- Jlexyus-euzyanuzayus. YUUAT CTYJIEHTOB IPeoOpa3oBhIBaTh YCTHYI0 W MHUCHBMEHHYIO
nH(popMalKio B BU3yallbHYIO (popmy, uTO HOpMUPYET Y HUX MPOPECCHOHANBHOE MBIILICHUE 32
CUeT CHUCTeMAaTH3allMM W  BbIAEJICHHS HauOoyiee 3HAYMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB
colepkaHusi oOydeHHs. 3ajadya TNperojaBaTelsi HCIOJIb30BaTh Takue (HOpPMbI HarJATHOCTH,
KOTOpbIE Ha TOJIBKO JOMOJIHSIOT CIIOBECHYIO HMH(OpPMAlMI0, HO M CaMU SIBJISIFOTCS HOCHUTEISIMU
uHpopMaluu (CXeMbl, PUCYHKH, CIalAbI-MIPE3EHTAlUU, U T.I.). DTOT BHUJ JIEKIHH Jy4llle BCEro
HCIOJIb30BaTh Ha JTale BBEJEHUS CTYICHTOB B HOBBIM pazfien, TeMY IWCLUIUIMHBI.

- Jlexyus-6eceoa. Ilpeanonaraer HEMOCPEICTBEHHBIH KOHTAKT MPENoiaBaTelis ¢ ayAUTOpUEi.
[IpeumymiecTBo JneKuu-O0eceabl COCTOMT B TOM, YTO OHa IO3BOJISIET NPUBJIEKATh BHHUMAHHE
CTY/IGHTOB K HauOoJiee Ba)XHBIM BOIPOCAM TEMbI, ONpPENENIATh COJACpKAHUE M TeMIl M3JI0KEHUS
y4eOHOT0 MaTepuasia ¢ y4eToM OCOOCHHOCTEH CTYICHTOB.

- Ilpakxmuueckue 3ansamus — 3TO 3aHATHE, IPOBOJUMOE IO/ PYKOBOJCTBOM IIPENOABATENs B
yueOHOM aylUTOpUH, HANlpaBICHHOE Ha yriyOJeHHe HaydHO-TEOPETUUYECKUX 3HAHUM U OBJIaJICHUE
OIpENICIECHHBIMH ~ METOJaMHU CaMOCTOSITEIbHOH  paboThl, KOTOpoe (GOPMHUPYET MpaKTHUECKHUE
ymenust. OqHoil u3 (opM NpPaKTHUUECKUX 3aHSATUH B By3€ SIBIISETCS CEMHUHAp.

- Cemunap-uccreoosanue. TeXHOJIOTHS TPOBEIEHHUS TaKOro CEMHHAapa MOXET ObITh
pa3IMyYHOM, B 3aBUCHMOCTH OT TOT'0, KAKOH METOJ1 3aJI0KEH B €ro OCHOBY. B pamkax JUCIUIINHBI
«broxuMus AbIXaHUS» TPOBOJUTCS CEMUHAp C TOATOTOBKOM M 3aciylIMBaHUEM pedepaToB IO
aKTyaJbHBIM Ipo0JieMaM Kypca U TOCIEAYIOIIMM UX O0CYXKICHHUEM.

- Konnokeuymsl — BUJ y4€OHOTO 3aHSTHS, MPOBOJAUMOIrO C IIEJbIO0 NMPOBEPKU U OLIEHUBAHMS
3HaHUU yvamuxcs. KommokBuym MoKeT NpoBOAUTHCA B (opme HHAMBUAYAIbHON Oecenbl
IpernojiaBaTeNsi co CTYJEHTOM WM Kak MaccoBbIii ompoc. B xonme rpymnmoBoro oOcykaeHus
CTYJEHTBI y4aTcs BbICKa3bIBaTh CBOIO TOUYKY 3pEHUS MO OINpeleIeHHOMY BONPOCY, 3allUIIaTh CBOE
MHEHUE, IPUMEHSS 3HAHMS, [TOJIyYEHHBIE Ha 3aHATHUAX 110 NMpeAMeTy. B Xoze KOIIOKBUyMa Takke
MIPOBEPSIOTCS pedepaThl, Apyrue MUCbMEHHbIE pabOThl CTYIEHTOB, MPOBOAMTCS 3aciylIMBaHUE
JIOKJIaJIOB.



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

- Hucmanyuonnvie  obpaszosamenvhvle  MEXHOIOSUU. [lon  nUCTaHIMOHHBIMHU
00pa3oBaTENbHBIMH TEXHOJIOTHSIMU TTIOHUMAIOTCS 00pa30BaTeIbHBIC TEXHOJOIHHU, PEaU3yeMble B
OCHOBHOM C TPHMEHEHHEM HH(POPMAIIOHHO-TEIIEKOMMYHUKAIMOHHBIX ceTed. [Ipu ocBoeHnn
JTMCUUILTHHBI «BUOXMMUS IBIXaHUSD) UCTIONB3YIOTCS CIEAYIOIINE TEXHOJIOTHUU:

* keiicoBas TexHOJOTWsA — (opMa JUCTAaHIMOHHOTO OOy4YeHHWs, OCHOBaHHas Ha
MPEJOCTaBICHUN O0yJaromuMcs HH(QOPMALMOHHBIX 00pa30BaTeNbHBIX PECYpcOB B  BHJE
CIICIMATM3UPOBAHHBIX ~HA0OPOB  Y4EOHO-METOAWYECKHMX KOMIUIEKCOB C  HCIIOJIb30BAHUEM
Pa3NIUYHBIX BUAOB HOCUTENEH nHpOopManuu (KeicoB);

" WHTEPHET-TEXHOJIOTUS — CII0co0 AMCTaHIIMOHHOW nepenadn MHGOpManuu, OCHOBAaHHBIN Ha
UCIIOJIb30BAHUM TJIOOAIBHBIX M JIOKAJIBHBIX KOMIIBIOTEPHBIX CETel Ui OOecredeHus J0CTyIa
oOydaromuxcs K HWH(GOPMAIMOHHBIM 00pa3oBaTeNbHBIM pecypcaM U Ui (HhOPMHPOBAHHS
COBOKYITHOCTH METOJMYECKUX, OpPraHU3alMOHHBIX, TEXHHUYECKHMX U MNPOTPAMMHBIX CpPEICTB
peanu3aly M YNpaBJICHUS YYEOHBIM IPOIECCOM HE3aBHCHUMO OT MECTa HaXOXICHUS €ro
cyobekToB. Mcnonb3yercs O0pa3oBarenbHbiii moptan UI'Y - educa.isu.ru.

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

Ouyenounvie mamepuanwvl 013 6X00H020 KOHMPOJIA

B kadecTBe OLIEHOYHBIX CPEICTB JUIsl BXOJHOTO KOHTPOJIS OLEHKH YPOBHS 3HAHWH CTYAECHTOB
ucnosb3yercsi cobecenoBanue. B mporecce cobOeceqoBaHMsl OLICHUBAETCS YPOBEHb BIIAJICHUS
0a30BbIMHM 3HAHMUSAMH, YMEHHUSIMM, HaBbIKAMHM, HEOOXOJUMBIMHM JJIi Hadaia oOO0y4deHHs IO
JUCHUIIIIMHE «broxumus AbIXaHWA», ONPCACIACTCA CTCIICHb BJIAJICHHSA HOBBIM MAaTCpHAJIOM O
Hayaja ero U3y4eHus.

Ouyenounvie mamepuanvt mexKywieco KoHmpoasa gopmupyomcesa ¢ coomeemcmeuu ¢ JIHA
YHUugepcumema

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

- YCTHBIH OIpOC;

- IUCbMEHHAas paboTa;

- KOJJIOKBHYM,;

- TECT;

- pedepar;

- KOHTPOJIb CAMOCTOSITETIbHON paboTHI.

CDOH)I OILICHOYHBIX CPCACTB BKJIIOYACT.

- (DOHJT TECTOBBIX 3aJaHUH MO AUCIUIIIUHE,

- TCMAaTHKAa U MaTCPUAJIbL SaI[aHI/IfI,

- TEMaTUKa U BOIIPOCHI K KOJUIOKBUYMAaM,

- IepevYeHb TeM pedepaToB/I0KIIAIOB,

- BOIIPOCHI JyI camocTosATenbHOro nuzydenus (CPC)

- BOIIPOCHI U OMJIETHI JIsI 9K3aMeHa,

- KpUTEPUH OLICHKH 3HaHUH CTYJEHTOB.

Ha3nauenue oneHOYHBIX CpeNCTB: BBIBUTH copmupoBaHHOCTh KomnereHuuu [IK-1 (cm. m.

).

JleMOHCTpPalMOHHbIE BAPHAHTHI TECTOB /IVIs1 BXOJIHOT0 KOHTPOJIsI
1. Kakwue craguu KJI€TOYHOTO JIbIXaHUS POTEKAI0T B MUTOXOHAPUSX: 1) MIMKOIN3; 2) UK
Kpebca; 3) okucnaurensHoe hochopuanpoBaHue.
2. VY pacTeHUil HE BBHINOJHSAIOT (QYHKINIO 3aMlaCHBIX YIIIEBOAOB: 1) Kpaxmal; 2) TIIHKOTeH; 3)
WHYIUH; 4) TeMUIEIUTIONO03BI
3. KaxkoB unctsiii Berxog AT® B niporecce MMKoau3a (YUCiio MOJIEKYIT), 0€3 MOCIeyIoIIero
okucnenus HAJIH? a) 2;6) 3;8) 4;1) 5



10.

ok wdE

No ok

Cxonpko Monekyn CO; BblensieTcsl MpU OKUCIEHMM NHUpyBaTa Ha IMPOTSIKEHUU OIHOIO
obopora nukna Kpebea: 1) ogna; 2) nse; 3) Tpu; 4) dyeThipe.

Ckonbko monekyn AT® obpasyercs npu OKHCICHHHM OJHOW MOJIEKYJIbl UpyBaTa B ITHKIIE
Kpe6ca: 1) marp; 2) cemb; 3) neBsiTh; 4) NATHAATD; 4) TPUIATS.

[To3BossieT yTMIM3UPOBATh 3alacHbIe XHUPHI, IpeBpamas ux B caxapa: 1) uukn Kpebea; 2)
TJIMKOJIN3; 3) TIIMOKCHIIATHBIN UK, 4) eHT030(h0ochaTHBIN MyTh.

Pu6o3bl m nezoxcupu603bl cuHTE3upyrorcss B: 1) mmkie Kpebca; 2) rimkonumse;3)
TJIMOKCUIJIATHOM LUKIIE; 4) meHTo30¢ochaTHOM ITyTH.

CyOctpar, HeoOXOAMMBIM s (QYHKIHMOHHUPOBAHUS IUKIA TPUKAPOOHOBBIX KHUCIIOT
HEIOCPEICTBEHHO MOCTYNAaeT U3 mpoliecca: a) porocuHTesa; 0) rIMKoIn3a: B) OpPOKEHHS; T)
3JIEKTPOHHOT'O TPAHCTIOPTa B MUTOXOHAPHSIX.

AspoOHast (a3a IbIXaHHUSI COCTOUT M3 CICAYIONIMX CTaauii: a) BocctaHoBieHnne HAJl+; 0)
OKHCIUTEIbHOE JeKapOOKCUIMPOBAHNE MMPOBUHOTPAJHON KUCIOTHI; B) IMKI KanbBuHa; T)
nuki KpeOca; 1) aeKTpOHTpaHCIOPTHAS LIETIb

[Tlpu dyHxMOHMpOBaHMK TiMKoNM3a U nukiaa KpeOGca B oOmiel cIoXHOCTH oOpaszyercs
mostekysn AT®: a) 26; 6) 32; B) 24; 1) 34; n) 40; e) 38.

Bonpocs! 1151 IOATOTOBKH K YCTHOMY OIIPOCY IO TeMe 2
«@epMeHTHBbIE CHCTEMBbI ABIXaHUS H X KJIaccupuKanus»
Kakue THIIbI OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peakuii Bol 3HaeTe?
Yro Takoe cTaHIapTHBIA OKHCIUTEILHO-BOCCTAHOBUTEbHBIN ToTeHIMaN (E’,)?
Kakyto cTpykTypy UMEIOT aHapOOHBIE JETHAPOreHa3bl?
Yro Bxoaut B coctas kopepmentos HAJ[" u HAJID™?
Kakyro peakuuto karanusupyror HAJl-3aBucumsble Aeruporesassl?
Kak ocymecTBiIsIoTCS B3aUMOIIPEBpAIEHUS] OKHCICHHBIX W BOCCTAHOBIICHHBIX (OpPM
KO(EpMEHTOB aHaPOOHBIX AErHIpOreHas?
Kak ocymectBisiercst 6mocunte3 HAJI® u xakoii hepMeHT NIPUHUMAET B 3TOM ydacTue?
Kakue npumeps! anaspo6usix HAJ[-3aBucumbIX aeruaporeHas, Bol 3Haere?
Kakyto cTpykTypy UMEIOT a3poOHbIe 1eruiporeHasbl?

. UTto sBII€TCSl TOHOPOM 3JIEKTPOHOB JUIsSl a9pOOHBIX IeruaporeHas?

. Uto siBNIsieTCS aKUENTOPOM JIEKTPOHOB JUIsl a3pOOHBIX JIerHiporeHas3?
. Kakue koMnoHeHTsI BX0AT B cocTaB KopepmeHToB PAJ[ 1 PMH?

. Kak ocymectBnsiercst Bocctanosnenne ®AJ[ u ®MH?

. Kakue pepmMeHTHI Ha3bIBaIOT OKCH1a3aMU?

. UTo BXOUT B COCTaB MOJIEKYJIbI IIMTOXPOMOKCH IA3bI?

JleMOHCTPalMOHHBIIi BADHAHT TecTa Mo Teme 3

«CyO0cTpaThl AbIXaHUS U MMYTH UX OKHCJIEHUD)
[To3BossleT yTUIM3MPOBATh 3allacHble XKUPBI, IpeBpaias ux B caxapa: 1) nuxn Kpebea; 2)
TJIUKOJN3; 3) TIIMOKCUIIATHBIN HUKI; 4) meHT030(hoc(aTHbIN MyTh.
I'ie nokann30BaH MMOKCUIATHBIN HUKI: 1) MUTOXOHAPUU; 2) 0JI€OCOMBI; 3) TIIMOKCHUCOMBI;
4) XJIOPOIIACTHI; 5) IUTO30b.
[lepeuncnure peakMy TITMOKCUIIATHOTO LIMKJIA, KOTOPbIE MIPOTEKAIOT TAaKXKe KaK M B LIUKJIIE
Kpeoca.
Kakyro peakiuro kataauzupyer pepMeHT akOHUTTHapaTasa?
Kakyro peakiuto kaTaausupyer GepMeHT U30LUTpaTiInaza?
Kakyto peaknuio karaauupyeT pepMeHT MajaTcuHTa3a?
B uem omimume ramokcuiatHoro Iukia ot nukia KpeOca: 1) yyacTBYIOT JBE MOJIEKYIIBI
artetun KoA, 2) u3 okcamoarerata u anetuia-KoA oOpasyercs mutpar, 3) W30IUMOHHAs
KHCJIOTa TMOJ JIEHCTBHEM M30LUTPATINA3bl PaclajaeTcss Ha TIIMOKCHIIAT W CyKIUHAT, 4)
CYKIIMHAT HE MOJBEpraeTcs AajbHEHIIeMy OKHCIEHHUIO B IIMKJIE, 5) U3 Manara oopaszyercs
OKcCaJIoaleTar.



8. Kak ucronp3yercst CyKIIMHAT, 00pa30BaBIIMICS B TIIMOKCHIIATHOM LUKJIE: 1) mpeBpamaercs
B TJIMOKCHCOMax B ¢ymapar; 2) yuacTByeT B 1ukiie Kpebca B MUTOXOHApUSIX; 3) y4acTBYET
B INIFOKOHEOT'€HE3€ B LINTOIIA3ME.

9. Ckonpko mosnekyn AT® obpasyeTcss B IITMOKCHUIATHOM Iukie: 1) HuU omHOW; 2) TpH; 3)
IIECTb.

10. Hanumurte SHEpreTHYECKUi BBIXOJ TJIMOKCHJIATHOIO LHKIA C YYETOM TOrO, YTO IpHU
okucinenun B OTL[ 1 monexynsl HAJIH o6pasyercs tpu mosiekynsl ATD: 1) 3 AT®D; 2) 6
AT®; 3) ATD e obpazyercs.

11. B uem coctouT (puznonorndeckas posib IIMOKCHIATHOTO HUKIa?

12. Kak perynupyercs IIMOKCHIIATHBIN ITUKIT?

13. Pubo3er u ge3okcupubo3bl cunHTe3upyroTcs B: 1) nukine Kpebeca; 2) rnukonuse;3)
TJIMOKCUJIATHOM LIUKIIE; 4) TeHT030(0CchaTHOM MYTH.

14.Tne mpotekaer mnenro3zodocdarusiii myrs (IIDII): 1) mmrtoszomp, 2) MUTOXOHApPUH, 3)
MPOILIACTU/IBI U XJIOPOTLIIACTHI.

15. Ilepeuncnure ocHoBHbIE 3Tanbl [1DI] 1 HanuUTEe CyMMapHOe ypaBHEHHUE ITUKJIA.

16. Kakue caxapa o6pa3zyrorcs B [TDIT?

17. Kakos snepreruueckuii Beixoy [1®I1 mpu obpazosannu HAJIH u3 HAJI®H ¢ yuetom Toro,
yro npu okucienuud B OTL[ 1 monexynst HAJIH o6pasyercs tpu monekynsr AT®: 1) 12
Mouiekysl AT®, 2) 24 monexkynsl AT®, 3) 36 monexyn ATO.

18. B uem cocTout ¢usmnonornyeckas posb [1DI1?

19. Ha xaxom stane [IDII mokeT mepexoanTs B MIMKOIUTHYECKUN: 1) Ha ypoBHE 00pa3oBaHUs
nakToHa 6-GpocdOrIIOKOHOBOM KUCIOTHI, 2) HAa YPOBHE TPAHCKETONIA3HOM peakuuu, 3) HA Ha
OJIHOM M3 3TaIloB.

20.Yem, mpexjae Bcero, perymupyercs ckopocTh mnporekanus [IDIl: 1) konuenTtpauuein
HAJI®", 2) xonuentpanueit HAJI', 3) xonnenrpamueit AT®.

Tembl pedepaToB

1. JlpixaTenbHble L€ MHUTOXOHAPUM MpocTeHIInX, pacTeHuil U IpuOOB: CPaBHUTENIBHBIN

aHaJu3.

I'unote3s! conpsikeHus OKUCICHUS U PochHOPUINPOBAHMS: HEAOCTATKH U IOCTOMHCTBA.

3. Makpospruueckue COEJIWHEHHs: OIpeesIeHNe, MPUMEPhI, THITBI BBICOKOIHEPTETUYECKHX
cBazelt (pochonnrdpupHas, TnordupHas, pochoamuiHas), IPUUUHBI UX HECTAOMIBHOCTH U
SHEPTHUsl THAPOIIN3A.

4. Dueprus u paboTa. DHEProJIOHOPHbIE M SHEProakLeNnTopHble peakuuu. I[loHsATHE O
cBOOOHON »SHepruu. KoHBepTHpyeMble SHEPreTHYECKHE «BAIOTHI» IKUBOW KIIETKH:
MIPOTOHHBIN U HATPUEBBIM MoTeHIMANBI, MoJieKyaa AT® kak ocHOBHas popMa cOXpaHEHUs
XUMHUYECKON YHEPTUU B KIIETKE.

5. Hemuroxonapuansubie AT®-cunteTassl kieTok pactenuit. H -AT®-a3b1 m1a3ManeMMsl 1
ToHomacta. CTpyKTypa, JOKalIu3alus B KJIEeTKe, PU3N0IOTUYECKOE 3HAaUCHHUE.

6. Perymaums TOTOKa BOCCTAaHOBUTENIBHBIX  OSKBMBAJEHTOB  MEXAYy  LUTO30JIEM H
MHUTOXOHJIPUSIMHU.

7. AJNbTepHATUBHBIE MYTH OKHUCIIEHUS B MHUTOXOHJAPHSIX PAaCTeHUH M UX (PU3NOJIOTHYECKOE
3Ha4YCHHE.

8. Pousb anbTepHAaTUBHOM OKCHAA3bl M poTeHOH-HeuyBcTBUTENbHBIX HAJI(®P)H nerunporenas B
ONTUMHU3AIMU (POTOCHHTE3A, B TOM YHCIIE MPU CTPEcCe.

N

Ol(eliollele mamepuaiivl o1 npomeafcymoquoﬁ ammecmauuu 6 t[mpme IK3amena

dopma IpoMEKYTOUHOM arTecTanuu — Ik3amen. Cucrema oneHok: mstudamipHas. OC storo
TUNA JTOJKHBI BBISBIISTH CTETIEHb OCBOCHUS TEOPETUUECKUX 3HAHUU Kak 0a3y /uid (hOpMUpPOBAHHS
KOMIICTEHIM, YMEHHsSI WX MPHUMEHSATh B CHUTYalHSX, MOJCIHPYIOUIMX TPo(ecCHOHATBHYIO
JesTeNbHOCTD, a Takke chopMupoBaHHOCTh komnerenuu [1K-1, 3assnennoii B m. 111.
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27.
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IIpuMepHBIii CHUCOK BONPOCOB K YK3aMEHY
JlbIxaHue - IEeHTpaJbHOE 3BEHO MeTabonu3Mma kieTku. Mcropus pasBuUTHS y4eHHUS O
napixanuu. OO011ee ypaBHEHUE JAbIXaHUS.
CyOcTpaThl IpIXaHUs: CBOOOJHbBIE caxapa, 3allacHble YIJIEBO/bI, 3allaCHbIE JKUPbI, 3allaCHbIC
Oenku. /IpixarenbHbI KOAPPHUIUEHT.
OcHOBHBIE (QYHKIINU JbIXaHUS.
[TapameTpsl, XapaKTepU3yIOIIKE AbIXaHUE, U METOABI UX ONPECIICHUS.
CoBpeMeHHbIE NPEICTABICHUS O MEXaHU3MaX OKHACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.
[ToHsiTHE BOCCTAaHOBUTEIBHOTO MTOTEHIIAAJIA.
Knaccugukanus npixareabHbIX (EpMEHTOB.
[Mupuaun3zaBucumble (aHa’pOOHBIC) JETUAPOreHa3bl, CTPOCHHE, CyOCTpaThl, MEXaHHU3M
JNEUCTBUS, IPEACTABUTEIIH.
OnaBuH3aBUCHMBIE (a3pOOHBIC) JETUAPOTeHa3bl, XUMHUECKash CTPYKTypa, MEXaHU3M
JEHCTBUS, IPEACTaBUTENH.
Oxcuaspl 1 OKCUreHas3bl. Pojb BUTAMUHOB B OpraHU3alMy AbIXaTEIbHBIX (PEPMEHTOB.
['muKoan3: NCTOPUUYECKUE acleKThl, II0CIEJ0BATEIBHOCTD peakuii, pochoprmiinpoBaHue Ha
ypOBHE cyOcTpaTa. DHEPreTHYCCKUI BBIXOJ] MIMKOIN3a. Perynsius riaukonmsa. OyHKIuu
[JIMKOJIN3a B KIIETKE.
AHa’poOHOE TIpeBpaIIcHUe UpyBara - OpoxeHue. Buibl OpoxeHus.
[TupyBatneruaporeHasHblii Komiuieke GpepmMeHToB. KopepMeHTsl U KOPAKTOPbI KOMILIEKCA.
Perynsuus nupyBaTAeruaAporeHa3Horo KOMILIEKCA.
[ukn nu- ¥ TPUKApOOHOBBIX KHUCIOT: JIOKAJIM3AlMs B KJIETKE, OCHOBHBIE META0OIMUTHI U
(dbepMeHTaTUBHBIC peaKluy HUKIA. Perymsanus u sHeprerndeckas 3pGeKTHBHOCTH MPOoIecca.
['MMoKkcucoMBbl M TTIMOKCUJIATHBIA LIMKII Y PAcCTeHUN: OCHOBHBbIE METa0OJUTHI U (PEePMEHTHI
UKiIa. POJIb MIMOKCUIIATHOTO IMyTH B OOMEHE BEIIECTB.
[Tenro3odocdaTHbIil TyTh OKUCIEHUS U €ro (PU3H0JIOrHnYecKoe 3HaUeHNne. DHepreTUYeCKHi
BBIXOJ.
MuToxoHIpUHU: yABTPACTPYKTYpa, CBOMCTBA MEMOpPaH MUTOXOHAPHA.
JlpIxarenbHass aJeKTpOHTpaHCHOpTHas I1emnb. [IpoctpancrBennas opranuzamus OTL B
memOpane. OcHoBHble koMmiuiekcbl DTLI. XapakrepucThka NepeHOCYMKOB 3JEKTPOHOB U
MIEPEHOCUYHUKOB BOJOPO/JIaA.
XUHOHBI, UX XUMUYECKOE CTPOCHHE U CBOMCTBA. Y OUXMHOH.
KenesocepHble OeKH, UX XUMHUYECKOE CTPOCHHE U CBOICTBA.
[T1TOXPOMBI, UCTOPUS OTKPBITHSI, XMMHUUECKOE CTPOCHUE U CBOWCTBA.
Kommneke 1 (HAJIH-youxunon-okcumopenykraza). CTpykTypa, CyObeAMHUYHBIMN COCTaB,
UHTUOUTOPHI, GyHKINMU. BO3MOXKHBIE MEXaHU3MBI T€HEPALUU AL+ KOMIUIEKCOM 1.
Kommekc Il (cykumHaT-yOMXMHOH-OKcHJopeaykraza). CTpykTypa, CyObeIMHUYHBIN
COCTaB, UHTUOUTOPBI, (QYHKIUH.
Komruteke Il (yOuxuHOI-IIUTOXpOM c-peaykTasza). CTpyKTypHbIE actekTsl DCi-komiekca.
WNHruburopsl, GpyHKINH.
Kommekc IV (umtoxpoMm c-okcupasza). CTpykTypa, MHTMOUTODPBI, QYHKIUH. MexaHu3Mm
reHepanuu Apy+ UTOXPOM C-OKCUAA30M.
OcoOennoctu ctpoenust OTLl pacTUTENbHBIX MHUTOXOHIAPUN. AJIbTEpHATUBHBIE MYTH
OKHCIICHUSI B MUTOXOH/IPHUSIX PaCTeHUH U UX (PU3HOJIOTHYECKOE 3HAYCHHUE.
AnbpTepHaTuBHas okcuaasza. CTpykTypa, UHTUOUTOPHI, PYHKIIMH B KIIETKE.
AnbpTepHaTUBHBIE pOTeHOH-HeuyBcTBUTENbHBIE HAJI(®)H-nermaporenassl. CrpykTypa,
MHTHOUTOPHI, PYHKINHU B KIETKE.
CynepKkoMITJIeKChl  BIXaTE€IbHOM ENMM  MHUTOXOHIpUHA. MeToasl  HIAeHTU(UKAIH
CYTIEPKOMILIEKCOB.
OxucnurensHoe pochopuarpoBanue: onpeaeneHne, nyHkTsl pocopunuponanus B ITLL.
JIpIxaTenbHbI KOHTPOb: o01iee MoHsATHE, 3HaueHue cooTHomeHus AJID/ATO, mexanuszm
ocyuiectBiaeHusi. COOTHOLIEHUE HAJIH/HAJT", ero BiusHME HA CKOPOCTb JIBIXaHUS.



31. [lonatue o MeTabONUYECKUX COCTOSIHUAX MHTOXOHIpUi. IlapameTpsl npIxaTeabHOMN
aKTUBHOCTH MUTOXOHJPUH, oNpesessieMble MoasporpaduueckuM METOIOM.

32. T'unote3pl COMpsKEHUsT OKHCICHHUS U (POCHOPMIMPOBAHUS: HEAOCTATKU U JIOCTOMHCTBA.
XeMHOCMOTHYECKask TEOPUS CONPsHKEHUST MuT4Yenia U €€ OCHOBHBIE IIOJIOKEHHUS.

33. 'enepanusi MPOTOHHOTO MOTEHIMANA 1O MEXaHU3MY OKHCIUTEIbHO-BOCCTAHOBUTEIHHON
HETIU U 10 BapUaHTy IPOTOHHOI'O HACOCA.

34. TIporonnpoBoasiuii Q-uKI.

35. H'-AT®-cunTa3a, cyObeAMHUYHOE CTPOCHHE, MEXaHU3M o0pa3oBanus AT®, HHrHOHTOPSL.

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

37. Knaccuukanuss COeAMHEHHUH, MPEMATCTBYIOIINX OKHCIUTEIbHOMY (HochopuianpoBaHuio.
[Tpunin gencTBus.

38. PazoOmienrie  OKUCIUTENBHOTO  (PochopumupoBaHus:  OMpelNeiIcHHe, OHOJIOTUYECKOEe
3HayeHue. [IpupoHbIe U HCKYCCTBEHHBIE Pa300IIUTEINH.

39. Poitb KJ1€TOYHOTO ABIXaHUSI B 00pA30BaHUU TETIIIONPOLYKIUH.

40. benku, pasoOmiaronue Mporecchl OKUCIeHHS U (hochopunrpoBaHuss B MUTOXOHJIIPHUSIX
KUBOTHBIX U PACTCHUNA. MeXaHN3M UX ACUCTBUS, (PU3HOIOTHIECKOE 3HAUCHHE.

41. Cs13b IbIXaHMs ¢ APYTUMH IpolieccaMu 0OMeHa BEIIEeCTB.

42. 3aBHCUMOCTBH JIBIXaHUS OT BHEIIHUX U BHYTPEHHUX (haKTOPOB..

Pa3paborunkmu:

il npocgeccop O. . I'pabenbHbIX
(tx&urmcs)

[Iporpamma cocrtasiieHa B cooTBeTcTBHH ¢ TpeboBanusiMu ®I'OC BO mo HanpapieHHIo
06.04.01 «buonorus» ¥ NPOQUITIO MOATOTOBKH «BHOXUMHUS ¥ MOJIEKYJIIpHAs OUOJIOTUS».
[IporpamMma paccmoTpeHa Ha 3acegaHud Kadeapbl OMOXMMHH, MOJICKYJISIPHON OHOJOTHH H
TE€HETHUKH.

« 06 » mapta 2023 r.

[Tporoxon Ne 7 3aB. kadenpoii (KL A

Hacmosuyas npoepamma, He mooicem Oblmb 6OCHPOU3BEOCHA HU 6 KAKOU popme 6e3

npeosapumeIbHO20 NUCLMEHHO20 Pas3peuleHus Kagheopsl-paspabomyuxa npocpammel.






