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l. Hean 1 32124y TUCHUTTHHBI.

Heab: GopMupoBaHue LEIOCTHON CHCTEMBbl 3HAaHMM 00 akTHBHBIX (hopMax KHCIOpOJa,
MeXaHU3MaX UX TEHEPAIMH U JIETOKCUKAIUU B MUTOXOHIPHUSAX, OMOJOTHYECKUX (YHKIIUSAX.

3agaun:

- TOJYYEHHE 3HAaHUH O MEXaHM3Max aKTUBAI[MHM KUCIOPOJa, OCHOBHBIX THIIAX aKTHBHBIX
dopM KHcIopoJa U X OGMOJIOTHYECKOH poJy;

- U3y4eHHE MEXaHH3MOB TE€HEepaIlH aKTHBHBIX (OPM KUCIOPOJa B MHUTOXOHIPHSX, UX
TKaHe-, CyOcTpaT- 1 OpraHu3M-celu(pUUHbIX CBOWCTBAX;

- TOJy4YeHHWE 3HAHMH 00 OCOOEHHOCTSAX 3aIIUTHl MHUTOXOHAPHA OT o00pa3oBaHuUs
aKTUBHBIX (hOpPM KHCIIOpOJa BCIEACTBUE MIATKOTrO pa3oOuieHus, MHruoupoBanus nukia Kpebdca
Ha YpPOBHE aKOHHUTA3bl U ()YHKIIMOHUPOBAHUS IIUTOXPOM ¢ OKCHIA3HI;

- IOJy4YeHUE 3HAHMM O MEeXaHM3Max JeTOKCHKAallUM akKTUBHBIX (opM Kuciopoaa B
MHUTOXOH/IPHSIX C TOMOIIBIO aHTHOKCHUIAHTOB ¥ aHTHOKCHIAHTHBIX (DEPMEHTOB;

- O3HAKOMJICHHE C MeXaHU3MaMM pernapauud M Jerpajalnuu
MaKpOMOJIEKYT;

- IOJy4YEeHUE 3HaHUM O MpoLeccax, CONPOBOKAAOIMX TUCPYHKIUIO MUTOXOHAPHUM B
pe3yabTare M30BITOYHOTO O00pa30BaHUSI AKTUBHBIX (OPM KHUCIOPOAA - MHUTONTO3E, aIONTO3e
(Hekpo3e) u peHomnrose;

- TOJYYEHHE TPEJICTABICHUH O CHUTHAJIBHBIX CHUCTEMaxX MHUTOXOHAPHA W MEXaHH3Max
PETPOrpagHoOil CUCTEMBI PETyJISALHHY;

- O3HAKOMJICHHE CTYIEHTOB C COBPEMEHHBIMH METOAAMHU aHAJIM3a aKTUBHBIX (GOpM
KHCJIOPO/1a U CUCTEM aHTHOKCUIAHTHON 3aIUThl B MUTOXOHIPHSIX.

OKHUCJICHHBIX

1. MECTO JUCHOUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas nucruruinaa b1.B.10 «MUTOXOHAPUU M OKUCTUTENBHBIN CTPECC)» OTHOCUTCS
K yacTu, (POpMUPYEeMOIl yd4aCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHUH.

2.2. Il w3ydeHHs] JAHHOW YYeOHOW TUCIUIUIMHBI HEOOXOJWMBI 3HAHHS, YMCHHS H
HaBbIKK, (OpPMUPYEMBIC TMPEAUIECTBYIOIMIMMU AUCHUILTUHAME: «MeToAbl MOJEKYIsIpHO-
OMOJIOTMUECKUX  HCCIeIOBaHU», «buosHepreTnka KIETKHW», «BHOXUMHS  JIBIXaHHS,
«MonekynsipHas TeHETUKA MUTOXOHIPHII».

2.3. TlepeveHb MOCICAYIONIMX YYCOHBIX AUCIMILINH, I KOTOPHIX HEOOXOIUMBI 3HAHUS,
YMEHHsI ¥ HaBbIKH, (opMUpyeMble JaHHON y4eOHOW IUCHUIUIMHON: «MoJeKynspHbie
MEXaHU3MBbI afanTanumy, «MoJIEKyJIIpHBIE OCHOBBI DKCIIpeccuu reHoBy, BKP.

Il. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA INCHUTIJIMHBI
[Ipomiecc OCBOEHHUS MUCHMIUIMHBI HampaBieH Ha (OPMHUPOBAHHE KOMIIETEHIIUU B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxarotoBku 06.04.01
«buonorusy», npopmis «bHOXUMUS 1 MOJIEKYIISIpHAS OMOJIOTUS»:
[IK-1: CrnocobeH TBOpYECKHM HCIIOJIH30BaTh B HAYYHOW MEATEIBHOCTH TEOPETUUECKHUE
3HAHUS U COBPEMEHHBIE METOAOJIOIMYECKHE MOAXO0Jbl OMOXUMHHM, MOJIEKYISPHON OHONOTHU U
TEeHETHUKHU.

IlepedyeHb MuIaHMpPyeMbIX Pe3yJbTATOB 00Y4YeHHS 10 TUCUMUIIJIMHE, COOTHECEHHBIX €
UHAUKATOPAMH JOCTHKEHHUS KOMIIECTECHIMI

Komnerenmus HNuaukaropsl Pe3yabTaThl 00yYeHUs
KOMIIeTeHIU
IIK-1 UK nx 1.1 3HaTh: - OMOXMMUYCCKHUC OCHOBBI
CnocobeH TBOpYECKHU | 3HAeT TEOPETUYECKHE | MEXaHU3MOB aKTHBAITUU KHCIIOPO/Ia,
WCIIOJIH30BaTh B HAYYHOU | OCHOBBI U | OCHOBHBIE THUTIBI AKTHBHBIX dhopm
ACATCIIbHOCTHU METOAOJIOTUYCCKUEC Kucjaopoga, ux CBOMCTBa U 61/IOJIOFI/I‘-IGCKI/I€
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TEOPETUYCCKHE 3HAHUSA H
COBPEMEHHBIC
METOI0JIOTUYCCKHE

ITOJIX OJIBI OMOXHMMUHU,
MOJICKYJIIPHOW  OMOJIOTHH
U TCHETUKU

MOIX OJIBI OMOXUMHUMU,
MOJICKYJISIPHOW  OuoJIoTun
U T€HETHKHU

GyHKIMM; - MEXaHWU3Mbl TEHEpaluu |
JETOKCHKAIIMM aKTUBHBIX ()OpPM KHCIIOpOJa
B MHUTOXOHJPHUSX; - CHTHAJIbHBIE CHCTEMBI
MHUTOXOHJIPUH U pOJIb MHUTOXOHAPHUUA B
MpoIIecCce THOEIH KIIETOK.

VYMeTh: - UCIOIL30BaTh 3HAHHE OMOXUMUHU
VTS 00BsCHEHUSI oco0eHHOCTER
(DM3HONOTHMYECKUX TMPOILIECCOB B  JKHUBBIX
OopraHu3Max IpH OKHCIUTEILHOM CTpecce; -
BBISIBIIATH  OTIUYHSI  MEXIY  Pa3sHBIMU
TUIIAMH aKTUBHBIX (OpM KHCIOpola B

KJIETKE, MEXaHU3MaMH UX TEeHepaluu U
JNETOKCUKAIIMN B MUTOXOHAPUSX.

Brnaners: - TepMHHOJIIOTHMEH IO TeMeE
JUCIUTIAHBI.

HIIK nk 1.2
Ymeer TBOPYECKHU
HCII0JIb30BAaTh
TEOPETUYECKHE 3HAHUSA WU
COBpPEMEHHbBIC
METOJI0JIOTHYECKUE
IO IXOJIBI JUIST
(bopMyTHPOBKH 3a1a4
HOBOI'O HCCIIEJJOBAHHS B
obiactu OMOXUMUH,
MOJIEKYJIIPHON  OMOJIOTUH
Y TeHETUKHU

3HaTh: - COBPCMCHHBIC IMOAXOAbI K aHAINU3Y
AKTHUBHBIX (1)OpM Kucjiopoga MU CHUCTEM

aHTI/IOKCI/IIlaHTHOI\/JI 3alIuThI B
MHTOXOHAPHSIX.

YMeTh: - HCIIOJIBb30BAaTh 3HaHUA (6]
MEXaHW3MaX TEHEepalud U JIETOKCHUKAIUU
AKTUBHBIX bopm KHCII0pOo/ia B
MHUTOXOHAPHSIX U METOAOJIOTHYECKHX

nmoaxoaax K HUX aHalu3y IJid 00BsICHEHUS
pPOJIM  OKUCIUTEIBLHOTO CTpecca B IKH3HH
KIICTKH, a TaKX€ I ITOCTAHOBKH HOBBLIX
3a1a4y B cdepe Oymyiei
po¢eCCUOHAIBHON IeATETHHOCTH.

Brnagers: - TBOPYECKHUM IMOJAXOJOM H
CHCTEMHBIM  MBIIUIGHHEM K  aHAJH3y
NoJy4eHHOW wuH(opMamuun B obiacTu
W3y4eHUS OKHCIUTEIBHOTO CTpecca U

HaBBIKAMH ~ CAMOCTOSITENIbHOW paboThl ¢
JIOTIOJIHUTEIBbHOM JINTEpaTypOi.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0bem AUCHHUIIIMHBI COCTABJIACT 2 3aYeTHBIX CAUMHHUIIBI, 72 4yacCcoB, B TOM 4YucCJje 0,1 3adyeTHad ¢auHUuIa, 4 yaca Ha 3auerT.
N3 aux PEAINIYETCA C UCIIOJIB30BAHUEM SJICKTPOHHOI'O O6y‘leHI/IH 1 JUCTaHIIMOHHBIX O6p330BaTeJ'II>HBIX texHoyioruii 20 yacos.

®opma MPOMEKYTOYHON aTTECTALMHU 3a4ET.

4.1 Couepmanne AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ IIO TEMaM, ¢ YKa3aHUEM BHI0OB y‘leﬁHbIX 3aHSATHH M OTBeJEHHOI0 Ha HHX
KOJIN4YeCTBA aKAACMHUYCCKUX YaCOB

Ne Paznes nucumiInHbI/ TEMA Buner yaeOHOI paboThI, ®opMa TeKylIero
n/H ;a BKJIIOUYAsl CAMOCTOSITENIbHYIO paboTy 00y4aromuxcs , | KOHTPOJIs
= E MPaKTUYECKYIO MOATOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
2 S (B yacax) dopma
o Z NPOMEKYTOYHOMI
5z, KonTakTHas pabota mpenoaaBarens C =
= o 2 arrecTauuu
= 00yJaromuMucs =
@ i ) (mo cemecTpam)
= s & =
Q = x
ol & = e S M
5 Z ; ; Jlekuusi | Cemunap/ KoncyabTanus 5 8
g = = = MpakTuyeckoe, g s
qza 3 30 ‘éf JabdopaTopHoe § o
®
O~ = = 3aHsATHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. BBenenue. OcHOBHbIE TOHATHS 00 Komnoksuym
OKHCITUTEIHFHOM CTPECCe U aKTUBHBIX (hopmax 3 8 1 1 - 6 TectupoBanue
KHUCJIOPOJIA. KCP
2 Cemunap
VYeTHsll onpoc
Tema 2. OGpa3zoBanne ADK B MUTOXOHAPUSX. 3 8 1 1 - 6 Pedepar
Hoxman
KCP
3 Cemunap
Tema 3. AOK n Mmogudukanum MaKkpoMosiekyir. | 3 6 1 1 - 4 Pedepar
KCP
4 Tewma 4. CoOcTBeHHAs 3alMTa MUTOXOHAPHI OT | 3 6 1 1 - 4 KO;;&)’?;:TYM




ADK. OyHKIMOHHPOBAHUE ITUTOXPOM C KCP
OKCH/JIa3bl, AIbTEPHATUBHON OKCHJIA3bl U
pazolbmaronmx 0eIKoB.

5 Konnoksuym
Tema 5. O6e3BpexxuBanue ADOK B TectupoBanue
MUTOXOHJIPUSIX. AHTHOKCHIAHTHI U 3 10 1 - 8 Pedepar
AHTUOKCHUJIAHTHBIE ()EPMEHTHI. Hoxnazn

KCP
6 Tema 6. Penapaiius unu aerpaaanus CemuHap
3 6 1 - 4
OKUCJICHHBIX OCITKOB. KCP

7 Cemunap
Tema 7. MuTtonTo3, anonrto3 (HEKpo3), 3 8 1 i 6 Pedepar
(heHonTo3. Jloxman

KCP

8 Tema 8. AkTUBHBIEC (HOPMBI KUCIOPOJA U ITYTH KosmmokBuym
CUTHAJIBHOW TPAHCAYKIIMH B PACTUTEIHHBIX 3 8 1 - 6 Pedepar
kieTkax. Perporpannas perynsus KCP

9 Cemunap
Tema 9. Unentudukanus akTHBHBIX GopM 3 5 1 4 Pedepar
KHCJIOPOJIa B MUTOXOHJIPHUSIX. Hoxnan

KCP
4.2 Tl;ian BHeayIMTOPHO# CaMOCTOAITEILHOM PAa0d0ThHI 00y4aI0OIUXCS MO TUCIHIITHHE
CaMocCTOsITeNIbHAS Pab0Ta 00YYarOIIMXCS YuebHo-
MCTOAHNYCCKOC
Cemectp| Haspanue pasnena, TeMsl . Cpokn  [TpymoeMKocTb Ouerouroe obecrieueHue
BI/I,Z[ CaMOCTOATCIIbHOU pa6OTI>I CpeaCTBO o
BBITIOJTHECHUS (uac.) CaMOCTOSITEIIBHOU
paboThI




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

METOANYECKOE
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CPEeACTBO .
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
[ToaroToBKa K MPaKTHYECKOMY 3aHATHIO C HMCIIOIb30BaHHEM Va)l (1-3)
Tema 1. Beenenue. KOHCITEKTA JIEKIIHH ¥ PEKOMEHyeMOi TUTEPATYPEI. Va) 2 (1-3)
OcHoBHbIE TIOHATUA 00  [CaMOCTOATENbHOE H3yYEHHE TEOPETUIECKOr0 MaTepuana 1o K
3 OKHCIIUTEIBHOM CTpecce (Bompocy: «OOpa3oBaHne (UTOrOPMOHOB — HKACMOHATa, 1-2 6 Tezgﬁogig}};re
1 aKTHBHBIX (hopMax MmetuinkacmMoHara, ABK», «OKCHWIMIIMHBI M HX 3all[UTHBIE P
KHCIIOPOJIA. ¢ynkumm»,  «TemmeparypHelii  cTpecc  (TUMOTEpMUs,
runeprepmusi) u ADOK».
[loaroTroBKa K MPaKTHYECKOMY 3aHITHIO C HUCIIOIBE30BAaHUEM Cemunap |V a)l(1,3)
KOHCIIEKTA JICKLIUM U PEKOMEHAYEMOM JIUTEPaTypHI. Yernstit onpoc |V a) 2 (3)
CamocTosITeNNFHOE U3YyYEHHE TEOPETHYECKOTo Marepuala Mo Pegepar Vr)
BOIIPOCAM: «[IupuaAMHHYKICOTUABI B perysiun Joknan
Tema 2. OGpazoBanue o0pa3oBaHHS ﬁ&d)K B MUTOXOH/IpUsX». Hanmcanne pedepara
3 no BeIOpaHHOM Teme: «Ob6pazoBanne ADK B oHTOreHes3e U 2-3 6
A®K B MUTOXOHIPHUSIX.
npu crpecce, ¢QyHkuun», «/lpixarenbHbie  QepMeHTHI,
yuactBytomue B renepaunu ADK B Mutoxonapusx», «Poib
koMmrutekcoB | u [l OTL] muroxonapuit B npoaykuuu ADK u
mporieccax crapeHus KieTok». [loarotoBka mokiaga u
MIPEe3eHTAlMH 110 TeMe pedepara.
[loaroroBka K MPaKTHYECKOMY 3aHITUIO C MCIOJIb30BAHHUEM Cemunap |V a) 1 (3)
Tema 3. A®K n KOHCIIEKTA JIEKIIUK M PEKOMEH LyEMOM JINTEPATYPHL. Pedepar |V a) 2 (3)
3 |moaudukarmm Hammcanue pedepara 1mo BEIOpaHHON TEME: 3-4 4 V1)
MaKpOMOJIEKYT. «OKHCIUTENBHBIN CTPECC U MyTallud MUTOXOHAPHAIBHOM

JIHK».




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

Oteroumoe METOTNIECKOe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosTenbHO# paboTh CPEICTBO N
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
Tema 4. CoOcTBEHHAs IToaroroBka K NpakTUYECKOMY 3aHSTUIO C HCIOJIb30BAHUEM Komnoxksuym |V a) 1 (3)
3aIUTa MUTOXOHIPUI OT |[KOHCIEKTA JICKIUH 1 PEKOMEHYyEeMOM JTUTEPaTypPHI. Pedepar Va)2(3)
ADK. Hamucanwue pedepara o teme: «Poinb cucrem Vr)
HECOTIPSHKEHHOTO W Pa300IIEHHOTO JBIXaHHUS B PETYIISIHH
OYHKIIMOHUPOBAHKE » y
3 IIHTOXPOM C OKCHIA3HI obpazoBannsg ADK B kiIeTkax pacTeHHH U JKHBOTHBIX). 4-5 4
b
albTEePHATUBHOU
OKCHUJIa3bl U
pazolbmiaronux O0eIKoB.
Tema 5. O6e3BpexkuBanue |[loarotoBka Kk MpakKTUMECKOMY 3aHATUIO C UCHOIb30BAHHEM Komnoksuym |V a) 1 (1-3)
ADK B MUTOXOH JpHSX. |KOHCIICKTA JIEKUUU U PEKOMEHYyEeMOM JTUTEePaTypPHI. Pedepar V a) 2 (1, 3)
3 AHTHOKCHIAHTHI 1 Hanucanue pedepara o reme: K AHTHOKCUAHTHAS CUCTEMA 5-7 8 Hoxnan Vr)
AHTHOKCHIAHTHbIE MUTOXOHApUI». [ToaroToBKa M10KIa1a U IPE3CHTALMHU 11O
bepmenTL. TeMe pedepara.
Tema 6. MeXaHu3MbI [ToaroroBka K MpakTHUYECKOMY SAHATHIO C HCIIONb30BAHHEM Va)l@3)
pelapaLuy win KOHCIICKTA JICKIIUM M PEKOMCHAYCMOU JIUTECPaTypPhl. Va)2 (3)
3 CaMocCTOsTeNIbHOE N3YYeHNE TEOPETUIECKOT0 MaTepralia 1o 7-8 4 Cemuna
JleTpajanuy OKUCIEHHBIX Y P P P T
5 Bonpocy: «MUTOXOHIpHATHHBIE TIPOTEa3bl IS Ierpaganun
CJIKOB. OKHCJICHHBIX OCJIKOBY.
[ToaroToBKa K NPAKTHYECKOMY 3aHSTHIO C HCIIOJb30BAaHUEM Va)l(3)
KOHCIIEKTA JIEKIIUU ¥ PEKOMEHIyeMOU JTUTepaTyphl. Va)2@3)
aMOCTOSITENTEHO
Tewa 7. Muromros, | e apoconamte. & Commap V1)
3 |amomnTo3 (HEKpo3), P ) ’ P 8-10 6 Pedepar
muroxouapud. SKQ u ero amamorm». Hanmcanue pedepara
(dhenonTo3. Joxnan

o teme: «Ponp ADK B MexaHn3max rubenu MUTOXOHJPUH,
KJIETOK U opraHu3May. [loaroToBka mAokiIana M Mpe3eHTAINH
1o TeMe pedepara.




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

METOJAMYECKOE
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CpPeJICTBO .
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
[ToaroToBka K MPaKTHYECKOMY 3aHSATHIO C HCIOIb30BAHHEM Va)l (1-3)
Tema 8. AKTUBHBIC KOHCIIEKTA JIEKIIUM U PEKOMEHAYEMOM JIUTEPaTypHI. V a) 2 (1, 3)
(hOpMBI KHCITOPOJA 1 CamocTosITeNbHOE H3Y4YEeHHE TEOPETUIECKOT0 MaTepraa o Vr)
9 BorpocaM: «[103UTHBHBIC U HETATUBHBIC PETYISTOPHBIC
IYTH CUTHAJIbHON Komnoksuym
3 (akTOpbI, KOHTPOIHUPYIOIINE PETPOTPATHYIO CUTHATBHYIO 10-12 6
TPAaHCAYKIIUU B . Pedepat
CHCTEMY MUTOXOHAPHIT», « CHTHAJTbHBIC MOJICKYJIbI,
PACTUTCILHBIX KICTKAX. |y mmpyrorue perporpasyio peryisimioy. Hammcanue
Perporpajnas peryisauus \pedepara mo Teme: «PeTporpanas pery/auus y pacTeHuii 1
JPOXKKEH, TPUMEPBI U QYHKIIUI.
Tema 9. Unentudukanus |[loaroroska K IMpakTHYECKOMY 3aHATHIO C MCIOJIb30BaHUEM Va)l (3)
aKTUBHBIX (hOpM KOHCIIEKTA JICKITMH U PEKOMEHTyEMOM JINTEPATYPHI. Va)2(l,3)
KHCIIOPOZA U CHCTEM Hanmcanue pedepara no BeiOpannoi teme: «Iloaxoms k Cemunap Vr)
3 AHTHOKCHIAHTHOI unentrdukamn ADOK B MUTOXOHIPHAX M KIETKaX). 12-14 4 Pedepar
IToaroroBka J0K U1 HTAIMH 110 TEM Ta. Hoxnan
3AIIUTH B OJIrOTOBKA JIOKJIA/Ia M IIPE3eHTAIl o Teme pedepata
MHUTOXOHIPHUSX.

OO1mit 00beM CaMOCTOSTENbHON paboThI O AUCHUIUINHE (YacoB) — 48

N3 Hux o0beM caMOCTOSTENHHOM pPabOTHl € MCHOJb30BAHHEM 3JJIEKTPOHHOTO OOy4YeHHSI U

JAMCTAHIMOHHBIX 00pa30BaTeIbHBIX TeXHOJI0ruii (20 yacoB)




4.3 ConepixaHue y4ueOHOTro MaTepuasa

Tema 1. Benenue. OcHOBHbIe NMOHATHS 00 OKHCJIWTEJNBHOM CTpecce M aKTHBHBIX
dpopmax kucaopoaa.

OOme mMpUHUMOB U MEXaHM3Mbl aKTHBALUU Kuciopona. lloHsTHEe «akTHUBHBIE (OPMBI
kuciopoga» (ADPK), ux obpazoBanue u cpoiictBa. OcHoBHBIC Gopmbl ADK. CynepoKCHaHbIHI
AQHUOH-PAUKaJI, TUAPONEPEKUCHBIN PaUKal U NEPOKCUA BOIOPOJA. I MIApONEpEKUCHBI aHUOH
Y NIEPOKCUAHBIN aHNOH. OKCHIIbHBIA aHUMOH-PAJUKal U THIPOKCHIBHBIA pagukan. Tokcudeckoe
neiicteue ADK. Crumysiinus nepekucHoro okucienus aunuaos ([10J1). HedepmenratuBHbii
nyTh (ayTooKuciieHHue) U (epMeHTaTHBHbIE peakuuu. JIMIOKCUIeHa3HOe IpeBpalleHHe
HEHACBIIIEHHBIX KUPHBIX KUCIOT. Docdonumaza Az. ObpasoBaHue ruaponepoKCHAHBIX (GopM
KHUPHBIX KucioT. OOpa3zoBaHue (UTOrOPMOHOB — IKACMOHATa, MeTWDKacMoHaTa, ABK.
OKCHJIMITUHBI M UX 3aLIUTHBIE (Q)YHKIIHH.

buonorunueckas poap ADK. ADPK B onrorenese. Crpeccbl pa3HOW MNPUPOABI U
OKHUCIUTENbHBIN cTpecc. TeMmeparypHblii crpecc (runorepmusi, runeprepmusi) u AOK.

Tema 2. O6pazoBanue ADK B MUTOXOHAPHUSIX.

Ponb mutoxonapuii B oopazoBannu ADK B kietke. [loTeHnuansHubie cailTel 00pa3oBaHus
A®K B MUTOXOHIPUSIX XKUBOTHBIX U PACTUTEIBHBIX KIETOK. PegOKC-LIEHTpHI, JKEIe30CEpHBIE
KJIaCTephl, TEMbl M CBSI3aHHbIE XMHOHBL. MOHOAMHUHOKCHAa3a, HMUTOXpoM-b5-pemykrasza, 2 —
JUTUIPOOPOTATIETHIPOreHasa, a-I'munepodocdar-gernaporenasa, 0-KEeTOrJIyTapar-
nerugporenasa. CyKIMHATAETHIpOreHasa. AKOHHTa3a. BbICBOOOXKIEHHME HOHOB Kenesa,
peakmust Genrona. DnexkrporTpancnoptHas nenb (DTLl) kak OCHOBHBIM HMCTOYHUK T€HEparuu
AO®K. Ponp kommiuekca | B renepanun A®K. OcHOBHbIE CAaMTHI T€HEpAIMH CYMEPOKCHUIHOTO
aHUOH-paJivKajia B KoMIUIeKce |: yOMXMHOH-CBS3BIBAIOUINI U (PJIaBUH-CBSA3BIBAIOIINN YYaCTKH,
[Fe-S] uenTpsl u oOpatHbIil epeHoc 31ekTpoHoB ¢ komiuiekca |l (“Reverse Electron Transport”,
RET). OcHoBHBIE CaliThl T'eHEpalMy CYIEPOKCHIHOTO aHWOH-pagukana B komruiekce Il Q-
mukin. Kommeke |l kak Bo3MoxHBIM caiiT reHepanun A®K B wmuToxoHApusx. Pomb
anbrepHaTuBHBIX HAJI(D)H-neruaporenas B renepannu AOK.

Tkane-, cyOctpaT- u opraHusM-cnenuduuaeie cBoiictBa mnpoaykuuu ADK B
MUTOXOHIpUsX. [[MpuauHHYKICOTHIBI B perysiiuu oOpazoBanusi ADK B MUTOXOHAPHUSX.

Tema 3. A®K u moandukanum MaKpoMoJieKky.J1.

OkuclieHHEe NOJUHEHACHIIICHHBIX XUPHBIX KHUCIOT. MexaHu3M NEepeKUCHOrO OKHCIEHUS
muniugoB (ITOJI). Oxucnenune yrineBomoB. OxucieHue OenkoB. MaeHTudUKAIMS OKUCICHHBIX
MUTOXOHJIpHANbHBIX ~ OenkoB.  KapOonunmupoBanue.  HutposunupoBanue.  OxucineHue
Tpuntodana. B3aumoaeicTBHEe ¢ TPOMYKTaMH OKHUCJICHHS TOJIIMHEHACHIIICHHBIX KUPHBIX
KHUCJIOT.

Oxucnenne /[IHK. Hakxoruienne myranuii B mutoxoHapuanbHoi JIHK. Mytanuum reHoB,
KOAMPYIOIIUX KOMIIOHEHTHI AbixarenbHoi nenu, ATd-cunrazy, TPHK. 3aboneBanus uenoBeka,
BBI3BAHHBIE MYTAIIUSIMU MUTOXOHIPUAIBHBIX TEHOB.

Tema 4. Co6cTBeHHasi 3ammTa MUTOXOHAPHUI 0T ADK. @yHKIHOHMPOBAHME HUTOXPOM
€ OKCH/Aa3bl, AIbTEPHATHBHON OKCHIA3bl M PAa300IIAIOIINX 0€IKOB.

[lepBasg nuHUA 3aIIUATBI OT OKUCIMTEIBHOIO CTpecca — yMEHbIIeHUue KOoHUeHTpauuu Oz B
KJIEeTKe M yMeHblleHHe TreHepauun A®K [pIXaTelbHOM LENBIO  BCIEICTBUE MATKOIO
pa3oOuienusi, nHruOupoBanusi uukia Kpebca Ha ypoBHE akOHMTa3bl M (YHKIIMOHHPOBAHUS
IUTOXpoM ¢ okcujasbl. Ilornomenne Oz HUTOXpPOM € OKCHUIA30il — OJUH W3 MEXAaHU3MOB
3aIUTHl MUTOXOHApUI oT oOpa3zoBanust ADK. OyHKIIMOHUPOBAHUE ITUTOXPOM € OKUCIA3bI MPU
cTpecce. AnbTepHaTHBHAs LUAHUAPE3UCTEHTHAs OKcHAa3a. AKTHBAaIUs albTepHATHUBHON
OKCHJA3bl  YBEIMYMBAECT  CKOPOCTh  OJIEKTPOHHOIO  IOTOKA M NPEAOTBpalIacT
cBepxBoccTaHoBiaeHne OTLl. MexaHu3Mbl perymsiuuMu — aabTEPHATUBHOM OKCHJA3bl Ha
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TPAHCKPUIILIMOHHOM U MOCTPAHCIISIIMOHHOM YpOBHsIX. PoJib mepokcuaa BoA0po/ia B SKCIIPECCUN
TeHOB aJIbTepHAaTUBHON Okcuasbl. PazoOmiaromue Oeiaku, TepMoreHUH. TepMoreHnH-1o100HbIe
Oenku y pacTeHHid. AKTUBAIUS Pa300IIAIMUX OSIIKOB, MEXaHU3MbBI PETYIISIUN UX aKTHBHOCTH
u cuHte3a. CBOOOJHBIE >XUPHBIE KHCIOTHI M HMX poJib B peryiasiuuu oOpazoBanus AODK.
OYHKIIMOHUPOBAHUE AallbTEPHATUBHON OKCHIA3bl M pa3olmarommx OeNKOoB MpH CTpecce.
MHakTuBaus akOHUTA3bl CYNIEPOKCUIOM KaK JIMHUSI 000pOHBI MUTOXOHApUi 0T ADK.

Tema 5. O6e3Bpe:xkuBanue APK B MUTOXOHAPHSAX. AHTHOKCHIAHTBI U
AHTHOKCHIAHTHBIE ()ePMEHTBI.

Bropas nunus 3ammrtel npotuB ADK — HU3KOMONEKYJISpHbIE AaHTUOKCUIAHTBI U
AQHTUOKCUAAHTHBIE  (hepMeHTHl.  HU3KOMONEKyJIspHbIE  aHTHOKCHIAHTBHI  MUTOXOHAPHIA.
BomopacTBoprMbie aHTHOKCHIAHTHI (aCKOPOMHOBAsh KHCJIOTA, BOCCTAHOBJCHHBINA TIIyTATHOH).
JXupopacTBoprMbIe aHTHOKCHIAHTHI (yOMXWHOH, IIAaCTOXMHOH, BuTamuHbl A, D, E u K).
AckopbuHoBasi kuciora. Boccranomnennsiii rioyratuon GSH — tuonoBbiil tpunentun (y-L-
rinyramMuHuI-L-nucrennmwn-rmiun).  Butamun  E - (o-tokodepoin).  YOuxunon. JlumoeBas
KHCIIOTA.

AHTHOKCHIaHTHBIC (depMeHThl MuToxoHapuil. Cymepokcummucemyraza (COJ[) kak
KIIFOYeBOM (DePMEHT aHTMOKCHUIAHTHOM 3alUTHI ISl HEHTpanu3alu CYMEepOKCHJ aHHOHA 0
H202.  Mn-COJl, CuZn-COA. Karamaza. Ilepokcuaasel.  AckopOarmepokcuaasa.
['myratnonnepokcuaaza (I'TIO). ['myratuonpenykrasa. AcKopOaT-TIyTaTHOHOBBIM  IIHMKIL.
@®epMeHTHI  acKOpOAT-TIIyTaTHOHOBOTO  IMKJIA.  THOPEJOKCHH-, TEPOKCHPENOKCHUH- |
[IIyTapeOKCHH-3aBUCUMbIE CUCTEMBI.

Tema 6. MexaHu3Mbl penapany WM Jerpajaliii OKHCJIEeHHbIX 0eJIKOB.

Tpetbs nunus 060pons! npoTuB ADK — penapanus uiam nerpajgamusi OKUCICHHBIX MOJIEKYIL.
MutoxonapuaneHbie mpotea3bl. CemelictBo AT®d-3aBucumbix cepuHOBBIX mpoteas3. Clp
npoTeasbl (coaepkar JBe CyObeIMHULIbI) U UX POJIb B 3alIUTE OT OKUCIUTENIBHOTO cTpecca. Lon
nporeasbl (comepkar omuH nonunentua). FtSH mpoteasst — ATd-3aBucrMbie MeOpaHHO-
CBsI3aHHbIE METAJIONpOoTeasbl. Poib mpoTeasbl B Aerpasalui HecoOOpaHHbBIX MU OBPEKAEHHBIX
B pe3yJIbTaTe OKUCIICHUS OEJIKOB.

Tema 7. MuTtonTo3, anonto3 (HeKpo3), peHonTo3.

YerBepras nuHus oOopoHsl mpotuB ADK — muronTo3, amonto3 (HEKpo3), (EHONTO3.
BeiOpakoBka MuUTOXOHIpuUH, oOpasyromux u30biTouHoe koiauyectBo ADK (MuTomnTos).
BriOpakoBka kietok, obOpazyrommx u30bitok ADK (amomros, Hekpo3 u ap.). BeiOpakopka
opranm3mMoB, He cmpasuBimxcs c¢ 3ammTod JIHK or A®K (denontos). CrapeHue kak
MeJIeHHBIH (eHonTo3, BbI3bIBaeMblil moBbiieHueM ypoBHS A®K. Pons B.II. CkymaueBa B
pa3sBUTHU y4eHHsI 00 OTMEHE NMpOrpaMMbl CTapeHHUs opraHu3ma. JMchHyHKIHMS MUTOXOHAPHIL.
OTKpbITHE BBICOKONPOHUIIAEMOM Nopbl. CHIKeHNE MUTOXOHAPHAIBbHBIX ADK Kak BO3MOKHBIN
CHoco0 TOPMOXKEHUSI IPOTPaMMBbl CTapeHUs. AHTHOKCHJAHTBI, aJpeCOBaHHbIE B MUTOXOH/IPHH.
SkQ u ero anaormy.

Tema 8. AkTuHBHBbIE (OPMBI KHCJIOPOAA W NYTH CHTHAJIBHOW TPAHCAYKIHMHU B
PACTHTEJIbHBIX KJIeTKaxX. Perporpaanas peryiasinus

OO0mue NpUHIMIBI CUTHATBHOW TpaHcAayKuuu. CurnanbHas ponb ADK nmpu 6uotnueckom
ctpecce. CurnansHas ponb ADK npu abuotnueckom crpecce. Ponrs ADK B mpoueccax pocta u
pazButus pacreHuil. AD®K u mnporpammupyemas rubenb KieTok. Bo3MoxkHBIE MeXaHU3MbI
yuactusi ADOK B CUTHaJIbHBIX CHCTEMAX.

CurHanbHble CHCTEMBI MUTOXOHApPWH. PerporpamHasi perymisius y pacTeHHM W JIPOAGKEH.
[To3uTHBHBIE W HETATHBHBIC PETYIATOPHBIC (DAKTOPBI, KOHTPOJIMPYIOLIHE PETPOrPATHYIO
CUTHAJIbHYIO  CHUCTeMY MUTOXOHIpui. Perporpamnpie mytu. CurHajabHblE  MOJIEKYJIbI,
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MHUIMHUPYIOLIUE PETPOrPATHYIO0 PEryisiiuio. KOMIOHEHTb peTporpagHbIX CUTHAIBHBIX CHCTEM.
A®K u vonbl Kanbiug. OyHKIHUNA pETPOrpaHON CUCTEMBI PETYIISILIUH.

Tema 9. UnenTudukanus aKTUBHBIX (OPM KHCJIOPOIA U CHCTEM AHTHOKCHIAHTHOM
3aIMTHI B MUTOXOHIPHUSIX.

Cnoco0Osl ompeneneHuss ADPK B KuUBOW KIIETKE. DJEKTPOHHBIM CIUHOBBIM pPE30HAHC,
OCHOBHBIC BHJIbI CIIMHOBBIX JIOBYIIEK. CIIEKTpohOTOMETpHUECKUE U (IIyOPECIICHTHBIE METO/bI,
JOCTOMHCTBA U HEAOCTaTKU. Perucrpanus OPOAYKTOB MEPEKHCHOIO OKHUCIIEHUS JIUIUIOB.
OnpeneneHne TPOAYKTOB, pEArHPYOIIUX € THOOApOUTYpPOBOM  KUCIOTOW. MeTomsl
oTcnexxuBaHusi oOpazoBaHus W Jokamuzanuu A®DK B KHBBIX KJIETKaXx € HCIOJIb30BAaHUEM
(bIIyOpecCleHTHBIX 30HIOB M (IIYOPECHEHTHOH MUKpocKomnuu. DIyopecleHTHBIE KPaCUTEIH

H2DCF-DA u CM-H,DCF-DA, npenmy1iecTBa 1 HEAOCTATKH.

4.3.1. IlepeyeHb CeMHHAPCKHX, MPAKTUYECKHUX 3aHATHH U JJa0OPaTOPHBIX PadoT

Ne Ne HanmeHoBaHue TpyaoemkocTb Ouenounbie | PopMupyembie
n/H | pasaeia CeMHUHAPOB, (uac.) cpeacTsa KOMIIeTEeHIH
U TeMbl NPaKTHYECKUX U Bcero N3 Hux (MHAUKATOPBI)*
J1a60paTOPHBIX PadoT | 4acoB NpaKkTHYeCKast
MO/ITOTOBKA

1 2 3 4 5 6 7

1 | Temal AxTUBHBIEC (OPMBI 1 Komnoksiym MK-1
KHCJIOpOJa U Tect HJIK k1.1
OKUCITUTEITHHBIN HJIK 1.2
cTpecc.

OKHCIUTENBHBIN
CTpecc Kak
MOCJIEJICTBHE JIPYTUX
CTpPECCOB.

2 | Tema2 CaiiTel reHepaluu 1 Cemunap MK-1
ADK B MUTOXOHIPHUSX. YcrHerii HJIK ik 1.1
Kommekcer OTL orpoc HJIK 1.2
aJIbTepHATHUBHbBIE Pegepar
(hepMEeHTHI JIbIXaHMUSI. Hoxnazn

3 | Tema3 A®K u monudpukanuu 1 Cemunap K-1
MaKpOMOJIEKY.L. Pedepar MK rixc 1.1
Myrauuu HIK k1.2
MUTOXOHIPHATBHBIX
T€HOB.

4 | Tema 4 Ponw aneTepHaTuBHOM 1 KomnokBuym MK-1
OKCHJa3bl U Pedepar HJIK 1.1
pa3o0maronux OeIKoB HAK c1.2
B peryssiiuu
oOpazoBannsi ADK.

5 | Tema5b AHTHOKCHUIAHTHEIE 1 KomnoxBuym K-1
CUCTEMBI Tect K k1.1
MHUTOXOHJIPHUIA. Pedepar HAK 12

Hoxnan

6 | Tema5s MexaHu3Mbl 1 Cemunap MK-1
penapanyuu uim WK k1.1
Jerpajaun HJIK k1.2
OKHCJIEHHBIX OEJIKOB.
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7 | Tema 6 MuTonTo3, anonTo3 1 CeMuHap IK-1
(Hexpo3), heHonTo3. Pedepat AR e 1.1
HIIK i 1.2
Teopust crapeHus. Joxnan
8 | Tema?7 CurHajbHbIE CUCTEMBI 1 KonnoxBuym ITK-1
MUTOXOHJIPUI Pedepar HJIK ik 1.1
. HJIK k1.2
pacteHwuii:
peTporpaaHas
perymsIsl.
9 | Tema8 | Meroasl 1 Cemunap NK-1
UICHTH(PUKAITTT Pedepar WK 1.1
HJIK nix12
aKTUBHBIX (hopM Jlokrnaz
KHCIIOPO/Ia B
MUTOXOHJIPHSIX.

CTYJAeHTAMH B PaMKaXx caMocTosATeJbHOo# padotsl (CPC)

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHeE

Ne n/m Tema 3aganue ®opMmupyemasn HNAK
KOMIIeTeHI s

1. Tema 1. Beenenue. N3yunts TeopeTuueckumit [IK-1 HIK nx 11
OCHOBHBIE TIOHATHSA 00 | MaTepuas o BOIpocam: HJIK nx1.2
OKHCIIUTEIIbHOM «O6pasoBanue
CTpecce W aKTHBHBIX (puroropmoros —

JKacMOHaTa,

(opmax kuciopoza. MeTmnkacMoHaTa, ABK»,
«OKCUIMITUHBI U UX
3alIUTHBIE (PYHKIHN,
«TemnepatypHsblil cTpecc U
ADK».

2. Tema 2. O6p330BaH1/1e N3yunuth TeOpEeTHUUECKUI TIK-1 WK nx 1
A®K B MUTOXOHIpHSAX. | Marepual 1o BOIpocy: HJIK nx1.2

«IInpuaMHHYKIICOTUABI B
peryisinuy o0pa3oBaHus
A®K B MUTOXOHAPHUIXY.

Tema 3. AOK u N3yuuth TeOpEeTHUUECKUI TIK-1 MK nx 1

3. MoupuKaIuK MaTrepHal o BOmpocy: UK k.2
MaKpPOMOJIEKYII. «OKHUCIUTENBHBIN CTPECC U

MYyTaIn
MuToxoHapuanbHoi JHK.

4. Tema 4. CoOcTBEHHAA N3yunts TeopeTrueckuit IK-1 UK nx 1.1
3al(UTa MUTOXOHIPUI | MaTepHal o Bompocy: HJIK 112
ot ADK. «Pons cucrem
OYHKLHOHUPOBAHHE HECONPSHKEHHOTO U
IIATOXPOM C OKCHIIA3H, Pa300IIeHHOTO ABIXaHUS B

. perymsun o0pa3oBaHUs
lIbTCPHATHBHOU AO®K B kneTKax pacTeHui
OkCHIasBl 1 Y JKUBOTHBIX».
pa3o0maronux OeIKoB.

5. Tema 5. N3y4nts TEOpeTHUECKUI [K-1 HJIK nk 1.1
Ob6e3BpexxuBanne ADK | marepuan 1o Bompocam: HIIK rk1.2

B MUTOXOHJIPHUSIX.
AHTHOKCHIAHTHI U
AHTHOKCUJIAHTHEIE
(hepMEeHTHI.

«AHTHOKCHIaHTHAs
CHUCTEMa MUTOXOHIPHII».
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Tema 6 Mexanu3mbl N3yunts TeopeTrueckuit IIK-1 HIK nx 11
perapanuy Win MaTepHrall 1o BOIIpocCy. HIK ki 2
JerpaJaniuoOKUCICHHEI «MHTOXOHApHATILHEIC
X OEJIKOB. MPOTea3bl IS ACTPaIaliu

OKHCJICHHBIX OCJIKOBY.
Tema 7. MUTOIITO3, N3yunts TEOpeTUUECKUIL IIK-1 HIK nk 1.1
anonTo3 (HEKpo3), MaTepHail o BOIpocy: HJIK k.2
deHonTo3. «AHTHOKCHIAHTEI,

aJpeCOBaHHBIC B

mutoxoHapun. SKQ u ero

aHaJIOTI.

8. Tema 8. AKTUBHEBIC N3yuuTh TEOpETHUECKUI IK-1 HIIK 5k 1.1
(bopMBI KHCIIOpOJIa U MaTepuai 1o Borpocam: HIIK k1.2
IIYTH CHTHAJIBHOM «I1o3uTHBHBIC U
TPaHCIyKIHH B HETaTUBHBIC PETYIIITOPHBIE
PACTUTENBHBIX KJIETKAX. (baxropsr,

PetporpazHas KOHTPOJIUPYIOIIHE
pETPOrpagHyio

PCryIALHA. CUTHAJIbHYIO CUCTEMY
MUTOXOHAPUI,
«CI/IFHEUH)HI)IC MOJICKYJIbI,
WHHUIHUHUPYIOIINEC
PETPOrPaTHYIO PETYIISIIUION.

Q. Tema 9. N3y4uTh TCOPETUICCKHUIT [IK-1 UK 114
I/IIIGHTI/I(bI/IKaI_II/IH MaTtepHall 1o BOIIpocaM: WK nki2
aKTHBHBIX (hopm «lTomxompt K
KHCIIOPOJIa B naeHtudukanmi ADK B
MUTOXOH Z[pl/If[X. MUTOXOHAPUAX U KIICTKaX».

4.4. MeroanyecKue YKa3aHHUsI MO OPraHu3aliH CaAMOCTOSITEJILHOW PabdoThI
CTY€HTOB

CaMocrosiTenbHasi paboTa CTYAEHTOB SIBISIETCSI COCTAaBHOM 4acThio y4eOHOro mporecca u
UMeeT LEeNbI0 3aKpelyIeHue M YIiayOJieHHWe TOJY4YEeHHBIX 3HAHUM M HAaBBIKOB, IOHCK U
npuoOpeTeHre HOBBIX 3HAHWH, a TaKKe BBINOJHEHHE Y4YeOHBIX 3a/JaHUi, TOATOTOBKY K
NPECTOSIIUM 3aHATUSAM, 3a4€TaM U IK3aMEHaM.

JUia opraHu3anuy CaMOCTOSTENbHOM paboThl MO JAUCHUIUIMHE «MUTOXOHIApUU U
OKHCIUTEIbHBIA CTPEcCc» HCIONB3YIOTCA Ccleaylomue (GOpMbl CaMOCTOSATENBbHOW y4ueOHOU
paboTHI:

- PaboTa HaJ KOHCIIEKTOM JIEKITUH.

- [TonGop, n3yueHne, aHaIM3 pEKOMEHIOBAHHOW JINTEPATYPHI.

- CaMocTosITeIbHOE U3yUeHHE OTACIbHBIX TEM, aparpagos, He U3JI0KEHHBIX B JIEKLIUH.

- IloaroroBka K MPaKTHYECKOMY 3aHSTHIO COCTOMT B TEOPETUYECKOM IMOATOTOBKE M
BBINOJIHEHUH MTPAKTUYECKHX 3a1aHUH (peleHne 3a1a4, OTBEThI Ha BOIIPOCHI U T.1.).

- Hanmmcanue pedepaTos, HOAroTOBKA JOKIIAIOB.

- [lonroroBka K TECTUPOBAHUIO.

- [ToaroroBka k 3a4erty.

Iucvmennvie pabomsi. JInsg u3ydyeHHs TeM, He HW3JIO0KEHHBIX B JIEKIIMH, PEKOMEHAyeTcs
UCTIOJIF30BaTh OCHOBHYIO | JIOTIOJIHUTEIBHYIO JINTEPATYPY, & TAK)KE HCTOUYHUKH, HaliIeHHBIC TIPU
MOMOIIM HMH(OPMAIIMOHHO-CIIPABOYHBIX M TMOUCKOBBIX cHUCTeM. [y 3aKperuieHds Marepuana
pEKOMeHyeTCs AeTaTh KpaTKUe KOHCIEKTHI 110 TEME.

Pegpepam — dopma nHcbMeHHOH pabOTHI, KOTOPYIO PEKOMEHAYETCS NPUMEHSTH NpU
OCBOCHHMH BapUaTUBHBIX (MPOPMIBHBIX) JUCIUILINH MTpodeccuoHanbHOro 1ukia. [Ipeacrasuser
cO0OM KpaTKOe M3JIOKEHHUE COJCPKAHUS HAyYHBIX TPYJOB, JUTEPATYPHI IO ONpPEACIICHHON TeMe.
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O6mwem pedepara Moxer gocturats 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJArOTOBKY — OT 2
Henenb 1o Mecsna. IloaroroBka pedepara mnoapasymMeBaeT CaMOCTOSTENbHOE H3ydEeHUE
CTYJACHTOM HECKOJIbKHX JIUTEPATypHBIX MCTOYHUKOB (y4e€OHHMKOB, MOHOTpaduid, Hay4IHBIX
cTarel M T.A.) IO ONpeAeiICHHOM Teme, He paccMaTpuBaeMOM MOAPOOHO Ha JIEKLHH,
CHCTEMaTH3allMI0 MaTepuaia U KpaTkoe ero usjoxenue. Lleas Hanucanus pedepara — npuBuTHE
CTYAEHTY HaBBIKOB KPAaTKOI'0 Y JJAKOHUYHOI'O IIPEJCTAaBICHUs COOPAHHBIX MaTepHaIoB U (PaKToOB
B COOTBETCTBHH C TPEOOBAHUAMH, PEABSBISIEMBIMH K HAYYHBIM OTYETaM, 0030paM U CTaThsIM.

CrpykTypa pedepaTa BKIIOYAET:

- TuTynbHBIN JIUCT.

- ConepxaHue.

- Beenenue, rae kpatko hopmynupyercs npobiema, enb u 3a1auu pedepara.

- OcHOBHAas 4acTh pabOTBl COCTOUT M3 HECKOJIBKHMX Pa3JiesIOB, B KOTOPBIX M3JIaraercs CyTb
TeMBbI pedepara.

- 3aKJIIOUEHHE.

- CMCOK HCII0JIb30BAHHOM JIUTEPATYPHI.

IIpu odopmienun pedepara cieayeT NPUICPKUBATHCS TEXHUUECKUX TpeOOBaHUH,
peIbABISIEMBIX K pedepaTaM U KypcOBBIM paboTaM, MMEIOUINXCS Ha Kadeape.

Kpurepuu ouenuBanus pedepara:

- OneHKa «OTJIIMYHOY» BBICTABIICTCS B TOM Cllydae, €Clid B pedepaTe MOTHOCTHIO PACKPHITa
TeMa, NPOAHAIM3UPOBAHO COBPEMEHHOE COCTOSIHME BOINPOCA, MaTepuall M3JI0KEH JIOTHYHO,
IOCJIEI0BATENbHO, IMPUBEACHO HEe MeHee 10 nuTepaTypHBIX HCTOYHMKOB (Cpeau KOTOPBIX
npeoOiagaer jaureparypa 3a mnocienHue S5 ner), pedepar oQopMIeH B COOTBETCTBUHM C
TEXHUYECKUMHU TPEOOBAHHUSIMH, PEABSABISIEMBIMH K TAKOTO pojia paboTam.

- OLieHKa «XOpOLIO» - TeMa PACKPBITA, IPUBEACHO J10CTaTOYHOE KOJIMYECTBO MaTepHasa, HO
IpU 3TOM MaTepuall B HEJOCTATOYHOM CTENEHU NpOoaHaJM3UpPOBaH aBTOPOM, OQopMileHHE
pedepara COOTBETCTBYET TEXHUUECKUM TPEOOBAHUSM.

- OneHka «y/lI0BJIETBOPUTEIBHO» - TEMa PAacKphITa IOBEPXHOCTHO, MaTepuall IPUBEIEH Kak
npocTas KOHCTaTanus (akToB, HE MPOAHAIM3UPOBAH, B OQOPMIIEHUM HMEIOTCS TEXHUYECKHE
HEJ0CTaTKH, CIIMCOK JIUTEPATYPhl COJIEPKUT MEHEE 5 UCTOYHUKOB.

- OLeHKa «HEeYyJOBIIETBOPUTEIBHO» - T€Ma HE PAaCKpbITa, CKYJIHBIH 00BEM INPHUBEIECHHBIX
MaTepuasoB.

Yemuwiii 0oknao — 3to coobuienne B Tedenue 10-15 MuH, B KOTOPOM CTYACHT B JAKOHHUYHOM
dbopMe JT0JIKEH M3JI0KUTh MaTeprall 10 COOTBETCTBYIOLIEH TeMe, MPUAEPKUBAsICh CIEIYIOIIETO
IUTaHA: BBEJCHHE, OCHOBHAS 4YacTb, 3aKirodeHue. JlOKiaa CcOnmpoBOXKIAETCS NPE3CHTALUEH,
OTpakarollled OCHOBHBIE IOJIOXKEHHS 10 COOTBETCTBYIOLIEH TeMe, BKIIIOYAIOLIEH HarisaHble
Marepuaibl (cXeMmbl, Tabmuipl, ¢oro U T.1.). [lo OKOHUAHMM [OKJIafa CTYIEHTY 3aJaroT
BONPOCHI, KaK IpenojiaBaTelb, TaK W CTYIEHTbl, Ha KOTOpblE JOKIAJAYUK JOJDKEH J1aTh
MCYEPIBIBAIOIINE OTBETHI.

Kputepuu onieHnBaHMs yCTHOTO JJOKJIaa:

- OueHka «OTIMYHO». B JOKJIae MONHOCTBIO pAcKpbiTa TEMa, NPOaHAIN3UPOBAHO
COBPEMEHHOE COCTOSHUE BOIIPOCA; CTYIEHT CBOOOJHO BiaJle€T MaTepHalioM, H3JIaraeT ero
JIOTMYHO, TOCJIEOBATEIbHO, JaKOHHYHO, COONIO/Iasi OCHOBHBIE IpaBHJIa KYJIbTYpHl pEUH.
Jloknan compoBoOKIaeTcsl Mpe3eHTalrel, KOTopasi OTpa)kaeT OCHOBHBIE IMOJOXKEHHUS IOKJaja,
IPEe3eHTAlMsl COCTaBJIeHa IPaMOTHO € COOJIOZCHUEM OOIIMX TpeOOBaHMA, MpaBMIl MIPU(TOBOTO
oopmIIeHHs, MOJa4YM rpapuueckoro Marepuaia, UMEIOTCS CChUIKM Ha IMpUBEAEHHbIE (OTO,
PHCYHKH, CXEMbI U T.J., IPUBOAMUTCS CIHCOK MCIOJIb30BAHHOW JuTeparyphl. [Ipn obcyxaeHnu
JOKJIaJa CTYAEHT JaeT HCUepNbIBAOIIUe, apryMEHTHpPOBaHHbIE, KOPPEKTHbIE OTBETHI Ha
BOIIPOCBI.

- OneHka «xopoio». Tema packpsiTa, IPUBEACHO JOCTATOYHOE KOJUYECTBO MaTepuana, HO
IIPY 3TOM MaTepuaj B HEJOCTaTOUYHOM CTENEHH MPOAHAIU3UPOBaH aBTOpoM. [Ipe3eHTanus He B
IIOJTHOM CTENEHU COOTBETCTBYET OOWMM TpeOoBaHUAM. OTBETHI CTYJEHTAa HE Ha BCE BOIPOCHI
ABJIAIOTCS UCUYEPIIBIBAIOIIMMY U apTyMEHTHPOBAHHBIMHU.
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- OneHka «yIqOBJIETBOPUTEIBHO». Tema packpbiTa HE IOJIHO, MaTepuai NPHUBEAEH Kak
npocTas KOHCTaTtauus (akToB, HE IPOAHAIM3UPOBAH, CTYIEHT IOKa3blBa€T IOBEPXHOCTHBIE
3HaHMUSL. [IpeseHTanuss YacTUYHO COOTBETCTBYET YCTAaHOBJICHHBIM TpeOoBanusM. Ilpu
00CYX/IeHUM JOKJIaja CTYJIEHT HE BCErAa JaeT IpPaBUJIbHBIC, MCUEPIIBIBAIOIINE OTBETHl HA
3aJ]aBacMbI€ BOIIPOCHI.

- OneHka «HEYIOBJIETBOPUTENbHO». Tema JoKiaza He pacKpblTa, CKYAHbIM 00BeM
IIPUBEIECHHBIX MaTEpUaJIOB; Ipe3eHTalus OTCyTCTBYeET. [Ipu oOCyKaeHUM 10KIaaa CTYACHT HE
JIaCT OTBETHI WJIM OHU HE COOTBETCTBYIOT 3aJaHHBIM BOIIPOCAM.

4.5. llpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB): HE MPEIyCMOTPEHBI YUeOHBIM
IUTAHOM.

V. YYEBHO-METOAUYECKOE U THOOPMALIMOHHOE OBECIIEYHEHUE
JUCHUIIJINHBI

a) nmepeyeHb JUTEPaTypPhI

1. OcHoBHas MTEpaTYpa
1. buoxumus [Tekcr] : yue6nuk / B. I1. Komos, B. H. llIBegosa. - 3-e u3sn., crep. - M. :
Hpoda, 2008. - 639 c. ; 24 cm. - (Beiciiee oOpazoBanue: CoBpeMeHHBIN yueOHUK). - [Ipeam.
ykas.: ¢. 620-630. - ISBN 978-5-358-04872-0. (50 »k3.).
2. Bbruoxumus [DnexkTpoHHBIH pecypc] : yuel. ans akageM. OakanaBpuata : s CTy[. By3O0B,
00yu. no Hanpasi. 655500 "buorexnonorus" / B. I1. Komos. - 4-e u3z., ucnp. u gom. - 9BK. -
M. : KOpaiit, 2014. - 640 c. - (bakanaBp. Akanemuueckuil kypc). - Pexum nocryma: DU3
"bubnuorex". - Heorpanuu. noctym. - ISBN 978-5-9916-3929-3.
3. OcuoBbl Ouoxumun Jlennnmkepa [Dnexkrponnsii pecypc| / Hembcon JI. ,Kokc M. ,. -
OnekTpoH. TekcroBele naH.- ObC "Jlawp". - Heorpanmu. moctyn. T. 2 : buosHepretuka n
merabonu3m / JI. Hembcon, M. Kokc, T. 2. - 3-e. - [b. m.] : HU3narensctBo "JlaGopaTopus
spanui", 2017. - 691 c. - ISBN 978-5-00101-545-1 : B. 11.

2. JlonoTHUTeIbHASI JIUTEpaTypa
1. buoxumus pacrennii [Tekct] : yueOnuk / I'.-B. Xennr ; nep. ¢ aurin. M. A. bpeirunoi
[u ap.] ; mox pea. A. M. Hocoga, B. B. Uyb6a. — M. : bunom. Jlabopatopust 3nanuit, 2011. — 471
C.: WL ; 26 cM. — (JIyummii 3apyOexxHbIi yaeOHUK). — bubmmorp. B konte cr. — Vkas.: c. 464-
471. — Tlep. u3n. : Plant biochemistry / Hans-Walter Heldt. — 2005. — ISBN 978-5-94774-795-9/

(4 7x3.)

2. Koneman, S. Harnsanas 6uoxumus : cripaBounuk / S1. Kombwman, K. -. Pém ; mepeBon ¢
aarnuiickoro T. 1. MoconoBoii. — 6-e n3n. — Mocksa : Jlaboparopus 3uanmii, 2019. — 514 c.
— ISBN 978-5-00101-645-8. — Tekcrt : anekTpoHHbIH // JlaHb : 37EKTpOHHO-OMOIHMOTEUHAS

cucreMa. — URL: https://e.lanbook.com/book/121226 (mara obpamenus: 09.02.2022). —
Pexxum mocTymna: A aBTOpU3. MOJIb30BaTENCH.

0) mepuoguYecKHe U3IAHUS

B) CNIMCOK AaBTOPCKUX METOAUYECKUX Pa3padoToK:

r) 0a3bl JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE H MONCKOBbIE CHCTEMBI

1. Hayunas Dnexkrponnas bubamoreka http://www.e-library.ru

2. Nndopmanuonnas cucreMa «EquHOe OKHO JocTyma K 00Opa3oBaTeNbHBIM peCcypcam»
(http://window.edu.ru)

3. 9BC «FOPAMT». Anpec nocryna: https://www.biblio-online.ru/

4. Db W3pmarenmbckoro meHTpa «Axkamemus». Apapec noctyma: http://www.academia-
moscow.ru

5. http://www.fptl.ru/biblioteka/biotehnologiya.html

6. http://www.medbook.net.ru/010512.shtml
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7. Coro3 00pa3zoBaTeIbHBIX CAlTOB - EcTecTBEHHbIE HAyKH

8. http://tusearch.blogspot.com - TIOMCK »3JIEKTPOHHBIX KHHUT, ITyOJHKAIMiA, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

9. Google Scholar —TTorckoBas cucTema 0 HayYHOH JIUTEpaATypE.

10. Science Research Portal - Hayynas mnouckoBas cHcTEMa, OCYLICCTBIISIONIAS
MIOJTHOTEKCTOBBIM TOMCK B JKypHQJIaX MHOTHX KPYIHBIX HAYYHBIX H3/aTENIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. WUmer cratbum W AOKYMEHTHI B
OTKPBITHIX HaydyHBIX Oazax manHbX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JJUCHUIIJINHBI
6.1. YueOHO-1a00paTopHOEe 000py10BaHNE:

Cneyuanvhvie nomeujeHus:

Aynuropus JUid IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA 000pyI0BaHa:

cneyuanuzuposanHot (yaeoHoi) mebenvio Ha 12 MocagouHbIX MECT,

mexHuueckumu cpeocmeamu obyyenus: Jlocka ayautopHas menoBas, [Ipoexkrop BenQ
MS504, cmyxamuMm# Ui TpeACTaBiIeHUs y4eOHOW wuHbopManmu OOJBIION ayIUTOPHH IO
mucruminie «ColuanbHO-I)KOHOMUYECKUE aCTIeKThl B3aUMOOTHOIICHUN YeTTOBEKa U MPUPOIbIY;

VUeOHO-HAAAOHBIMU NOCOOUAMU, OOECTICUUBAIOIINMU TEMATUYECKHE WIUTIOCTPAILUH TI0
mucruminHe «ConuanbHO-9)KOHOMUYECKUE aCTeKThl B3aMMOOTHOIICHUI YeJIOBEKa U MPUPOIBI»
B KOJIMYECTBE: TAOJIUIIBI — 3 MIT., IPE3EHTAINH 110 KQKI0U TeMe IPOTPaMMBI.

Aynuropus Ui IPOBEICHUS 3aHATUN CEeMUHAPCKOTO THUIIa 000pyA0BaHa:

cneyuanuzuposannoti (yueOHOW) mebenvio Ha 12 TOCAIOYHBIX MECT, OMOXHMUYECKAs!
naboparopus (J1abopaTopHbIe CTOIBI - 4 MIT.); pakoBUHA ¢ TyMOO# - 1 mT., JlepeBsiHHBIE TYMOBI
JUIS XpaHEHUs peakTUBOB - 2 mT., mBBITHKHON JIK-1500 IIIB - 2 mT., Bechl aHaIUTUYECKHE
['OCMETP Jlenunrpan - 1 wr., ¢porosnexrpokoiaopumerp KOPK-2 - 1 mT., akBaaAUCTHILIATOP
anektpudeckuii AD-14-«-DI1»-01 - 1 mT., TepMocTar neKTpudeckuii cyxoBo3aymHbii TC-
1/80 CITVY - 1 mit.;

mexHu4eckumu cpeocmeamu obyyenus: JH0CKa ayIUTOpHas MeloBas, mnpoektop BenQ
MS504, cayxamuMu A8 TpeacTaBieHUs ydeOHOW HHopManuu OONBIIONW ayIUTOPHH IO
mucnuruinHe «CoMaabHO-DKOHOMHYECKHE aCTIEKThl B3AMMOOTHOIIICHH YeTI0BEKa U TIPUPOJIBI»;

VUeOHO-HANAOHBIMU NOCOOUAMU, 00ECTICUMBAIOIINMHI TEeMAaTUYECKUE WIUTIOCTPAIMU IO
mucuuruinHe «COoIManbHO-DKOHOMHYECKHE aCIIeKThl B3aMMOOTHOIICHUH YellOBeKa W MPHUPOIBD»
B KOJIMUECTBE: TAOIHUIIBI — 3 IIIT., MPE3EHTAIUH 110 KaXJI0H TeMe MPOTrPaMMBbI.

Komnbrotepusiii knacce (yueOHasi ayauTopus) AJsi TPYIIOBBIX M HHAMBHIYaJTbHBIX
KOHCYJbTAIMi, TEKYyIIEro KOHTPOJsS M MPOMEXKYTOUHOM aTTecTallud, OpraHu3aluu
CaMOCTOSITENIbHOM paboTel — Ayautopus oOOpyAOBaHa: CHENMATU3UPOBAHHON (yueOHO)
mebenbio Ha 20 1MocaJoyHbIX MECT, JOCKOH MeIoBOH; 000py/IoBaHa TEXHUUECKUMH CPEICTBAMU
00yJeHus:

Cucremuspnii  6mok  PentiumG850, Monutop BenQ G252HDA-1 mt.; CucreMHblii
6mokAthlon 2 X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusiii 610k PentiumD
3.0GHz, MonuTop Samsung 740N — 3 mit.;

Momno6inok IRU T2105P — 2 mir.;

Cucremusrii 6110k Pentium G3250, Monutop BenQG955 — 1 mwit.;

Cucremnsrii 6;10k Pentium G3250, Monutop BenQ GL2250 — 1 miT.;

Cuctemnslii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mit.;

Cucremnsrii 610k Pentium G3250, Monutop Samsung T190N — 1 mit.;

Cucremusrii 6;10k Pentium G3250, MonuTtop Samsung 740N — 1 mT.;

C HeorpaHu4yeHHbIM JocTynoM k cetu Murtepuer; IIpoexktop BenQ MXS503; skpan
ScreenVtdiaEcot.

[Tomemenuss nans  XpaHeHUs W NPOPUIAKTAYECKOTO  OOCTY)KUBaHUS  y4eOHOTO
o0opynoBanus - Ayautopus 000pyaoBaHa:
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CHeraTu3upoBaHHON MeOenpio Ha 8 mocamouHbix MecT; Illkad BerTsoxkHON JIK-1500
[IB+BenTunsitop - 2 mr., Cron aByxTymO0BbIH - 5 mT., CToNm 0mHOTYMOOBBIN - 4 1mT., CTON
KOMIIBIOTEPHBIN - 1 mrT.,, Meramnnueckue TyMOBbI Al XpaHEHUs JaOOpaTOpHOM MOCyAbl U
obopynoBanusi - 4 wT., JlepeBsHHbIE TYMOBI [ XpaHEHUs JIaOOPATOPHOW MOCYIObl U
obopynoBanust - 5 wr., llkad-kyne nyxasepusiii - 1 mr., lllkad merammuueckuit - 1 mrT.,
Xononuneauk NORD J1X-241-0-010 - 1 mr., Dnekrportuta Jlyd - 1 mr., PakoBuna ¢ Tym00ii -
1 ., lkad-kyne Tpexasepusii - 1mrt., Hkad kamwkHbI - 3 mT., Mukpockon buomen 2 Led -
7 mr., Mukpockon Levenhuk D870T - 1 mt., Mukpockon Levenhuk D870T TpunHokymsip - 1
mrt., Mukpockon Mukpomen P-1-LED - 1 mr.,, Mukpockon MJI-5-b - 1 mrt., Mukpockon
ouonornueckuit Mb-1600b - 1 mt., Mukpockon P-14 - 4 mt., Mukpockon Levenhuk 2L NG —5
mit., Ceeturens OU-12 - 1 ., @a3oBsiii koaTpacT K®-3 - 1 mt., ®a3zoserii koaTpact KOC - 1
mT., pH-MeTp noHoMep yHuBepcanbHbii OB-74 - 1 mr., Cnekrpodoromerp I19-5300 BU - 1
mT., MarautHas Mmemanka MM-5 - 5 mr., Becwr anamutuueckue BJIP-200 - 1 mr., Bechl
topcuonnsie BTII-500 - 4 mt., Becsl Topcuonasie WAGA TORSYINA-WT - 3 wr., [Tpoektop
Osepxen GEHA OHP Ecovision 24/3 - 1 mrT., CucremHslii 610k B komruiekte ASUS - 1 miT.,
Monutop BenQ DL2215 - 1 mr., Hoyr6yk Lenovo G580 B kommiekre - 1 mrT.,
Mynstudynxnuonansaoe yerpoiictBo SAMSUNG M2070 - 1 ., Ckanep HP Scanjet G2410 -
1 wr., IIpuarep Canon LBP 2900 — 1 wir.

6.2. IlporpammHoe o0ecnieyeHue:
Kaspersky Endpoint Security s 6usneca - Cranmaptheiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecrt Plus 4.0 (na 75 onHOBpeMeHHbIX noakIoueHuit) 1 Mactep-komiuiekT (ACT-Maker u
ACT-Converter).

6.3. TexHnuyecKkue U J1eKTPOHHbIE CPEACTBA!
[Ipe3enTanuu no BceM TemMaM Kypca.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U

JU1g OCBOEHMSI NUCHUUIUIMHBI «MHTOXOHAPUM U OKHUCIUTENBbHBIA CTPECC» NPUMEHSIOTCS
cienyomye o0pa3oBaTesIbHbIE TEXHOJIOTHH:

- Ungopmayuonnas nexyus. Jlekuuss — 3TO  C)KaToe HU3JIOKEHUE OCHOBHBIX HAy4YHBIX
¢dakToB, YTO sBIAETCS 0a30W IS aHAW3a PACCYXKIEHUM, OILICHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJEHTOB IpeoOpa3oBbIBaTh YCTHYI0 M HHCbMEHHYIO
uH(pOpMaLKIO B BU3YyalbHYI0 (opMy, 4TO (OPMHUPYET Y HUX IpodeccroHalbHOE MBILIUIEHHE 3a
CUeT CHCTeMaTH3allMM M BBIJIEJIECHUS Hauboyiee 3HAYMMBIX, CYIIECTBEHHBIX AJIEMEHTOB
colepkaHusi oOyuyeHHs. 3ajaya MpernojaBaTeliss HCIOIb30BaTh Takue (OpPMbI HarIsAHOCTH,
KOTOpPbIE Ha TOJIKO JOTMOJHSIOT CIIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBIAIOTCS HOCHUTEISIMH
uH(popMaluu (CXeMbl, PUCYHKH, CIAWJbI-IPE3eHTAUU, U T.I.). DTOT BHUJA JIEKUUU JIydlle
BCEr0 MCIOJIb30BaTh Ha 3Talle BBEACHMS CTYJEHTOB B HOBBIM pas3ziel, TeMy IUCIUIUINHBI.

- Jlexyusa-6eceoa. llpenmomaraeT HEMOCPEACTBEHHBI KOHTAaKT IIPEMOJaBaTeis C
aynutopueit. [IpenmyriecTBo JeKuu-0eceibl COCTOUT B TOM, YTO OHA IMO3BOJISET NMPHUBJIEKAThH
BHHUMaHUE CTYJCHTOB K HanOoJjee BaXKHBIM BOIIPOCAM TEMBI, OINPEAENATh COAEpXKaHUE U TEMII
U3JI0KEHUs1 Y4eOHOTro MarepHasa ¢ y4eToM OCOOCHHOCTEN CTYIEHTOB.

- [Ipakmuueckue 3anamus — 3TO 3aHATUE, IPOBOAMMOE I0J] PYKOBOACTBOM IpPENOAaBaTENs
B Y4eOHOH ayIuUTOpPHM, HAINPaBICHHOE Ha YIIIyOJeHHE HAayYHO-TEOPETHYECKHX 3HAHUU W
OBJIQICHUE  ONPEACICHHBIMM METOJaMH CaMOCTOATENBbHOM paboThl, KOTOpoe (GOpMHpYET
npaktudeckue ymeHus. OmHOM u3 GopM NPaKTUYECKUX 3aHATUH B By3€ SIBISIETCS CEMUHAp.

- Cemunap-uccneoosanue. TEXHOIOTHS MPOBEAECHUS TAaKOrO CEMHMHapa MOXET ObITh
pa3IM4yHOM, B 3aBUCUMOCTH OT TOIO, KakOM METOJ 3aJ0KEH B €ro OCHOBY. B pamkax
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JUCLUIUINHBI «MUTOXOHAPUN U OKUCIMTEIBHBIA CTPECC)» MPOBOAUTCS CEMUHAP C MOATOTOBKON
U 3aciyllMBaHUEM pedepaToB IO akTyalbHbIM IHpo0ieMaM TEOpHUM U MPaKTUKH U
HOCJEAYIONM UX 00CYKICHUEM.

- Konnoxeuymur — BUJL y4eOHOTO 3aHATHSA, IPOBOJAUMOrO C LEJIBbIO IPOBEPKU M OLIEHUBAHUS
3HaHUH ydammxcs. KoIJoKBHYM MOXXET NpPOBOAMTHCA B (GOpMe HHIAMBHIYaTbHOH Oecelbl
IpenojiaBaTessi co CTYAEHTOM MM Kak MaccoBbli ompoc. B xome rpynmoBoro oOcCyxaeHus
CTYJEHTBI y4aTCsl BBICKA3bIBaTh CBOIO TOYKY 3PEHMS IO OIPENEICHHOMY BOIIPOCY, 3aILUINATH
CBOC MHECHME, IPUMEHSA 3HAHHUS, ITOJIyYCHHBIC HA 3aHATUAX 10 NIpeaMeTy. B xone KoutokBuyma
TaKXKe NPOBEpsAIOTCS pedeparbl, Apyrue NHCbMEHHBIE pabOThl CTYICHTOB, MPOBOJUTCS
3acIylIMBaHUE TOKIAl0B.

- CamocmosamenvHnas paboma cmyoenmos (cm. 1m.4.4).

- HAucmanyuonnvie  obpazosamenvuvie  mexuwonrocuu.  Ilon  AUCTAaHIIMOHHBIMU
00pa30BaTeNbHBIMU TEXHOJOTUSAMHU [TOHUMAIOTCSI 00pa30BaTe/IbHbIE TEXHOJIOIUH, PEATU3YEMbIE
B OCHOBHOM C IIPUMEHEHHEM MH()OPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTel. [Ipu ocBoeHun
JUCHUIUINHBL  «MUTOXOHJIPUM M OKHCIUTENbHBI CTPEcc» MCIONb3YIOTCS — CIEAYIOIINe
TEXHOJIOTUH:

" KeilcoBasg TexHoJIOTHA — (QopMa JUCTAHLIMOHHONO OOyueHus, OCHOBAHHas Ha
IPEOCTaBIEHUH O0ydarolmMcs HH(OPMAIIMOHHBIX 00pa3oBaTelbHBIX PECYpPCOB B BHJE
CHECIMATU3UPOBAHHBIX HA0OPOB Y4eOHO-METOJAMYECKHX KOMIUIEKCOB C HCIIOJIB30BAaHHEM
pas3JInYHbIX BUAOB HOCUTENIEH HHpOpMaLnu (KeHCoB);

" WHTEPHET-TEXHOJOTHS — CIOCO0 TUCTAHIIMOHHOW Iepenadn WHPOpMaluu, OCHOBAHHBIN
Ha HMCII0JIb30BaHUHM IT100aIbHBIX U JOKAJIbHBIX KOMIBIOTEPHBIX CETEH 11 oOecrieueHus: J0cTyna
oOyyaromuxcst K WH(POPMALMOHHBIM O0pa30BaTeNbHBIM pecypcaM H Ui (OPMHPOBAHUS
COBOKYITHOCTH METOJUYECKHX, OPraHW3allMOHHBIX, TEXHUYECKUX M IPOTPaMMHBIX CPEICTB
peanM3aliii U YIpaBi€HUS Y4eOHBIM IPOLIECCOM HE3aBUCUMO OT MECTa HaXOXACHUS €ro
cyobekToB. Mcnonp3yercst O6paszoBarenshblii mopran UI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHUAJIBI U1 TEKYIIEI'O KOHTPOJISA N
MMPOMEXYTOYHOM ATTECTAIINA

Ouenouubw mamepuaiibl 0/151 6X00H020 KOHmMpO/ia

B kauectBe OLCHOYHBIX CPEACTB MIJId BXOAHOI'0O KOHTPOJA OLCHKU YPOBHA 3HaHUU
CTYZIEHTOB HCIIOJIb3yeTcs coOecemoBaHue. B mporecce cobecemoBaHusl OLEHUBACTCS yPOBEHb
BJIAACHU S 0a30BBIMH 3HaHUSAMU, YMCHUAMU, HABbIKAMU, H€O6XOI[I/IMI>IMI/I JJIs1 Hadalia O6y‘-IeHI/I$I
10 JTUCIHITIHHE «MUTOXOHIPUU U OKUCIUTEIBHBIA CTPECC», OMPENENSICeTCsl CTCICHb BIaJICHUS
HOBBIM MaTEPHAIIOM JI0 Havaja ero u3y4eHusl.

Ouenounvie mamepuansl meKyuezo KOHmposn opmupyomes 6 coomeemcmeuu ¢ JIHA

YHUeepcumema
B paMKax OUCHUITIIMHBI ((MI/ITOXOHIlpI/II/I U OKHCIUTEIbHBIN CTPECC» HCIOJIb3YIOTCA

cienyronme GopMbl TEKYIIIET0 KOHTPOJIS:
- YCTHBIH OIIpOC;
- MUChMEHHAas paboTa;
- KOJIJIOKBHYM,;
- CEeMHHap;
- TECT;
- pedepar;
- KOHTPOJIb CAMOCTOSITEIIbHON pabOTHI.
@DOH/I OLIEHOYHBIX CPEJICTB BKIIOYAECT!
- (I)OH,Z[ TECTOBBIX 3a,Z[aHI/II>'I 110 JUCIHUIIIIUHE,
- TeMaTHKa U MaTepuabl 3aJaHui,
- TCMAaTHKa U BOIIPOCHI K KOJUIOKBUYMaM,
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- IepeYeHb TeM pedepaToB/n0KIaI0B,

- BOIIPOCHI Jy1s camocTtosTesbHOoro n3ydenus (CPC),

- BOIIPOCHI U OMJIETHI JUIs 3a4€Ta,

- KpUTEPHUH OLICHKU 3HAHUH CTY/ICHTOB.

Ha3nauenue O1eHOYHBIX CPEJCTB: BBIIBUTH chopmMupoBanHOCTh KomrereHnuu [1K-1 (cm. m.

).

Jlemoncmpayuonnsle sapuanmol mecmog 011 mexkyuiezo konmpons no Teme 1.

«OcHo6HblEe NOHAMUA 00 OKUCAUMENIbHOM cmpecce U AKMUBHBIX (opMax KUcaopooa»

1. CBoGoaHbBIE paTUKAIBI:

a) 00J1aIaf0T BHICOKOM PEaKIMOHHON CIIOCOOHOCTHIO

0) ydacTByrOT B cuHTe3e ATD

B) UIMEIOT Ha BHEILLIHEN opOUTase HeCIIapeHHbIN 3JIEKTPOH

') YUaCTBYIOT B CHHTE3€ KUPHBIX KHUCIIOT

1) 00pa3yroTCs B HOPMAIBHBIX OMOXUMHUYECKHX MTPOIIeCccax

2. Kak Ha3pIBaeTcs CBOOOJHBIN pajuKaJl, HMewuii popmy.ay 0"

a) TUIPOIIEPOKCUII-PATUKAIT

0) TUAPOKCHII-PATUKAT

B) CYIIEPOKCHIaHUOHPANKaI

T') CHHTJICTHBIA KUCTIOPOT

1) IEPOKCUHUTPHII-PaIUKAI

3. Kak Ha3pIiBaeTcs CBOOOJHBIN pajuKaJl, HMewui popmy.ay 10,:

a) TUIPOIIEPOKCUII-PATUKAIT

0) TUAPOKCHII-PATUKAT

B) CYIIEPOKCHIaHUOHPAINKAI

T') CHHIJIETHBIA KUCIIOPOJ

1) IEPOKCUHUTPHII-PaIUKaI

4. Kak Ha3pIBaeTcs cBOOONHBIN paankaj, nMeommii popmyay HO'

a) TUIPOTIEPOKCUII-PATUKAIT

0) THIPOKCHII-pauKal

B) CYIIEPOKCHIaHUOHPANKAI

T') CUHIJIETHBIA KHUCIIOPOJT

1) IEPOKCUHUTPHII-PaIUKaI

5. Kakoii npoaykT o0pa3yercsi IpH 0IHO3JIeKTPOHHOM BOCCTAHOBJIEHUH KHCJI0POIA:

a) 02"

6) 10,

B) H202

r) ROOH

1) H2O

6. Kakoii npoaykTt o0pa3yercs npH 2-X 3J1eKTPOHHOM BOCCTAHOBJICHHH KHCJIOpPOJA:

a) 02"

6) 102

B) H202

r) ROOH

1) H2O

7. Kakoii npoaykTt o0pa3yercs npu 4-X 3JIeKTPOHHOM BOCCTAHOBJICHMH KHCJIOpPOAA:

a) 02"

6) 102

B) H202

r) ROOH

1) H20
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8. poaykrom B3aumoneiicteus 02 ° ¢ H202 sBasiercsi:

a) H.0

6) HO2'1) 102

B) OH' 1) 02

9. Peakuusi, B KOTOPOii 00pa3yercs rHAPOKCUJI-PATUKA:
a) Fe** + H20;

6) Fe*? +30;

B) Fe™? + H,0;

r) Fe™ + 10,

H) Fe+2 + 102

10. Han6oJib11eii peakiiHOHHOI CIOCOOHOCTHIO 00J1a/12€T:
a) 02

6) H202

B) HOy'

r) OH"

n) NO

Tembl pedepaToB
1. OobpazoBanne ADK B oHTOreHE3€ UM NIpU CTpEcce, PYyHKINH.

2. JlpixarenbHble (pepMeHTHI, ydacTByroume B renepaunu ADK B MUTOXOHAPHSX.

3. 3aboseBaHusI, BOHUKAIONINE B PE3yJIbTaTe HAPYIIEHUS (PYHKIUI IbIXaTeIbHBIX
dbepMeHTOB

4. Ponb xomiuiekcoB | u Il OTL mutoxonapuii B nponykuuun A®K u nponeccax crapeHus
KJIETOK.

5. OxucnuTenbHbIN cTpecc U MyTaluu MuToxoHapuansHoi JJHK.

6. Pousb crcTeM HeCONpsHKEHHOTO U pa300IIEHHOTr0 JbIXaHUS B PEryJILUN 00pa3oBaHMs
A®K B KJIeTKaX pacTeHUH U )KUBOTHBIX.

7. AHTHOKCHAAHTHAasl CUCTEMa MUTOXOH/IPHA.

8. MuToxoHApHaIbHBIE MPOTEAa3bI IS ACTPATANNN OKUCICHHBIX OEIKOB.

9. Ponp ADK B MexaHu3zMax rudesin MUTOXOHIPUH, KIIETOK U OpraHUu3Ma.

10. PerporpamHast peryssius y pacTeHU U IPOOKEH, TpUMEpHI U (PYHKIIUH.
11. TToaxone! k uaeHTuukanun ADK B MUTOXOHIPUSX U KIIETKaX.

Bonpocs! 1J1s1 MOATOTOBKHU K KOJUIOKBHYMaM
Tema 1. Beeoenue. Ochognbvle NOHAMUA 00 OKUCIUMENBHOM CIIpecce U AKMUGHDIX
dopmax kucnopooa
OO01re TPUHLIKITBI U MEXaHU3MBI aKTUBAIIMU KHCIIOPO/Ia B KIIETKE.
[Tonsitue «aktuBHBIE hopMbl kucaopoaa» (ADK).
OcHoBubie hopmbl ADK, nx o6pa3oBaHue 1 CBOMCTBA.
Tokcnueckoe neiictBue ADK. Haubosnee peakimonnocrnocoonsie ADK.
[Tpouecc nepekucHOro okuciaeHus aunuaoB. HedepmeHTaTuBHBIN MyTh (ayTOOKUCIICHHE)
U (pepMEHTATUBHBIE PEAKIIHH.
JIunokcureHaszHoe NpeBpalleHue HEHACHIIIEHHBIX )KUPHBIX KUCIIOT.
OKCHJIMITUHBI M UX 3aLUTHBIE (QYHKIIHH.
buonornueckas pons ADK.
Pons A®K B oHTOrEHE3E.
10 OKUCIATENBbHBIN CTPECC U IPYTHE CTPECCHI.
11. TemneparypHnslii crpecc u ADK. I'enepauns APK npu runorepMuu U rTUIEPTEPMUN.

asrwONE

©CoNe®

Tema 4. Coocmeennasn 3auguma mumoxouopuii om A@K. Oynkyuonuposanue
UUMOXPOM C OKCUOA3bL, AJTbMEPHAMUBHOU OKCUOA3bL U PA30OUAIOUUX DENIK08
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1. Crparerusa 3ammTbl MUTOXOHAPUN OT OKHMCIUTEIBHOIO CTpECCa, IOCIEA0BATENbHOCTh

JTaIoB.

D yHKIUOHUPOBAHUE LIUTOXPOM C OKCHUIA3BI.

3. OyHKIMOHMPOBAHUE AILTEPHATUBHOM LIMAHUAPE3UCTEHTHON OKcHuaas3bl. Poib nepokcuia
BOJIOPO/A B MHAYKIIMH SKCIIPECCUU T'€HOB aJIbTEPHATUBHON OKCUIA3bI.

4. @yHKUMOHMpOBaHME pa3oliaommx OenkoB. Poiab CBOOOAHBIX JKUPHBIX KHCIOT B
perymsimuu obpasoBanusi ADK. Pons npoayktoB I1OJI B akTuBammm pa3o0IIArOMIMX
0EeIKOB.

5. HMuakTuBanus akoOHUTA3bl CYMEPOKCUAOM KakK JIMHUS 000pOoHBI MUTOXOHIpU 0T ADK.

N

Tema 5. Ooezeperncusanue ADK 6 mumoxonopusax. Anmuoxcuoanmol u
AHMUOKCUOAHMHbLE (hepmeHmbl.
AHTHOKCUAAHTHAsA CUCTEMA 3aIIUThl MUTOXOHIPHUA.
2. BopopacTBopuMBbIE aHTHOKCHAAHTHI (aCKOpPOMHOBAas KHCIOTa, BOCCTAaHOBIICHHBIM
[JIyTaTUOH), CTPYKTYpa, CBOMCTBA, MEXaHU3M JIEHCTBUS.
3. KupopacTBopuMbIe aHTHOKCUAAHTHI (YOUXUHOH, TJIACTOXUHOH, BUTaMuHbI A, D, E u K),
CTPYKTypa, CBOMCTBA, MEXAHU3M JICHCTBUA.

=

AHTHOKCHIaHTHBIE PEPMEHTBI MUTOXOHIPHUH, CTPYKTYpa, MEXaHU3M JICHCTBHSL.
Cymnepoxkcupaucmytasa, uzodpopmsl (Mn-CO/l, CuZn-COJI).

Karanaza.

ITepoxcunassl.

AckopOaT-TayTaTHOHOBBIH LIUKIL.
TuopenokcuH-, MEPOKCUPEAOKCHUH- U TIyTapeAOKCHH-3aBUCHMbIE CUCTEMBI.
0. 3amuTa pedeparoB (I0KIaA + MPE3CHTALIHS).

BOooo~NOOGA

Tema 8. Akmuenvie hopmul Kuciopooa u nymu cuzHAALHOU MPAHCOYKYUU 6
pacmumensvuvix Kiemxax. Pempozpaonas pecynayus
OO1u11e NpUHIUIBI CUTHAJIbHON TPaHCTyKIIUH.
Bosmoxnble Mmexann3mbl yuactusi ADK B curHaJIbHBIX cUCTEMaXx.
CurnansHas ponb ADK npu OMoTHueckoM U abHOTUYECKHX CTpeccax.
Ponp A®K B nporieccax pocta U pa3BUTHsI paCTEHUM.
CurHasnbHble CUCTEMbl MUTOXOHIPUH, (DyHKIIUH.
Petporpannas perymsiuus y pacTeHUi U APOAOKEH, IpuMepsl U (yHKLUH.

ogakrwdE

Ouenounvie mamepuansvl 07151 RPOMENHCYNMOYHOU ammecmayuu 6 popme 3auema

dopma npoMeyTodHor arrectaruu — 3auem. OC 3TOTO THMA JOJKHBI BBISIBIATH CTCTICHD
OCBOGHHUSI TEOPETUYECKUX 3HAHMU Kak 0azy i (GopMHpOBaHUS KOMIETCHIIMNA, YMEHUS UX
NPUMEHSTh B CHTYAIHSX, MOJICIHPYIOMNX MPOPECCHOHATBHYIO JCATCIIEHOCTh, a TaKkKe
chopmupoBanHocTh komnerennuu [1K-1, 3assnennoii B m. 111

IIpuMepHBIi CIUCOK BONPOCOB K 3a4eTy

1. OOuue NpUHLIKIIBI M1 MEXaHU3Mbl aKTUBALIUK KUCIIOpoAaa B KieTke. [IoHsTHe «akThBHBIE (HOPMBI
kucinopoaa» (ADK).

2. OcuoBubie Gpopmbl ADK, nx 0OpazoBaHHe U CBOHCTBA.

3. Toxcuueckoe aeiictue ADK. Hanbonee peakimonnocnocoonsie ADK.

4. Tlpouecc mepeKUcHOro OKHciIeHus aunuaoB. HedepmeHTaTuBHBIN NyTh (2yTOOKHUCIIEHUE) U
(dbepMEeHTAaTUBHBIC PEAKIUH.

5. JlunokcureHasHoe TMpeBpallleHUE HEHACHIIICHHBIX JKUPHBIX KUCIOT. OKCHIMOMHBI W UX
3aIUTHBIC (QYHKIIUU.

6. buonornueckas ponr ADK. ADOK B oHTOTCHE3E.
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7. OKHCIUTENBHBIN CTpECC U TEMIEPATYPHBIN cTpecc (TUIIOTEPMUS, TUIIEPTEPMUSI).

8. Ponp mutoxonapuii B oopazoBanun ADK B kiieTke, MoTEHIMAIbHBIE caliThl 00pa3oBaHus ADK
B MUTOXOH/JIPHUSIX.

9. Bkiaa npIxaTtenbHBIX KOMIUIEKCOB B TpoayKiinio ADK.

10. Ponw ansrepuaruBabix HAJI(®)H-neruaporenas B renepannu ADK.

11. Tkane-, cyOcTpar- W opraHusM-crnenuduyHbie cBoicTtBa mponykuuun ADK B
MUTOXOHJIPHSIX.

12. Oxwucnenne 6enkoB. MneHTudUKaIUS OKUCICHHBIX MUTOXOHIPHAIBHBIX OCITKOB.

13. Oxucnenue JIHK. Hakoruienne myranuii B MutoxonapuansHoi JTHK.

14. Crparerusi 3allUThl MUTOXOHAPUN OT OKHCIUTENBHOIO CTpecca, MOCJIeN0BATEeIbHOCTD
ITAroB.

15. OYHKIMOHUPOBAHUE LUTOXPOM € OKCHJIa3bl KaK MEXaHU3M 3alllUThl MUTOXOHAPUHN OT
OKHCJIUTEILHOTO CTpecca.

16. OYHKIMOHUPOBAHUE AIbTEPHATUBHON ITMAHUIPE3UCTEHTHON OKCHUIA3bl KaK MEXaHU3M

3alllUThl MUTOXOHJPUH OT OKHUCIMUTEIBHOrO cTpecca. Poib mepokcuaa BOAOpOJa B UHAYKLHH
9KCIPECCHH F€HOB aJIbTePHATUBHOIN OKCUAA3bI.

17. OyHKIIMOHUPOBAHHE PA300IIAIONINX OCTKOB KaK MEXaHU3M 3alllUThl MUTOXOHAPUH OT
OKHCIUTEIBHOrO cTpecca. Poiab cBOOOAHBIX )KUPHBIX KUCIOT B peryssinuu oopasoBanus ADPK.

18. WHakTHBanys akOHUTA3bI CYMIEPOKCUIOM KaK JIMHUS 000poHBI MUTOXOHIpUi 0T ADK.
19. AHTHOKCHIaHTHAs CUCTEMA 3allIUThl MUTOXOHpuil. HU3KOoMONeKyIsipHble COETUHEHUS U
AQHTUOKCHJIaHTHBIE (DEPMEHTHI.

20. BonopacTBoprMble  aHTHOKCHAAHTBHI  (aCKOpPOMHOBAs KUCIIOTA, BOCCTAaHOBJIEHHBIN
[JIyTaTUOH), CTPYKTYpa, CBOMCTBA, MEXaHU3M JIEHCTBUS.

21. JXupopacTBoprMbIe aHTHOKCHIAHTHI (YOMXHHOH, TNIACTOXHHOH, BUTaMuHbl A, D, E u K),
CTPYKTYpa, CBOMCTBA, MEXaHU3M JICUCTBUA.

22. AHTHOKCHIaHTHBIE (EpMEHTBl MHUTOXOHJAPHH, CTPYKTypa, MEXaHU3M JIeHCTBHUIL.
CynepokcuaucemyTtasa, uzopopmsl (Mn-COJI, CuZn-CO/l). Karanaza. [Tepokcumassl.

23. Ackop06aT-TayTaTHOHOBBIM ITUKI.

24, TuopenokcuH-, NEPOKCUPEOKCHH- U TITyTapeI0KCUH-3aBUCHMBIE CHCTEMBI.

25. MuToXoHApHaIbHBIE MpPOTEa3bl, HMX poJb B JErpajallid HECOOPaHHBIX WU
MOBPEXACHHBIX B PE3YJbTaTe OKUCICHUS OEIKOB.

26. [ToHATHS «MHUTONTO3», «ANOINTO3», «peHonTo3». CTapeHue Kak MeAJeHHbIH (eHONTO3,
BBI3BIBAEMBIN MTOBBIIICHHEM YpOBHSI ADK.

217. JuchyHKImst MUTOXOHAPUI. OTKPBITHE BEICOKOIPOHUIIAEMOH MTOPHI.

28. AHTHOKCHIAHTHI, aipecoBaHHbIe B MUTOXOHIpUH. SKQ 1 ero aHanoru.

29. OOme NpUHIMNBI CUTHANBbHOM TpaHcaykuuu. CurnanpHas poiab ADK  npu
OMOTHYECKOM M a0MOTHYECKUX CTpeccax.

30. Pons A®K B nponeccax pocta U pa3BUTHsI pacTeHUN. Bo3MOXKHbIE MEXaHU3MBI y4acTus
A®K B CUTHAJIBHBIX CUCTEMAX.

31. CurHanbHble CUCTEMbl MUTOXOHJIpUH, QyHKUMH. PeTporpagHas perymsius y pacTeHuil u
JIPOACKEH.

32. CnocoOwer  ompenenenuss A®DK B xuBoil kietke. Cnekrpodoromerpuueckue U
¢i1yopeciieHTHbIE METObl, JOCTOMHCTBA U HEIOCTATKH.

33. Onpenenenne paauKagoB KUCIOPOJA. DJIEKTPOHHBIM CIMHOBBIA pPE30HAHC, OCHOBHBIE
BU/IbI CTUHOBBIX JIOBYIIEK.

34. Perucrpanus npoaykToB MEPEKUCHOTO OKHCIEHUS JUnuaoB. OnpeneneHue MpoayKToB,
pearupyronmx ¢ THO0apOUTYpOBON KHCIIOTOM.

35. Mertoabl oTciexkuBaHus oOpazoBaHus W Jokanm3amuu ADK B KHBBIX KIETKaX C

ucnonb3zoBanueMm HoDCF-DA u CM-H;DCF-DA, npenmy1iecTBa 1 HEAOCTATKH.

23



PazpaGorunku:

el npocgeccop O. Y. I'pabenpHbIX
(#6anuce)

[Iporpamma cocrasiiena B cooTBeTcTBMM ¢ TpeboBanmsiMu @PI'OC BO mno HampasieHuio
06.04.01 «buonorus» 1 MpoduIO MOATOTOBKM «BHOXMMUS ¥ MOJIEKYIISIPHAS OHOJIOTHSY.
[IporpaMma paccMOTpeHa Ha 3ace/laHud Kadeapbl OMOXMMHH, MOJIEKYJIIpPHOH OHOJIOrHU H
TEHETHKH.

<<i’fi>> ¥ 2024 r. B
[Tporokon Ne ¥  3as. kadenpoit /‘&Q

Hacmosuyas npozpamma, He Modicem Obimb 60CHPOU36ECOeHA HU 6 KAKOU  (opme bes

NPeOGaApUMENbHO20 NUCLMEHHO20 PA3PEULEHUA KADeOpbl-pa3paAdOMYUKA NPOZPAMMUI.
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