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l. Hean 1 32124y TUCHUTTHHBI.

He.ﬂb: IMOJIYYCHHUC OCHOBHBIX HpeHCTaBHeHI/Iﬁ 0 OHMOXMMHYECKHMX OCHOBax OTBETa
OpTraHnu3MOB Ha CTPCCCOBLIC BOSIIGI;'ICTBI/ISI " afalTainuu K U3MCHAIOIMUMCA YCIIOBUSAM BHEIITHEH

Cpebl.
3agaun:

- IOJY4YEeHHE LIEJIOCTHON CUCTEMbl 3HAHMM O OMOXMMHUYECKUX DPEaKLUAX, JICKALIUX B
OCHOBE OTBETA OPraHU3MOB HA CTPECCOBBIE BO3JIEHCTBUS PA3IMYHON IIPUPOIBI;

- U3y4eHHe 0cOOEHHOCTEH M3MEHEHHs OeIKOBOro, YIieBOJHOIO M JIMIUIHOIO OOMEHa B
KJIETKaX OPraHU3MOB B OTBET HA CTPECCOBBIE BO3ACHCTBUSI pa3IM4YHON IPUPOIbL;

- (popMHpOBaHUE 3HAHUM O POIM OMOXMMMUYECKHX M3MEHEHHMH B Ipolieccax ajanTaluu
OpPraHU3MOB K U3MEHSIOLIUMCS YCIOBUSM OKPYKAIOLIEH cpeabl.

MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yueonas muctmmmHa b1.B.11 «bruoxmmuueckne OCHOBBI CTpecc-(hDH3UOTIOTHUIY
OTHOCHTCS K YacTH, (JOPMHPYEMON y4aCTHUKAMHU 00pa30BaTEIbHBIX OTHOIICHHH.
2.2. JIns w3ydeHUs JMaHHOW Y4eOHOW JMCHUIUIMHBI HEOOXOIUMBI 3HAHHS, YMEHUS W

HaBBIKU, Q)opMpreMLIe Hpe,[[H_IeCTByIOH_[I/IMI/I AUCLHUIIIINHAMMU «EI/IOXHMI/IH», «BI/IOXI/IMI/IH
MeMmOpany», «buoxumus pacreHuit», «DPuznosorus pacTeHuit», «buosHeprerrka

KIICTKN», ((MOJIGKYJ'IHPHBIC OCHOBEI IIGI\/JICTBI/IH (bepMeHTOB».
2.3. IlepeyeHp mocneAyOMUX y4eOHBIX AUCHUILUINH, A KOTOPhIX HEOOXOAUMBI 3HAHUS,

yMEHUs U

HaBBIKH,

dbopMupyeMbie  JTaHHOUN

METa0O0JINYECKUE ITYTH U UX PETYIISILIUS.

yaeOHOI

muctamuaol: «OCHOBHBIE

I1l.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JNCHUITJIMHBI
[Ipomiecc OCBOEGHWs MUCHUIUIMHBI HANpaBlieH Ha (HOPMUPOBAHHE KOMIIETCHIIMH B
coorBerctBUM ¢ ®PI'OC BO u OIl BO no manHomy HampaBieHuto noxarorosku 06.03.01
«buonorusy, npopuns «bruoxumusy:
I1K-1: CnocobeH TBOpYECKH HCIOJIb30BAaTh B HAYYHOM AEATENIBHOCTH TEOPETHUYECKHUE
3HAHUS U COBPEMEHHBIE METOHOJIOTHYECKHE TTOAXO0IbI OMOXUMHH, MOJIEKYJISPHON OHONOTHH U

T'CHCTUKH.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JUCHHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIUH

Komnerennus HNuaukaropsl Pe3yabTarsl 00yueHust
KOMIIeTeH Ui
IIK-1 WK rxc 1. 3HaTh: OCHOBHBIE OMOXMMHYECKUE PEAKIINH,

CriocobeH npuMeHsTh Ha
NPaKTHKE TEOPETUICCKUE
OCHOBHI 1 0a30BbIC
METO/Ibl OMOJIOTUYECKOM
XUMHHU, TEHETUKH,
MOJIEKYJIIPHOM OMOJIOTHH,
¢duzuonoruu u
OMOTEXHOJOTHH PaCTeHUN

3HaeT TeopeTHUECKUe
OCHOBEI OHMOJIOTHYECKOM
XUMHH, TCHETHKH,
MOJIEKYJIIPHOM OMOJIOTHH,
OHMOTEXHOJIOTUH U
¢bu3noNOruy pacTeHuu,
0a30BBIX METOJIOB
HUCCIIETOBAHUN.

JeXallue B OCHOBE OTBETa OPraHM3MOB Ha
CTpEcCOBBIE  BO3JEHCTBUS; OCOOCHHOCTH
W3MEHEHUS OENKOBOTO, YIJIIEBOJHOTO U
JUTUHOTO OOMEHa B KJIETKaX OPTraHU3MOB
B OTBET Ha CTPECCOBBIE BO3ACHCTBUA U
SHEPTeTHYECKHE  TMOTPEOHOCTH  KIIETKH,
HEOOXOMUMBIE JUIS OCYIIECTBICHUS ATHX
W3MEHEHUH; pOJIb " 3HAYUMOCTh
OMOXMMHYECKUX HW3MEHEHUH B Mporeccax
aJanTaldyd OPraHU3MOB K H3MEHSIOLIMMCS
YCIJIOBHSIM OKPYXAIOIEN CPebl.

YMmeTs: paccMmaTrpuBaTh CJIO’KHBIE
OMOXMMHYECKHE TPOIECCHl, JIekKAIIUe B
OCHOBE OTBETa KJIETKH Ha JKCTpEMalbHbIE




BO3JICHCTBUSI BHEIIHEW cpenbl (cTpecc-
(bakTopsl); UCITIONBb30BaTh 3HaHUS 00
U3MEHEHUU OWOXMMHUYECKUX pEeaKIHil Ha
YPOBHE  OTHAEIbHBIX MAaKpOMOJEKYl B
cucreMe LEJTOCTHOU KJIETKH JUTSL
00BSICHEHUS MEXaHHU3MOB ajanTauu
OPraHMW3MOB K H3MEHSIOIIUMCS YCIOBUIM
OKpYKaroILEe Cpebl.

Bnagerb: HaBbIKAMU OCBOEHHSI OOJBIIOTO
o0beMa HMH(OPMAIMK; TEPMHHOJIOTHEH MO
T€ME Kypca U HaBBIKAMHU CAMOCTOSTEIbHOMN
paboThI C OMOJHUTENBHON JINTEPaTypo, B
TOM 4YHCIIE€ C TEPUOJUYECKON Hay4dHOU
JUTEPATYpPOU U 3JIEKTPOHHBIMU CPEJICTBAMU
uHbopmaIuu.

HJIK nx 1.2
YMeeT npuMeHsTh
OMOXMMHYECKHE U
MOJIEKYJISIPHO-
OMOJOTrHYECKHIE METOIBI
HCCIEN0BaHUN I
W3y4YeHUs1 OMOJIOTHYECKUX
00BEKTOB.

3HaTh: OCHOBHBIC MPUHIMIBI U METOIBI
OMOXUMHUYECKUX " MOJICKYJISIPHO-
OMOJIOTHYECKUX UCCIICIOBaHMIA TSt
XapaKTEPUCTHKH OHMOXMMHUYECKHX OCHOB
cTpecc-(pU3HOIIOTHH.

YMeTb: TNPUMEHATh OUOXMMHYECKHE H
MOJICKYJISIPHO-OUOJIOTHYESCKHE METOJIbI
UCCIICIOBAaHUS JJIi  M3Y4YCHUS OTBETHOU
peaKkuy OpraHU3MOB Ha JICHCTBHE CTpecC-
(akTOpoB.

Briagets: METONUYECKUMH MOJXOJaMU K |
HaBbIKAMH  BBIOOpa M TNPUMEHEHUS
HEOOXOJMMBIX  METOJIOB ISl PEUICHUS
WICCIIEZIOBATENbCKUX 3a/lad W TpoliieM B
obmacTu M3yYeHUS CTpecc-peaKium
OPraHHM3MOB.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0beM THCHHUILIMHBI COCTaBJIfAET 3 3a4eTHBIX exuHHIbLI, 108 yacos, B ToMm uncJie 0,28 3aueTHbIX eauHuIbI, 10 yacoB HA DK3aMeH.

N3 aux PEAINIYETCA C UCIIOJIB30BAHUEM 3JICKTPOHHOI'O o6yquI/15{ 1 JUCTaHIIMOHHBIX O6p330BaTeJ'IBHBIX TEXHOJIOTHI @ qaCoB.

®opMa NPOMEKYTOUYHOM ATTECTAIUM . FK3aMEH

4.1 CopepxxaHue IMCUUILIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM, ¢ YKa3aHMeM BHAOB Y4eOHBIX 3aHSITUI M OTBEJEHHOI0 HAa HUX
KOJIMYeCTBA aKA/IeMHYECKUX YACOB

Ne Paznen nucoumiinHbl/ TEMA Buner yueGHOI paboThl, dopMma TeKylIero
=
n/H $ | BKIIOYAs CAMOCTOSTE/IBHYIO paboTy 00yJarommxcsi , | KOHTPOJIA
= E MPAKTUYECKYIO TOJATOTOBKY U TPYJOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) ®opma
o g NPOMEKYTOYHOM
- KonrakTHas paboTa npemnogaBares ¢ =
) 2 arrecTanuu
=) o0y4armuMucs =
@ < o ) (mo cemecTpam)
S S & =
o = R
ol =S g5
5 Z z £ | Jlekuusn | Cemunap/ KoucyabTamus | o &
- == TlpakTHYecKoe, € s
| @ = -
8 Q fs“’ S J1aGopaTopHoe 8 =
= = 3aHsITHe/ «
1 2 3 4 5 6 7 8 9 10
1 Pazgen 1. Crtpecc u anmanrtamnusi, OCHOBHBIC
MTOHSTHUS U MEXaHH3MBI Cemunap
7 4 1 2 - 1
Tema 1. Ctpecc u aganTaius - o0Omas KCP
XapaKTePUCTHKA SIBJICHUH.
2 Pazgen 1. Crtpecc u anmanrtamnusi, OCHOBHBIC Konnoksuywm;
MMOHSATHUS U MEXaHH3MBI TectupoBanue,
71 75 2 4 0,5 1
Tema 2. AnanTuBHBIC U3MEHEHUS pedepar
(epMEHTAaTUBHBIX CHCTEM. KCP
3 Pazgen 1. Crtpecc w amanramusi, OCHOBHBIC KonnoxBuywm;
MOHATHSI U MEXAHU3MBI 7 6 2 3 - 1 Pedepar
Tema 3. AmanTHUBHBEIE U3MEHEHUS JIMITHUIHOTO U KCP




KHPHOKHCIIOTHOTO COCTaBa MEMOpaH.

4 Pazgen 1. Crtpecc u apanrtanusi, OCHOBHBIE VYcrHbli wim
MOHSATUS U MEXAHU3MBbI 5 MMUCbMEHHBINA OIIPOC
Tema. 4. AnjanTuBHbIC U3BMEHEHUS B ) KCP
MeTaboIr3Me YIIIeBOJIOB.

5 . [TucbmenHbIi
Pazgen 2. OKuCIMTENBHBIM  CTpecC U .
OMOXMMHYECKHE OCHOBBI ~aHTHOKCHJIAHTHOMN oTpoc; )
3aIUTHI KJIETOK MPHU CTPECCe 6 - TECTHPOBATHC,
Tewma 1. AktuBHbIE hopMmbl Kuciopoa (ADK), FIOKIIAZ TIO TEMaM
ONpeJIeJICHUE, TUIIBL. pegg);l a

6 Pazgen 2. OxuciauTenbHBIA  CTpecc W P . .
OMOXMMHYECKHE OCHOBBI ~aHTHOKCHIAHTHOU cbepar; YCTHbIH
3aIUTHI KJIETOK MIPHU CTpecce 5 - YU TTHCHMCHHBIH
Tema 2. TOKCHYHOCTH aKTUBHBIX (HOPM OIIIE)((;)IC)H
KHCJIOpO/Ia.

7 Paznen 2.  OkuciauTenbHbIA  CTpecc H
OMOXMMHUYECKHE OCHOBBI AHTHOKCHIAHTHOM 6 IInceMenHBI o1rpoc
3aILUTHI KJIETOK IIPU CTpecce ) KCP
Tema 3. AHTUOKCHIAHTHBIE CUCTEMBI KJIICTKH.

8 VYcerHbli nnn
Paznen 3. buoxumuueckue OCHOBBI MHCEMEHHELH
YCTOMYHMBOCTH PAaCTEHUH K cTpeccaM 11 05 OIIPOCEL;
Tema 1. YcTOMUMBOCTB K TEMIIEPATYPHBIM ’ JOKTAbI IO TEMe
cTpeccam KCP

9 Pedepar;
Pa3znen 3. buoxumnueckue OCHOBBI TECTUPOBAHUE;
YCTOMYMBOCTH PACTEHUH K CTpeccaM 5 i MHCbMEHHBIN
Tema 2. Boausliit nepunut u OIIpOC;
3aCyX0yCTONYUBOCTb. JICKYCCUS

KCP
10 | Paznen 3. buoxumuueckue OCHOBBI 5 i Pedepar; ycTHbIi

YCTOI\/'I‘-II/IBOCTI/I paCTeHI/Iﬁ K CTpeCCaM

WY TUChbMEHHBIN




Tema 3. YCTOHYMBOCTh K AHOKCHUU U TUIIOKCHH. omnpoc
KCP
11 | Pa3nen 3. buoxumudeckrne OCHOBBI Pedepar; ycTHbIi
YCTOMYMBOCTH PACTEHUH K CTpeccaM v 5 1 5 ) 5 WJIY TUCbMEHHBIN
Tema 4. YCTOHYMBOCTH K 3arps3HEHUIO OIpoC JI0KJIaJ
TSKEJIBIMA METAJUIAMMU. KCP
12
Paznen 3. buoxuMuueckrne OCHOBBI Pedepar; ycTHbIi
YCTOMYMBOCTH PACTEHUH K CTpeccaM 7 4 1 2 - 1 WJIY TUCbMEHHBIN
Tema 5. YCTOHYMBOCTD K 3aCOJICHUIO. onpoc KCP
4.2 Tl;ian BHeayIMTOPHOM CaMOCTOATEILHOM Pa00ThHI 00y4al0OIUXCS MO0 TUCIIHIITHHE
CaMocCTOsITeNIbHAS paboTa 00YYarOIIMXCS Yu4eOHo-
METOIIYECKOe
OneHoyHoe
Cemectp| HasBanwue pasgena, TeMBI . Cpokn  [TpymoeMKocTh obecrieueHue
Bun camocTosiTensHOM padoThl CpeICTBO .
BBITIOJTHECHUS (uac.) CaMOCTOSITEIIBHOU
paboThI
[ToaroroBka K MPakTUYECKOMY 3aHSTUIO C HCIOJIb30BAHUEM Va)l(,2)
1.1 Crpecc m apganranusi -|KOHCIIEKTa JIEKIWH, PEKOMEHIYyEeMOH | JIOTOJHUTEIBHON Vernwiii onpoc [V a) 2 (4)
7 oOrast xapaktepucTukalnureparypbl. [loaroroBka pedepata mo Teme «Crpecc- 1-2 1 pedepar
SIBJICHUH. ¢dusnonorus kietku. OCHOBHBIC TIOHATHS U OMOXMMHYECKast JIOKJIa
OCHOBaY.
1.2 AganTuBHBIC [ToaroroBka K MpakTUYECKOMY 3aHSTHUIO C HCIOJIb30BAHUEM 1 Mucemennsii |V a) 1 (1, 2)
7 W3MEHEHUS KOHCIIEKTa JIEKIIHH, PEKOMEHAYEMOW | JIOTOJHUTEIBHOM 2-3 ompoc, Va)2(4)
(epMEHTATHBHBIX CHCTEM. [ITUTEPATYpBHI. TECTHPOBAHHE
1.3 AganTuBHbIE [ToaroroBka K MpakTUYECKOMY 3aHSITUIO C HCIOJIb30BAHHUEM 1 KonmokBuym  |JIexunonHbIi
U3MEHEHUS JTUIIUHOIO U KOHCIIEKTa JICKIIMHA, PEKOMEHJIYEMOW W JIONOJHUTEIbHOU pedepar MaTepuall.
7  |xupHOKMCIOTHOTO cocTaBa |muTepaTyphl. IlogrotoBka pedepaTa u Jokidaga mo Teme| — 3-4 JOKNIaz Va)l(5)
MeMOpaH. «Jlecatypasbl JKMpHBIX KHCIOT: pa3HOOOpasue, CTPyKTypa, Va)l(Q3)
GyHKIUNY.
1.4 AnanTtuBHBIE IToaroTroBka K NMpPakTUYECKOMY 3aHSATUIO C HCIIOJIb30BaHHEM 1 Ny — JlexMoHHBIH
7 W3MEHEHHS B META00IM3ME |KOHCIEKTA JICKOWHU, PEKOMEHIAYEMOM W JOINOJHUTCIBHOU 2-3 WITH YCTHBIﬁ Q’I/aTeIIH?LH-Z
YTJICBOJIOB. JHUTEPaTypHI. ompoc a)1(1,2)

Va)2 (1,3, 4)




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
METOJAMYECKOE
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CpPEeICTBO .
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
2.1 AxtuBHbIe HOPMBI IMoaroToBka K MpPaKkTHYECKOMY 3aHSTHIO C HCIOJIh30BAHUEM 1 IMuceMennbrit  |JIeKIMOHHBII
kuciopona (ADK), KOHCIIEKTa JICKLIMH, PEKOMEHIYEMOM W IONOJHUTEIbHOU 0I1poc; MaTepuail.
7 |onpenencrue, ThmEL nuteparypel. Iloarotoka pedepata u joknaza mo Teme| 4 , tectuponanue; |V a) 1 (1, 2)
«Pomb  (pepMeHTHBIX cHUCTeM JbIXxaHus W (OTOCHHTE3a B noknan o Teme |V a) 2 (4)
TeHEpaluy aKTUBHBEIX (OPM KHCIOpOIa B HOPME W TIPH pedepara
crpecce. MexanusMmel netokcukarmn ADK.
2.2 TokcHYHOCTh aKTUBHBIX [PaboTa Haj KOHCIEKTOM Jekimu. [lonbop, u3yueHue, aHanus 1 Pedepar; JleKMOHHEBII
¢dhopMm kucIOpOAa. pexoMeHmoBaHHOK muTeparypel. I[lomroroBka pedepara u YCTHBIA UM~ [MaTepHa.
7 noxmaga mo teme «IlepekucHOe OKMCIEHHE NMNHAOB TipH|  3-4 nucemennsiii |V a) 1 (1, 2)
CTpecce: WHUIMALMSA, MPOAYKTHI, 3HAYCHUE B METa0OJIM3ME OITPOCHI Va)2(4)
KIICTKH. )
2.3 AHTHOKCHU/IaHTHBIC Pabora Hag xoHcmiekToMm seknuu. [lonbop, nzydenue, anamm3 1 Y CTHBI HII JleKIMOHHBII
7 CHCTEMBI KJIETKH. PEKOMEH/IOBAHHOM JINTEPATYPHI. 4.5 chMenHb | METCPHA
OITPOCHI Val( 2)
Va)2(4)
3.1 YcroituuBoCTh K Pabora Hag xoHcniekToM Jiekiun. [lonoop, n3yuenne, aHaims 1 Yeruerit i - |JIeKuoHHBIH
TEMIIepaTypHBIM CTpeccaM |peKOMEHZIOBaHHOH nuteparypsl IloarotoBka pedepata u MUCHMCHHBIN |MaTepHa.
7 noknana mo teme «benku crpecca M amanTanyy Opu THIO- U 5.8 OTIPOCHI Va)l(l,?2)
THIepTeCpMuN, THUIIOKCHH, AHOKCHHN u TUIIEPOKCHUH. JOKJIaabI 11O \ a) 2 (4)
DHepreTUvecKrii MeTaboJIM3M KIIETOK NMPU TeMIepaTypHOM TeMe
cTpecce.».
3.2 Bogusiit nepunut u HeoOxoauMo 03HAKOMHTCS C KOHCIIEKTAMU JICKIMH H 2 Pedepar; Va)l(,?2)
3aCyXOYCTOUYUBOCTD. peKoMeHIyeMol uTepaTypoit.. CaMoCTOATENLHOE U3YUEHUE tecTupoBanue; |V a) 2 (4)
7 BorpocoB  «[lomMaMuHBI - TIPOTEKTOPBI  HYKJIEHHOBBIX 8-9 MUCHMEHHBIH
KUCIIOT», «beTanHbl ¥ UX 3aIUTHBIE QYHKITHI. OTIpoC;

JIUCKYCCHS




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
METOJAMYECKOE
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CpPeJICTBO .
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
3.3 YcroituuBocTh K PaGora Hag koHcmekroM Jiekmmd.  CaMoCTOsTEeTbHOE 2 Pedepar;  |JleKumoHHBIH
AQHOKCHUH U TUTIOKCHH. u3yueHne Borpoca «Poib TOPMOHOB TMpH ajanTalvu K YCTHBIN WM |MaTepHa.
ana’pobuosy». Iloaroroska pedepara U OOKIaAa 1O TEME muceMennrii [V @) 1 (1, 2)
7 «benmku cTpecca W amanTanWM TpPU THUIIO- U THUIEPTEPMUH, 9-10 OIIpoC Va)2(4)
TUIOKCHH, AHOKCHU U TUIEepOKcun», «broxumudeckue
OCHOBBI TIOBBILICHUSI YCTOWYMBOCTH KJIETOK B YCJOBHUSIX
KHCJIOPOIHOW HEJOCTATOUHOCTH.
3.4 YCTOMYHBOCTH K CamocrosTenbHOe U3ydyeHHe Bompoca «PUTOXENaTHHbI, UX 2 Pedepar; Va)l(,?2)
3arps3HCHUIO TSOKEJBIMH  |pOJib B YCTOWYHMBOCTH PACTEHHH K 3arpsS3HCHUIO TSOKETBIMU yerabii wn |V a) 2 (4)
MeTaJuIaMHu. MeTauiamMmuy».. Heo0XomuMo 03HaKOMHTCSI ¢ PEKOMEHIYyEeMOM MUCHMEHHBIT
7 JUTEPaTypol, BBINOJIHUTH CAaMOKOHTpPOJb M TectupoBanue. 10-11 ompoc
[lonroroBka pedepata mo Teme «bHOXHMHUYECKHE OCHOBBHI
NOBBIIICHNUS] YCTOMYMBOCTH KJIETOK IIPU  aKKyMYyJISILUU
TAXKEIJIbIX METAJIJIIOBY».
3.5 YcroituuBocTh K Pabora Hang koHcmekToM sekmun. CamMoOCTOSITEThbHOE 1 JlexOHHBIN
3aCOJICHHIO. M3y4YeHHEe BOMpoca «3aluTHas POjib PETYJISITOPHBIX OCITKOB U YCTHBINM WM~ |MaTepua.
7 aKBaIlOPUHOB TIpH 3aconeHun». Ilogbop, m3ydenue, amamms| 11-12 muceMmennsii |V a) 1 (1, 2)
PEKOMEHJIOBAHHOW JIUTEpaTypbl. BHOXMMHUYECKHE OCHOBBI OIPOCHI Va)2(4)
MOBBIIIICHNS YCTOWYMBOCTH KJIETOK ITPH 3aCOJICHUU.

O0muit 00beM caMOCTOSITeTLHON PaboTHI 10 nuctuunHe (yac) — 15

U3 HUX 00beM CaMOCTOSTEIILHONU PaboThI ¢ UCIOJIb30BAHHEM JIEKTPOHHOTO 00yYeHUsI H THCTAHIIHOHHBIX
o0pa3oBaTeJIbHBIX TexHoJorui (10 yac)




4.3 Copep:xaHnue y4eGHOro MaTepuaJia

Paznen 1. Ctpecc u aganTanusi, 0CHOBHbIE IOHATUSI U MEXaHU3MbI

Tema 1. CTpecc u agantanus - o0as xapakTrepucTuka siBjeHuid. [lonarue crpecca,
MEXaHM3MBl ~CTpecca Ha  KIETOYHOM, OpPraHM3MEHHOM M IOMYJISILUOHHOM  YPOBHSIX.
Hebnaronpusitpie ¢akTopsl OHOTHYECKOH U abuoTnueckod mnpuponsl. OTBETHBIE pPEAKIUU
OpPraHu3MOB Ha JelcTBUE cTpeccopoB. Ananranus. OOuire NpUHIMIIBI aIalTUBHBIX PeakLUuil U ux
0cOOEHHOCTH y pacTeHuil u *)uBOTHBIX. Cnenuduyeckne u Hecnenupuyeckne peakuuu. [Ipupona
Hecneuu(pUIecKux peaKiui.

Tema 2. AnanTuBHble H3MEHeHUs! (pepMEHTATHMBHBIX CHCTeM. YPOBHHU pETYIALHU
KOHIIEHTPALMU M AKTUBHOCTU ()EPMEHTOB: TPAHCKPHUILHUSA, TPAHCIALMS, OCTTPAHCIISLMOHHAS
momudukamusa. CpoxactBo k cyOctparam. M3odepmeHTHBI cocTaB. Perynsiusi akTHBHOCTH
(GepMEeHTOB C MOMOIIbIO AJUIOCTEPUU. AJIbTEepHATHBHbIE (EPMEHTHI. Perynsius OCHOBHBIX
bepMeHTOB npIXaHMs H  (OTOCHHTE3a. AjanTanus AbIXaTeIbHOTO U (POTOCHHTETUYECKOTO
MmeTaboau3ma k crpeccaM. CtpeccoBble O€IKu U UX QyHKIMU. benku TeroBoro moka 1 nojy4yeHue
sHepruu Ui cunTeza bTII. Tepmorenes.

Tema 3. AnanTuBHbIe U3MEHEHHS] JUIIUIHOTO U )KUPHOKHUCJIOTHOIO COCTABA MeMOpaH.
buonoruueckne MeMOpaHbl U UX y4acTHE B aJallTallMOHHBIX Npoleccax. JIMnuapl Kak KOMIIOHEHThI
memOpaH. CoctaB TuUNuI0B, (pa3oBbie nepexo/ipl. Mi3aMeHeHne cocTaBa JIMIKA0B MEMOpaH Kak OJIMH
u3 ¢aktopoB amanrtanuu. Jlecarypasbl OKHPHBIX KHCJIOT Kak 3allWTHBIE O€NKH Tpu
HU3KOTEMIIEPaTYPHOM BO3ICHCTBUM.

Tema. 4. AnanTtuBHble M3MeHeHUs] B MeTaloJm3Me yriaeBoaoB. MoHocaxapuabl, UX
CTPYKTypa U B3auMollpeBpalleHus. MoHocaxapa, Kak cyOcTparhbl Isl CUHTE3a JAPYI'MX BEIIECTB U
KaKk KpuonpoTekTopbl. Onurocaxapuipl, MX COCTaB, CTPYKTYpa, OCHOBHBIE IIPEJICTaBUTEIIU.
Caxapo3a; nokanu3anus ee cuHTe3a U GpyHKIuH. M3MeHeHus BA3KOCTH LIUTOILIa3Mbl U COJEPKAHUSA
caxapoB Ipu crpecce. Hakomenue caxapoB npu 3akanuBaHuu. OcMOperyiasiTopHas,
KPHUOIIPOTEKTOPHAs, aHTUOKCHJIAHTHAs! (PYHKLIUU CaXxapoB.

Paznesn 2. OkmcauTe/bHBIH cTpecc M OMOXMMHYECKHE OCHOBbI AHTHOKCHIAHTHOM
3alIMThI KJIETOK IIPH CTpecce

Tema 1. AkTuBHble popmbl kuciaopoaa (APK), onpenesenue, Tunbl. QOIS TPUHIIATIBI
Y MEXAaHMU3MBI aKTUBaLUU Kuciaopoa. CynepoKCUIHBIN paayuKall, THIPOKCUII-PAaIUKall, CHHIJIETHBIN
kucnopon u apyrue Bunsl ADK. BianmonpespaiiieHne akTUBHBIX (opM Kuciopoaa. MexaHu3Mbl
00pa3oBaHMs aKTHUBHBIX (OPM KHCIOpOJAa B pa3HbIX KOMMApTMEHTaX KieTKku. OcoOeHHOCTH
reHepaluy akTUBHBIX (GOpM KHCIOpoJa B KIETKax pacTeHUH M JKUBOTHBIX. Bkian
¢dorocunTeTnyeckoi u pixarenbHoil DTL B reHeparuio cynepoKCHIHOTO paauKaa.

Tema 2. ToxcuyHocThb aKTHMBHBIX ¢opM  kuciaopoaa. OKUCIMTENbHBIA U
¢dorookucaurenbHblii ctpecc. Tokcuueckoe neiictBue ADK. OcoOeHHOCTH MOBpeXkIeHUs OENKOB,
JUOUA0B M (POTOCHMHTETUYECKMX NUIMEHTOB TIIPpM OKHCIUTEIBHOM cTpecce. MexaHusm
nepekucHoro okucinenuss sunuaos (I1OJI). Hakomnenme mnpoaykroB IIOJI mpu crpecce.
OxucnurenbHas MOIUGUKAIUs OSITKOB.

Tema 3. AHTHOKCHAAHTHBIE CHCTEMBbI KJIeTKH. HU3KOMONIEKyIspHbIE aHTHOKCHIAHTBI, UX
Kkjnaccupukanusg U QyHKuMM. BakHelne mnpuUpoaHbIE HU3KOMOJEKYJISPHbIE AHTHOKCUIAHTHI:
ackop0art, IIyTaTHOH, TOKO(Eepoa U KapOTUHOUbl. MeXaHU3Mbl JETOKCHKAIIMM aKTHUBHBIX (OpM
KHCIIOpO/Ia C Yy4acTUEM HU3KOMOJEKYISPHBIX aHTHOKCHJAHTOB. AHTHUOKCUAAHTHbBIE (PEPMEHTHI.
Cynepokcuanucmyraza, €€  u3opopMbl M uX  KommapTMeHTanuuamus.  Katanasa,
ackopOaTnepokcuaasa, TIIIyTaTHOHIEpOKcHaa3a. MexaHu3Mbl JIETOKCUKALMKM AaKTUBHBIX (QopM
KHCIOPOAa C Y4YyaCTHEM AaHTHOKCHJIAHTHBIX (EpMEHTOB. ACKOpOAT-TJIyTaTHOHOBBIM  ITUKIL.
OcobenHocTr (YHKIIMOHUPOBAHMSI AHTUOKCHUJAHTHBIX (EPMEHTOB B KJETKaX IMKUBOTHBIX U
pacTeHuil. AKTUBAIMS aTbTEPHATUBHON IIMAHUAPE3UCTETHON OKCHJIA3bl U pa300IIaronuX OeIKOB.

Paspnen 3. buoxumuveckne 0CHOBBI YCTOMYMBOCTH PACTEHHUH K cTpeccam

Tema 1. YcroiluuBOCTH K TeMIepaTypHbIM cTpeccaM. TemmneparTypHblE aJanTalui,
CBSI3aHHBIE C H3MEHEHHEM COJIEp>KaHUS M AaKTUBHOCTU (epMEHTOB B KieTkaX. CTpyKTypHbIE
NEPEeCTPONKH KIETOUHBIX MEMOpaH MpH TeMIepaTypHbIX agantanusx. beiaku cTpecca u aganrauuu



K HU3KUM U BBICOKHM TemreparypaM. CTpeccoBble OENKHU — IanepoHbl, 00IMas XapaKTepUCTHKa U
¢byakuu. Ponb manepoHOB B CTaOMIM3allMM MaKpOMOJIEKYN IMpPH TEMIIEpaTypHBIX CTpeccax.
Oyukuuu u knaccupukanus OenxoB TeroBoro moka (BTIHI), ux pons B Qonaunre OEIKOB.
VYuactue BTII B MexaHu3max MHAYIUPOBAHHON TEPMOYCTOMYMBOCTU. BelKu, CHHTE3UpPYIOIIUECS
npu runorepmun. Jerugpunsl, COR-Genku, anTH(puU3HBIE Ocnku, Oenku, pa3odImaroIme
okucienue u ¢ocdopmirpoanue. [IpoHunaemocts KiIeTOYHBIX MeMmOpaH. Ponb u3MeHeHus
XUMHUYECKOTO COCTABA KUPHBIX KUCIOT U COOTHOLICHUS HACHIIICHHBIX U HEHACHIIIEHHBIX KUPHBIX
KHCIIOT B OO0ECHeueHuHu HEeoOXOJUMON MOABMKHOCTH JIMIIUIAHOTO OHUCIIOS MeMOpaHbl Mpu
TeMIepaTypHbIX ajantanuax. Ponb u pyHKuus gecatypa3 B U3BMEHEHUN MH/IEKCA HEHACBIIICHHOCTH
KUPHBIX KHUCIIOT MpH TeMIepaTypHbIX amanTanusx. Ilpuponma Ouonormdyeckux aHTUGPHU30B U
MEXaHM3M ux AecTtBus. HuskomosekysspHble KpPHOIPOTEKTOPhl. broxuMmuueckue H3MEHEHHS,
MPOUCXOASAIINE B PACTUTEIBHOM OPraHU3ME B XOJ€ HHU3KOTEMIEPAaTypHOIO 3aKaJuBaHHUS.
W3MmeHeHus YrieBOAHOTO MeTa0oiam3Ma. MeXaHHW3Mbl IMOBBIIMICHUS MOPO30yCTOMYMBOCTH. PoIb
(epMEeHTHBIX CUCTEM JIbIXaHUsI U POTOCUHTE3A MPH aJJalTAllMK K TUIIO- U TUIIEPTEPMUHU.

Tema 2. Boanblii aepuUUT MW 3aCyXO0yCTOHYMBOCTB. Perymsinus OCMOTHYECKOIO
MOTEHIMaa JABJICHHS C IOMOILIBIO OCMOIUTOB. COBMECTUMBIE OCMOJIUTHI. XUMUYECKas IPUPOJIA U
omocuHTe3 OocMOJMTOB. [IpoTekTopHas (yHKIUS OCMONMTOB. 3ammra OETKOB B YCIOBUSAX
JeruapaTtaluyu OUTOIUIa3Mbl. [IpoMMH M TONMONBI KaK Ba)KHEHIIME MPOTEKTOPHI OENKOB.
[TormaMuHBI - TPOTEKTOPHI HYKJICHMHOBBIX KHCJIOT. beTamHbl M WX 3amuTHbIC QyHKOuHA. benmkw,
CUHTE3UPYIOIINECsS B YCIOBUAX AETUApATAINM, UX 3amuTHas poib. LEA-Genku. Ponb u dynkius
JiecaTypa3 B M3MEHEHUU HMHJIEKCA HEHACHIIIEHHOCTH XUPHBIX KUCJIOT MpU aJanTaiusx K 3acyxe.
Ponb pepmenToB apixanus v pOTOCHHTE3a MPH aJANTAlUU K BOTHOMY Je(ULIUTY.

Tema 3. YcroiiuMBOCTH K AHOKCHMM W THMINOKcHMU. Ponb QepMeHTOB apIxaHusi u
dboTocuHTE3a MPH aJaNTaluu K aHOKCHHM M TONOKCHH. Pojb rimkonu3a B aganTaluy pacTeHUN U
KUBOTHBIX K HENOCTAaTKy Kuciopoja. Ponb ropMoHOB B ajganTauuu K aHa’poOuozy. OTBeTHas
peakuus pacTeHH M JKUBOTHBIX HAa PE3KOE CHMXKEHHE COJEpKaHMs Kuciaopoaa B cpene. benku,
oOpasyrommecsi B X0Ji¢ aJanTalui K HEAOCTATKy KHCIOpoJa, UX (hYHKIMOHAIbHAs POib. benku
aHOKCHH, POJIb TeMOTJI00MHA.

Tema 4. YCTOHYHBOCTH K 3arPA3HEHHUIO TSKEJIbIMH MeTaJIaMU. TOKCUYHOCTD TSKEIBIX
METaJUIOB /Il PAaCTEHUM MX HAKOIUIEHHE B TKaHAX. MeXaHU3Mbl 3alIUThl: KOMIIAPTMEHTALHS U
HAKOIUICHHE TSDKENbIX METAJUIOB B BaKyossiX. bBenku, CHUHTE3upyromuecs OpU aKKyMYJsSLUU
TSDKEIBIX METaJIoB, UX 3amuTHas posb. BTI. ®durtoxenatunsl, ux poib. [IponuH. AxanTuBHbIE
U3MEHEHUs (PepMEHTOB AbIXaHUs U (POTOCHHTE3A.

Tema S. YcroyuBocTh K 3acosieHuio. IloBpexnaromiee aenctsue cose. MexaHu3Mbl
ajanTalud K OCMOTHYECKOMY M TOKCHYECKOMY JeicTBHiO coiyiel. CrnocoObl mojiepaHus
OBOJHEHHOCTH. AKKYyMyJSIUs OCMONUTOB. OCMOpErynsaTopHas W TPOTEKTOpHAas (YHKIUU
OCMOJIUTOB.. Perynaropueie Oenku. AxBanopusbsl. IIpoHunaemocts MeMOpaH. AJanTHBHBIE
M3MEHEHUs (PepMEHTOB JbIXaHUs U (POTOCUHTE3a B YCIOBHSIX 3aCOTCHHUS.

4.3.1. IlepeyeHb CEMHHAPCKHUX, IPAKTHYECKUX 3aHATHH H J1A00PaTOPHBIX padoT

Ne Ne HaumenoBanmue TpynoemkocTh Ouenounble | Dopmupyembie
n/H | pasaeia CeMUHAPOB, (uac.) cpeacraa KOMIIeTEHIIN U
U TeMbl NMPAKTHYECKUX U Bcero N3 Hux (MHIUKATOPBI)*
Ja00paTOPHBIX padoT | yacos NMPaKTHYecKa
|
NMOJAroTOBKA
1 2 3 4 5 6 7
1 1.1 Creruduyeckne 17§ 2 YcTHBIi orpoc K-1
HecrenupuuecKue HIK ik 1.1
peakiuu OpraHu3MOB Ha
JIEHCTBHE CTPECCOPOB.
2 1.2 AIlanTUBHBIE W3MEHEHUS 4 IInceMeHHBIN IIK-1




(hepMECHTATUBHBIX CHCTEM o1poc, HIK k1
TP CTpeccax. AlanTarus TECTHPOBAHUE

JIBIXaTEIIbHOIO u Pedepar
(hOTOCHHTETUYECKOTO

MeTaboIM3Ma.

3 1.3 Ponp pmecarypa3 KupHBIX [IuceMeHHBIN IIK-1
KHUCJIOT B MEXaHU3Max OIIpocC; HIK k1
aJlanTaluu K CTpeccam pedepar

4 1.4 AanTuBHBIE W3MEHEHHUS IInceMeHHBIN IIK-1
B MeTadoIn3Me WJIM YCTHBIN HIK rx 1
YIJIEBOJOB TIPU CTpeccax onpoc
Pa3IMYHON PUPOIBI

5 2.1 Oco0eHHOCTH TeHepaluu [IuceMeHHBIN IIK-1
AKTHBHBIX hopm OTIpoC; HIK k1
KHCIIOpOoZa B  KIETKax TECTUPOBAHHUE;
pacTeHuH 1 )KUBOTHBIX JIOKJIaJT IT0

TeMe pedepara

6 2.2 AKTHBalUsl TEPEKUCHOTO Pedepar; IK-1
OKHUCJICHUS JIMIIUAOB IpPH YCTHBIW WU WK k1
cTpeccax, MPOAYKTHI MMHChbMEHHBIN
110J1 OTPOCHI

7 2.3 MexaHu3MBbI VY CTHRIN nin IIK-1
JETOKCUKAIIUA aKTUBHBIX MUCHMEHHBIN HIK k1
dbopm  kucmopoma € OTIPOCHI
y4acThueM
HU3KOMOJIEKYJISIPHBIX
AHTHOKCHUJIAHTOB u
AHTHOKCUJAHTHBIX
(hepMeHTOB.

8 3.1 benku cTpecca 51 YceTHbIN nin K-1
ajanTanud K HH3KUM H MUCHMEHHBIN HIK k1
BBICOKMM TEMIIEpaTypam OIIPOCHI; HIK k12

JIOKJIaJIbI 110
TeMe

9 3.1 Ponb (epMEHTHBIX VYcTHbBIN Hin K-1
CUCTEM JbIXaHUS Hu IMMCHhMEHHBIHN MK k1
(dhoTocuHTE3a npu 0Tpoc;
ajanTanud K TUIO- | pedepar
TUTIEPTCPMHUH.

10 3.2 Bbenku, Pedepar; K-1
CHUHTE3UPYIOIINECS B TECTUPOBAHMUE; HIK k1
YCIOBHSIX JErujpaTalui, MUCHLMEHHBIN WK i 12
WX 3aIUTHAS POJIb. 0TIPOC;

JIUCKYCCHS

11 3.3 Pons (depMeHTOB Pedepar; K-1
IBIXaHus. ¥ (OTOCHHTE3a YCTHBIN WU HIK k1
npu ajanTanuu K IMMChMEHHBIHN WK px12
AHOKCHMHM U  T'OIIOKCHH. onpoc
benku aHokcuu, poisb
reMorio0OnHa.

12 3.4 Benku, Pedepar; K-1
CUHTE3UpYIOLIUECS  IIPHU YCTHBIN WU UK g1
AKKyYMYJSILUA  TSDKEJIBIX MMUCHbMEHHBIH HIK k12
METAJIJIOB, MX 3alllUTHas oTIpoC
pOJIb.

13 3.5 AJNlaniTUBHBIE U3MEHEHHUS Pedepar; K-1
(EepMEHTOB JbIXaHUS U YCTHBIW WUJN HIIK x4




¢dotocuHTE3a npu MUCHMEHHBIT
3aCOJICHHN. oTIpoc

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMbBIX HAa CaMOCTOfITEJIbHOE H3y4YeHHe
CTYJA€HTAMM B PaMKax camocTosiTe/bHoil padorsl (CPC)

Ne n/m Tema 3ananne ®opmupyemas NAK
KOMIIETCHIIUSA
1 3.2. Bogusiii gedunut | CaMOCTOATEIBHOE 1K-1 WK 1k 1.4
U 3aCYyXOYCTOWYMBOCTD. | U3yUCHHE BOIPOCOB
«ITonramuHsbl -
MIPOTEKTOPHI

HYKJICUHOBBIX KHUCIIOT»,
«betanHbl U UX
3aIUTHBIC (QYHKITHI.

2 3.3. VYcrotunBocts K | CaMOCTOSTEIBHOE [K-1 HIK ik 1.4
AHOKCHH U TUIIOKCHUH. u3ydeHue Borpoca «Posb
TOPMOHOB TIPH
aZanTanuu K

aHa’poOUO03y».
3 3.4. YCcTOWYUBOCTH K CaMocCTOSTENBHOE IK-1 MK 1 1.4
3arpsi3HEHUIO M3yYeHHE BOIPOCa

TSKEIBIMU MeTaJIaMu. | «PUTOXENAaTUHBI, UX
pOJib B YCTOMYMBOCTH
pacTeHul K 3arpsi3HEHUIO
TSKEJIBIMA METAJLIIAMM.

3.5. YCTOHYHUBOCTD K CaMOCTOSITEIbHOE IIK-1 UK 1k 1.4
3aCOJIEHHUIO. M3yUYeHHE BOIpPOCa
«3amMTHas pojib
PETYISATOPHBIX OCIIKOB U
aKBaINlOPHHOB TIPU
3aCOJIEHUNY.

4.4. MeTonnueckne yKa3aHus 10 OPraHU3alHA CAMOCTOSITEIbHON PadoThl CTYICHTOB

CamocTrosaTenbHasi paboTa CTYAEHTOB SIBJISIETCSl COCTABHOM 4acThi0 y4eOHOro mpouecca u
MMeEeT LEJIbIO 3aKpEIUIeHHE U YIiyOIeHne MOyYeHHbIX 3HAHUH 1 HAaBBIKOB, IIOMCK M IPHOOpETeHne
HOBBIX 3HAHUH, a TAaK)XK€ BBHIMOJIHEHUE YYEOHBIX 3aJlaHHii, IOJrOTOBKY K MPEACTOSIIUM 3aHITHSM,
3a4eTaM M SK3aMeHaM.

Jlise opraHM3anuy caMOCTOATENBHON PabOTHI MO JUCHUIUIMHE «BHOXUMHYECKHE OCHOBBI
cTpecc-(hU3HO0JIOTUN UCTIONB3YIOTCS Cielyromue GopMbl CaMOCTOSITEIbHON YueOHOH paboThI:

- PaboTa Hag KOHCIIEKTOM JIEKIIHAH.

- [lon6op, nzyueHue, aHaaIu3 peKOMEHJOBAHHON JIUTEPATYPBHI.

- CaMocTosTeTbHOE M3yUEHHE OTIENBHBIX TeM, maparpadoB, HE H3JI0KEHHBIX B JICKIIUH.
Jlis u3ydeHus TeM, HE M3JIOKEHHBIX B JIEKIUH, PEKOMEHJYeTCSl HCIOJb30BaTh MaTepHabl
OJINOC, OCHOBHYIO H JIONOJIHUTEIBHYIK JHUTEPATYPY, & TAK)KE€ WCTOYHUKH, HAWJECHHBIE NpPH
MOMOIIM HH(OPMAIIMOHHO-CIIPABOYHBIX M TOUCKOBBIX cucTeM. [l 3akpersieHus Marepuana
pEKOMEHyeTCs JeNaTh KpaTKUe KOHCIEKTHI TI0 TEME.

- IloaroroBka K NpPaKTUYECKHM 3aHATUSAM (YCTHBIE ONpPOCHI, KOHTPOJIbHBIE palboThHI,
pereHue 3aaad).

- BeinmonHeHnue TBOpUYECKUX 3adaHUH.

- [ToaroroBka K TECTUPOBAHUIO.

- [TonroToBka Kk 3ayery.




Iucvmennvie pabomsi. JInsg u3ydeHHs TeM, HE HU3JO0KEHHBIX B JIEKIMH, PEKOMEHIYETCS
UCIOJIb30BaTh OCHOBHYIO M JOIOJIHUTENBHYIO JIUTEPATYPY, a TaKKE MCTOYHUKU, HaWJECHHBIC MPHU
OMOIIM HH(OPMAIIMOHHO-CIIPABOYHBIX M TOUCKOBBIX cucTeM. J[ng 3akpemsieHus marepuana
PEKOMEHIyeTCs JIelaTh KpaTKUe KOHCIEKTHI 10 TEME.

Pegpepam — ¢opma mnHCbMEHHOW pabOTHl, KOTOPYIO PEKOMEHIYETCSl MPUMEHSTh MpU
OCBOCHUU BAapUATUBHBIX (MPO(UIBHBIX) AUCHMILIUH MpodeccroHanbHoro uukia. [Ipeacrasnser
cO0OH KpaTKoe M3JI0KEHUE COJIEPKAHHUS HAYYHBIX TPYIOB, JTUTEPATYpPhI MO ONpPENEICHHONW TeMe.
O6bem pedepara Moxker gocturath 15-20 cTp.; Bpems, OTBOJAMMOE Ha €ro IMOATOTOBKY — OT 2
Hezenb A0 Mecsia. [loaroroBka pedepara moapa3zyMeBaeT caMOCTOATEIbHOE U3YUYCHHE CTYIEHTOM
HECKOJIbKUX JIUTePaTypHBbIX HUCTOYHHKOB (y4eOHUKOB, MOHOrpaduil, HAy4HbIX CTaTed U T.H.) IO
onpeneaEHHON TeMe, HEe paccMaTpUBAEMOM MOAPOOHO Ha JIEKLHU, CUCTEMATH3alMI0 MaTepralia u
KpaTkoe ero usnokeHue. llenp HamucaHusi peepata — IPUBUTHE CTYACHTY HABBIKOB KPATKOIO U
JAKOHUYHOTO TPEACTABICHUsI COOPaHHBIX MAaTEPHAJIOB U (DAKTOB B COOTBETCTBUU C TPEOOBAHUSIMH,
MPeIbABISEMBbIMU K HAYYHBIM OTYETaM, 0030paM U CTaThsIM.

CrpykTypa pedepara BKIIOYAET:

- TuTynbHBIN JHCT.

- Conepxanue.

- BBenenue, rae kpatko hopmynupyercs npodiema, IeNb U 3a1aun pedepara.

- OcHOBHas 4acTh pabOThl COCTOUT U3 HECKOJIbKMX Pa3fesioB, B KOTOPBIX M3JIaraeTcs CyTh
TeMbI pedepara.

- 3aKJIr04YeHHUE.

- CIMCOK HCIOJIb30BAHHOM TUTEPATYPHI.

[lpu odopmieHnn pedepara cieayeT NPUIACPKHUBATHCS TEXHUYECKUX TpeOOBaHMUH,
MPeIbABISEMBIX K pedepaTamM v KypCOBBIM paboTaM, UMEIOIINXCS Ha Kadeape.

Kputepun oniennBanust pedepara:

- OneHka «OTIMYHOY» BBICTABIISIETCS B TOM Cllydae, €clid B pedepaTe MOIHOCThIO pacKphITa
TE€Ma, IPOAHAIM3UPOBAHO COBPEMEHHOE COCTOSIHME BONpOCA, MaTepuai H3JI0KEH JIOTMYHO,
MOCNe0BaTeNbHO, MpHUBEeIEeHO He MeHee 10 mnUTepaTypHBIX HMCTOYHHMKOB (Cpeld KOTOPBIX
npeobiamaer JnuTEeparypa 3a mocienHue S5 1neT), pedepar oQOpMIEeH B COOTBETCTBHH C
TEXHUYECKUMHU TPeOOBAHUSIMHU, IPEABABIIEMBIMH K TAKOTO poJia paboTaM.

- O11eHKa «XOpOILIO0Y» - TEMA PACKPHITA, IPUBEACHO JOCTATOUHOE KOJNYECTBO MaTepuasia, HO
IIPU 5TOM MaTepHall B HEIOCTAaTOYHOU CTETNeHH MPOaHaIN3UPOBaH aBTOPOM, odopMieHHe pedepara
COOTBETCTBYET TEXHHUECKUM TPEOOBAHUSM.

- OneHKa «yJOBIETBOPUTENHHOY - TEMA PACKpPhITa TOBEPXHOCTHO, MaTepHall MPUBEEH KaK
npoctas KoHcTatanus (akToB, HE TMPOAHAIM3UPOBAaH, B OQGOPMIICHMH HMEIOTCS TEXHUYECKHE
HE/I0CTATKH, CIIUCOK JIUTEPATYPhl COEPKUT MEHEE 5 MCTOUHUKOB.

- OneHka «HEyJOBIETBOPHTEIBHO» - TeMa HE PacKpbhITa, CKYAHBIH O0OBEM NPUBEICHHBIX
MaTepuasoB.

Yemuwiii 0oknao — 3to coobuienue B Teuenue 10-15 MuH, B KOTOPOM CTYACHT B JaKOHUYHOM
dbopme TOKEH H3J0KUTh MaTepuall MO0 COOTBETCTBYIOIIEH TeMe, MPUICPKHUBASICh CIETYIOLIETO
IUIaHa: BBEJCHHWE, OCHOBHAs YacTh, 3aKitoueHue. Jlokmax compoBOXAAeTcs Mpe3eHTalMew,
OTpakarolllel OCHOBHBIE IOJOXEHHS IO COOTBETCTBYIOIIEH TeMe, BKIIOYAlOIIeN HaryisgHble
Marepuaibl (CXembl, Ta0IuIbl, Goto U T.14.). [Io OKOHUYaHMM NOKIIaja CTYIEHTY 3aJ1al0T BOMPOCHI,
KaK TpenojiaBaTelib, TaK M CTYAEHTHI, HA KOTOpPbIE MOKIAIYUK JODKEH JaTh HCUEPIBIBAIOIINE
OTBETHI.

Kputepuu onieHnBaHUs YCTHOTO JOKJIaa:

- OueHka «oTIMYHO». B [0KIase NOMHOCTBIO pacKpbiTa TeMa, MpPOaHAIU3HPOBAHO
COBPEMEHHOE COCTOSIHME BOIPOCA; CTYJIEHT CBOOOJHO BJaJ€eT MaTepuaioM, H3Jaraer ero
JIOTUYHO, TOCIIE0BATEIbHO, JJAKOHUYHO, COOII0Aasi OCHOBHBIE MpaBuiia KylIbTyphl peun. Jlokiana
COITPOBO’KIAETCS MPE3CHTALMEH, KOTOpasi OTPpa)kKaeT OCHOBHBIE MOJIOKEHUS JOKJIa/1a, IPEe3eHTAIUI
COCTaBJIeHa IPaMOTHO C cOOJIto/leHneM oOIMX TpeOoBaHMM, MpaBuil WIPUPTOBOTO OPOPMIICHHUS,
nmojayu rpaduyuecKoro MaTepuasna, UMEIOTCS CCBUIKM Ha MPHUBEACHHBIE ()OTO, PUCYHKH, CXEMbI U



T.J1., IPUBOJUTCS CIIMCOK MCIIOJB30BaHHOM JuTeparypsl. IIpu oO0CykIeHUH JOKIaaa CTYIEHT JaeT
HCYEPIBIBAIOIINE, apTyMEHTHPOBAHHBIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- Onenka «xopoiioy». Tema packpeiTa, IPUBEAECHO JOCTATOUHOE KOJIMUYECTBO MaTepuaia, HO
IIPY 3TOM MaTepuajl B HEIOCTATOYHON CTEIECHM NPOAHAIU3UPOBAaH aBTOpoM. IIpeseHTranus He B
MIOJTHOM CTENEHH COOTBETCTBYET 0O0muM TpeOoBaHusM. OTBETHI CTYJCHTa HE Ha BCE BOIPOCHI
ABJIAIOTCS. HCYEPIIBIBAIOIUMH U apIyMEHTUPOBAaHHBIMHU.

- OneHka «yJOBJIETBOPUTENbHO». TeMa packpeiTa HE IOJHO, MaTepuail IpPHUBENEH Kak
IpocTass KOHCTaranus (AKTOB, HE IPOAHAIN3UPOBAH, CTYAEHT I10Ka3bIBAE€T IIOBEPXHOCTHBIE
3Hanus. [Ipe3eHTanyst 4aCTUYHO COOTBETCTBYET YCTaHOBIEHHBIM TpeOoBaHusM. [Ipu obcyxaennn
JOKJIaJia CTYICHT HE BCETa AAaeT IPABWIBHBIC, HCYEPIIBIBAIOIINE OTBETHI Ha 33/1aBAEMbIE BOIIPOCHI.

- OneHka «HEYIOBICTBOPUTEIbHO». Tema oKiaga HE pacKpbiTa, CKYIHBIH 00beM
IIPUBEJCHHBIX MaTE€pPHUAJIOB; Ipe3eHTalus oTcyTcTBYeT. [Ipu o0CcyxneHun 1okiiana CTyJeHT He JaeT
OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TeMaTHKa KYPCOBBIX padoT (MPOEKTOB). HE MPEAYCMOTPEHBI Y4eOHBIM
IJTAHOM.

V. YYEBHO-METOAUYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHHUE
JUCHHUIIJINHBI

a) nmepevyeHb JUTEPATYPbI

1. OcHoBHas 1uTEpaTypa

1.buoxumus [DnekTpoHHbIN pecypc] : yueO. nns akaaeM. O6akanaBpuaTa : AJis CTyZ. BY30B,
00y4. o Hampasi. 655500 "buorexnonorus" / B. I1. Komos. - 4-e u3n., ucnp. u gom. - 9BK. - M. :
HOpaiiT, 2014. - 640 c. - (bakanaBp. Axagemuueckuii Kypc). - Pexxum nocryna: 343 "bubnuorex". -
Heorpannu. noctym. - ISBN 978-5-9916-3929-3.

2.@wuzuonorus pacrenuit [Tekct] : Yuebnoe nocodue / Bin.B. Ky3uenos, I'.A. JImutpuena. -
Uzn. 2-e, mepepad. u non. — M.: Bricmias mkona, 2006. — 742 c.: ISBN: 5-06-005703-8

2. JlonoJIHUTEIbHAS JIUTEpaTypa

1. buoxumus pactennii [ Texct] : yue6nuk / I'. -B. Xennar ; nep. ¢ aurn. M. A. bpeiirunoii [u
ap.] ; pen.: A. M. Hocos, B. B. Uy6. - M. : bunom. JlaGoparopus 3nanuit, 2011. - 471 c. : un. ; 26
cM. - (JIyummii 3apyOexHblit yueOHUK). - bubnuorp. B KoHIe CT. - YKa3.: c. 464-471. - Ilep. u3n. :
Plant biochemistry / Hans-Walter Heldt. - 2005. - ISBN 978-5-94774-795-9. (3 3K3.).

2. YcrounBOCTh pacTeHUH U ¢putoropMonsl [Teker] : HayuHoe uznanue / A. @. Turos, B.
B. Tananogsa ; Poc. akan. nayk, Kapensckuii Hayd. neHtp, Ma-t 6uonoruu. - [lerpo3aBosack : 13-
Bo KHI[ PAH, 2009. - 205 c. : un. ; 21 cM. - bubmuorp.: c¢. 166-204. - ISBN 978-5-9274-0388-2 :
160.00 p. (1 7k3).

3. buoxumus pacrenuii [Teker] : yuebnuk / I'. -B. Xennr ; nep. ¢ aurn. M. A. bpeiirunoii [u
ap.] ; pen.: A. M. Hocos, B. B. Uy6. - M. : bunom. JIaboparopus 3nanuit, 2011. - 471 c. : un. ; 26
cM. - (JIyummii 3apyOexHblit yueOHUK). - bubnuorp. B KoHIe cT. - YKa3.: c. 464-471. - Ilep. u3n. :
Plant biochemistry / Hans-Walter Heldt. - 2005. - ISBN 978-5-94774-795-9 : 766.00 p., 767.00 p.
(4 7x3).

4. ®u3n0NIOTHS YCTOMUMBOCTH CEIbCKOXO3IMCTBEHHBIX KynbTyp [Tekcr]| : yueOHUK amns
CTY/I€HTOB BhIcHIMX yueOHbIX 3aBeneHuil / E. U. Komxkun. - Mocksa : Ipoda, 2010. - 638, [2] c. :

Wi, Tabi.; 22 cm. - (YueOHUKHU U ydeOHble TocoOus /Uil CTY/IEHTOB BBICHINX YU€OHBIX 3aBEICHUI).;
ISBN 978-5-358-07798-0.

0) nepuogUYecKHe U3TAHUS

B) CIHCOK aBTOPCKUX METOAMYECKUX Pa3padoToK:

r) 6a3bl JaHHBIX, HH(POPMALNOHHO-CIPABOYHBIE H OMCKOBbIE CHCTEMbI:
1. Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru



2. Nndopmarmonnas cucreMa «EamHOe OKHO q0CcTyma K OOpa3oBaTEIbHBIM pecypcam»
(http://window.edu.ru)

3. OBC «IOPAMT». Anpec moctyna: https://www.biblio-online.ru/

4. Ob MWzpmarenbckoro neHTpa «Axamemus». Agnpec paocryma: http://www.academia-
moscow.ru

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

6. http://mww.medbook.net.ru/010512.shtml

7. Coro3 00pa3oBaTeIbHBIX CalTOB - EcTecTBEeHHBIC HAYKH

8. http://tusearch.blogspot.com - Tlouck 3JCKTPOHHBIX KHUT, IYOJUKAIUi, 3aKOHOB,
I'OCToB Ha caiiTax HayYHBIX JIEKTPOHHBIX OMOINOTEK.

9. Google Scholar —ITouckoBas cuctema 1Mo Hay4YHOU JINTEPATYpE.

10. Science Research Portal - Hayunas mouckoBas CcHCTeMa, OCYIIECTBIISIOIIAN
MOJIHOTCKCTOBBI TOMCK B KYypHaJlaX MHOTHX KPYIHBIX HAYYHBIX H3JATEIBCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Wmer cratbm M JOKYMEHTHI B
OTKpBITBIX HayuHbIX Oa3zax manubix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-1a00paTOpHOE 000pPYy/I0BAHUE:

CneyuanvHvle nomeujeHus:

AymuTopus Ui IPOBEIECHUS 3aHATUH JIEKIIMOHHOTO THITa 000pYyI0BaHa!

cneyuanuzuposanuotll (yaeOHoil) mebenvro Ha 12 OCaJOUHBIX MECT,

mexHudeckumu cpeocmeamu odyuenus: Jlocka aynutopHas Menosas, [Ipoektop BenQ
MS504, cnyxamumu Uisi TpeacTaBieHus y4eOHOM uH(pOpManuu OONBIION ayAUTOPUU IO
TMCLUTUIAHE;

VUeOHO-HAIAOHBIMU NOCOOUAMU, OOECTIEYMBAIONIUMHI TEMAaTUYECKUE WIUIIOCTPAlUd O
IUCUUIUIMHE: TIPE3EHTALUH 110 KKIOH TeMe MPOTrPaMMBl.

Aynuropus JUis IPOBEICHUS 3aHATUH CEMHUHAPCKOTO TUIa 000pYyJ0BaHa:

cneyuanuzuposannoti (yueOHOU) mebenvio Ha 12 TMOCATOYHBIX MECT, OMOXHMMHUYECKas
naboparopus (1a00paTOpHbIE CTOIBI - 4 1IIT.); paKOBUHA C TyMOOH - 1 mT., JlepeBIHHbIE TYMOBI AJ1s
XpaHEHUsi peakTWBOB - 2 mT., mKkad BoITsHKHOW JIK-1500 IIIB - 2 miT., Bechl aHaIUTUYECKHE
I'OCMETP Jlenunrpag - 1 wr., ¢otosnekrpokonopumerp KOK-2 - 1 mr., akBaauCTHILIATOP
anekTpudeckuii AD-14-«S-dI1»-01 - 1 mwir., TepMocTat 3nmekTpudeckuii cyxoBo3ayuabiii TC-1/80
CIIY - 1 mwrt,;

MexXHUYecKuMu cpeocmeamu obyyeHus: IOCKa aylAuTOpHas MenoBas, mpoektop BenQ
MS504, cayxammmu JUis TpeacTaBieHUs ydeOHOW wHHpopManuu OOJbIION ayAUTOPUH IO
TMCHIUTUIAHE;

VUeOHO-HATAOHBIMU NOCOOUAMY, OOECTICUYMBAIOIUMU TEeMATUYECKUE WILTIOCTPALUU TIO0
IVCHIUTUIAHE: TIPE3EHTALNH 110 KaXKJ0H TeMe TPOTPAMMBI.

KomnetoTepuslit  kiacc (yueOHas ayauTopusi) Ui TPYNIOBBIX M WHAMBHAYaJTbHBIX
KOHCYJIbTAIlMi,  TEKYIIEro KOHTPOJII W  TNPOMEXKYTOYHOH  aTTeCTallid, OpraHU3aluu
CaMOCTOSITENIbHON paboThl — AyauTopusi 000pyioBaHa: ClielUaIn3UpOBaHHON (y4eOHOI) Mebembio
Ha 20 nmocaoYHbIX MECT, JOCKOH MeNIOBOI; 000pYy0BaHa TEXHUYECKUMHU CPECTBAMU OO0 yUEHUS:

Cucremusiii 6mok  PentiumG850, Monutop BenQ G252HDA-1 mT.; CucTeMHBIH
omokAthlon 2 X2 250, Mouutop BenQ G252HDA — 8 mr.; Cuctemusiii 610k PentiumD 3.0GHz,
Mounutop Samsung 740N — 3 mr.;

Mono6nok IRU T2105P — 2 mr.;

Cucremusrii 610k Pentium G3250, Mounutop BenQG955 — 1 it

Cuctemnsrii 6710k Pentium G3250, Monutop BenQ GL2250 — 1 mit.;

Cuctemnslii 6510k Pentium G3250, Monutop Samsung T200 HD — 1 mt.;

Cuctemnsrii 610k Pentium G3250, Monutop Samsung T190N — 1 mr.;

Cucremnsrii 610k Pentium G3250, Monutop Samsung 740N — 1 mT.;



C HeorpaHMueHHbIM JoctynoM Kk cetu Mutepner; IIpoekrop BenQ MXS503; skpan
ScreenVtdiaEcot.

[Tomerienus s XpaHEHUs ¥ MPODUITAKTUYECKOTO 00CITYKUBAHHSI YI€OHOTO 000PYAOBaHUS
- Aynutopus 060pyaoBaHa:

CHenualv3upoBaHHON MeOenpto Ha 8 mocamounblx Mect; lllkad BermsmkHOW JIK-1500
[IB+BenTmwiATOp - 2 mT., CTOA ABYXTYMOOBBIA - 5 mT., CTON OAHOTYMOOBBIA - 4 mmT., CTOMN
KOMIBIOTEpHBIH - 1 mr., Metajumyeckue TymMObl Al XpaHEHHs J1adOpaTOPHOW TMOCYABl U
obopynoBanusi - 4 mT., JlepeBiHHble TyMmObl [UIsi XpaHEHUsA Ja0OpaTOPHOM MOCYAbl U
obopynoBanus - 5 mr., llkad-kyne neyxasepusii - 1 mr., Illkad meramnmueckuit - 1 mrT.,
Xonogunsauk NORD J[X-241-0-010 - 1 mwr., Dnexrporumra Jlyd - 1 mT., PakoBuna ¢ Tym6oi - 1
wt., [lkad-kyne Tpexasepusiii - lmr., Hlkad kamxsbi - 3 mT., Mukpockon buomen 2 Led - 7
mT., Mukpockon Levenhuk D870T - 1 mr., Mukpockon Levenhuk D870T Tpunokymsp - 1 mr.,
Muxkpockon Mukpomen P-1-LED - 1 mr., Mukpockon MIJI-5-b - 1 mrT.,, Mukpockon
ouonornueckuit Mb-1600b - 1 mt., Mukpockon P-14 - 4 mr., Mukpockon Levenhuk 2L NG — 5
mrt., Ceeturens OM-12 - 1 ., @a3oBsiit koTpactT K®-3 - 1 mr., Pazossiii konTpact KOC - 1
mT., pH-MeTp nonomep ynuBepcasbublii 9B-74 - 1 mt., Cnekrpodotomerp I19-5300 BU - 1 miT.,
MaruautHas Memanka MM-5 - 5 mr., Becsr anamutuaeckue BJIP-200 - 1 mT., Becbl TopcroHHBIE
BTII-500 - 4 mrt., Becot Topcuonnsie WAGA TORSYINA-WT - 3 wr., [Ipoextop OBepxenq GEHA
OHP Ecovision 24/3 - 1 mr., Cucremusiii 6ok B komruiekre ASUS - 1 mr., Monutop BenQ
DL2215 - 1 mr., Hoyr6yk Lenovo G580 B xommiekte - 1 mr., MynbTH(QYHKIHMOHAIBHOE
yerpoiictBo SAMSUNG M2070 - 1 mr., Ckanep HP Scanjet G2410 - 1 wr., [Ipuatep Canon LBP
2900 — 1 mT.

6.2. IlporpaMmmHoe obecneueHue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Torosop Ne03-016-14
ot 30.10.2014r.

Kaspersky Endpoint Security mist 6usneca - Crammaptaeiii Russian Edition. 250-499.
®opyc Kontpakr Ne04-114-16 ot 14mos6ps 2016r KES. Cuer NePCI[3-000147 u AKT or
23n0510ps 20161 JIu.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIunensum Microsoft 41059241.

Office 365 npodeccronanpHblii Ttoc 18 yyanmxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHnueckue v JIeKTPOHHbIE CPeCTBA:
[Ipe3enTanuu mo BCceM pazienam Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Jns ocBoeHus: nuciuIuiMHbl «bHoXuMuYeckre OCHOBBI CTpecc-(GU3HOIOTHH» MPUMEHSIOTCS
cleayronue o0pa3oBaTesbHbIe TEXHOIOTHHU:

- Unpopmayuonnasn nexyus. JIekuss — 3T0 CKaTOE M3JIOKEHUE OCHOBHBIX Hay4YHBIX (DaKTOB,
qTO sABNSETCA 0a30i UId aHaiIM3a pacCyKICHUH, OLEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYACHTOB NpeoOpa3oBbIBaTh YCTHYIO U MHCbMEHHYIO
uHpOpMalLMIO B BU3YyalbHYIO (hOpMy, UTO (OpPMHUPYET Y HHX HPOQEecCHOHATbHOE MBIIUICHUE 32
CUET cHCTEeMaTH3alluu U BBIJENIECHUS HanOoJiee 3HAaUMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB COAEPKAHUS
o0y4yeHus. 3ajaya mpernoiaBaTels UCIOIb30BaTh Takue (POPMbI HATJISTHOCTH, KOTOPBIE Ha TOJIBKO



JIOTIOJTHSIFOT CJIOBECHYIO MH(OPMAIMIO, HO M CAMH SIBJISIFOTCS HOCHTEISIMH HH(pOpMAaIUu (CXEMBbI,
PUCYHKH, CIIAIBI-IPE3CHTAIlUN, W T.II.). DTOT BHJ JCKIMH JTy4Ille BCErO MCIOJIb30BATh HA dTaIe
BBE/ICHUS CTYJICHTOB B HOBBIN pa3/iell, TeMY JUCIUILIHHBI.

- [llpobnemnas nexyus. B ornmume OT couepkaHus WHQPOPMAIMOHHON JEKIMH, KOTOPOE
npejajaraeTcsi MpernojaBaTelieM B BHAC HW3BECTHOTO, IOJUICKAIICTO JIMIIb 3allOMUHAHHIO
MaTepualia, Ha MpoOJIEMHOM JIEKITUK HOBOE 3HAHKME BBOJUTCS KaK HEM3BECTHOE JIJISl O0YUYaAIOIIMXCS.
[IpoGnemHasi JeKIMs HAYMHACTCS C BOIMPOCOB, C IOCTAaHOBKM MpPOOJIEMBI, KOTOPYIO B XOJE
U3JIOKECHUSI MaTephalia HeOOXOIUMO pemuTh. JIGKIHsS CTPOUTCS TaKUM 00pa3oM, YTO MO3HAHUS
oOydaromierocst NMpHONMKAIOTCS K  HOUCKOBOM, HCCIEIOBAaTEIbCKON  JCATENBHOCTU.  37eCh
YYaCTBYIOT ~MBIIUICHHE OOy4Yaromerocss ¥ ero JIMYHOCTHOE OTHOIIEHHE K YCBauBacMOMY
marepuaiy.

- Jlexyus-6eceoa. llpeanonaraer HEMOCPEACTBEHHBI KOHTAKT MPEIOIAaBATENs C ayJAUTOPUCH.
[TpeumyiecTBO JIeKIUU-OECebl COCTOMT B TOM, YTO OHA IO3BOJIAET IMPUBJICKATh BHUMAaHHE
CTY/ICHTOB K HauOoJiee Ba)XHBIM BOIPOCAM TEMBI, ONPEACISATh COACPKAHUE M TEMI HW3JI0KCHUS
y4e0HOro MaTepuala ¢ y4eTOM OCOOCHHOCTEH CTY/ICHTOB.

- IIpakmuueckue 3auamus — 3TO 3aHATHE, TPOBOJUMOE IO/ PYKOBOJICTBOM IPEIIO/IaBaTellsl B
y4eOHOW ayIUTOPUH, HAMPABICHHOE HA YIIyOJCHHE HAyYHO-TEOPSTUUYCCKUX 3HAHUHN U OBJIAJICHUC
OIIPENICICHHBIMU METOJIAaMH  CaMOCTOSITEIBHON paboThl, KOTOpoe (OPMHUPYET MPAKTHUYECKUE
ymenus. OHoM U3 GOpM MPAKTHUECKUX 3aHATHI B By3€ SBIISCTCS CEMUHAP.

- Cemunap-uccreoosanue. TeXHONIOTHS TIPOBEICHHUS TAKOrO CEMHHApa MOXET OBITh
pa3IM4YHOM, B 3aBUCHMOCTH OT TOTO, KAKOW METO]I 3aJI0’KEH B €r0 OCHOBY. B pamMkax JHUCIIUTUTHHBI
«buoxumusi, Qu3MONOrUS W OUOTEXHOJIOTHUS MHKPOBOJOPOCICH» TMPOBOJUTCS CEMHHAp C
MOJIFOTOBKOM M 3aC/IyIIMBaHUEM pedepaToB IO aKTyaldbHBIM IPOOJEMaM TEOPHH U TMPAKTHKH U
MOCJICIYIOIUM UX 00CYKICHUEM.

- Koanoksuymsl — BUJ y4eOHOTO 3aHSATHS, MPOBOJUMOIO C IIEJIbI0 MPOBEPKH U OIICHUBAHUS
3HaHWi y4amuxcs. KOJIOKBHYM MOXET TpPOBOIUTHCS B (OpMe WHAMBHIYaIbHOH Oecembl
IperojaBaTensl CO CTYISHTOM WM KaK MacCoBblii ompoc. B Xxome rpymmoBoro o0CyXIeHHS
CTY/ICHTBI Y4aTCsl BRICKA3bIBaTh CBOIO TOYKY 3PEHHS IO OIPECIICHHOMY BOIPOCY, 3alUINATh CBOC
MHCHHE, IPUMEHSISI 3HAHHS, TOJYYCHHBIC Ha 3aHATHAX 10 IpeAMETy. B Xo/e KOUTOKBHYyMa MOT'YT
TaKXKe MPOBEPSTCS MUCbMEHHBIE pAOOTHI CTYICHTOB.

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

- Jlucmanyuonnvie obpazosamenvHvle MEXHONI02UU. Mo JUCTaHITHOHHBIMHU
00pa3oBaTEeIbHBIMU TEXHOJIOTHAMHU IMOHMMAIOTCS 00pa30BaTEIbHBIE TEXHOJOTHH, PEaln3yeMbic B
OCHOBHOM C  TIPpUMEHCHHEM  WH(POPMAIMOHHO-TEJICKOMMYHUKAIMOHHBIX  CeTed  Tpu
OMOCPEIOBAaHHOM  (Ha PACCTOSHUH) B3aUMOACHCTBUH  OOYYAIONIMXCA W TEIArOrMYeCKHX
pabotHukoB. [lpu oOcBOGHMM JUCHUIUTUHBI «broXuMus, GU3NOIOTHS U OHOTEXHOJOTHS
MHKPOBOOPOCIICH» UCTIONIB3YIOTCS CICAYIOIINE TEXHOIOTHH:

e KeiicoBas TeXHOJOrHS — (opMa JTUCTAHIIMOHHOTO OOydYeHWs, OCHOBaHHas Ha
MPEJOCTABIICHUN  O0YyYaroIIuMCsl HH(QOPMAIMOHHBIX  00pa30BaTEeIbHBIX PECYpCOB B BHJIE
CMENUAIN3UPOBAHHBIX ~ HAOOPOB  y4EOHO-METOAMYCCKMX  KOMIUIEKCOB C  HCIIOJb30BaHHEM
pa3IMYHBIX BUIOB HOCUTENCH HHpOpMAIH (KEHCOB);

® HHTEPHET-TEXHOJIOTUS — CIOCO0 JUCTAHIIMOHHOM repeaadyn HHPOPMAaIlii, OCHOBAaHHBIN Ha
MCIOJIb30BAHNU TJIO0ANBHBIX W JIOKAIBHBIX KOMITBIOTEPHBIX CeTell i 0oOecredeHus JOCTyma
oOyyaromuxcss K HWH)OpMAIMOHHBIM 00pa30BaTebHBIM pecypcaM ¥ JIs  (POPMHPOBAHUS
COBOKYITHOCTH METOJUYECKHUX, OPraHU3alMOHHBIX, TEXHHYECKHX U MPOrPAMMHBIX CPEJICTB
peanu3aliii M YIPaBJICHHUS YYEOHBIM TIPOIIECCOM HE3aBHCUMO OT MeECTa HaXOXKICHHS €ro
cyonekToB. Mcnonb3yercs ObpazoBarenbhbiii mopran UI'Y - educa.isu.ru.

VIIl. OOEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

Ouyenounvie mamepuanst 011 6X00H020 KOHMPONA



B kauecTBe OLIEHOYHBIX CPEJICTB AJIsi BXOJHOTO KOHTPOJIA OLIEHKH YPOBHSI 3HAHUU CTY/IEHTOB
ucrnoinbp3yercsi cobecenoBanue. B mpoliecce cobecenoBaHUS OLIEHUBAETCS YPOBEHb BIIAJICHUSA
0a30BbIMH 3HAHUSIMH, YMCHHSMH, HAaBBIKAMH, HEOOXOJAMMBIMHU JJIsi Hadaja oOOydYeHHUs IO
muctuminHe «buoxumuueckue OCHOBBI CTpecc-(PU3UOJIOTUNY, OMPEIENSIeTcs CTENeHb BIIAJCHUS
HOBBIM MaTEpHAJIOM 0 Hayajia ero U3y4eHHus.

Ouenounvie mamepuaivl meKyuie2o0 KOHmpoas gopmupyrwomcesa ¢ coomeemcmeuu ¢ JIHA

YHUgepcumema
B pamkax mucuumiauHsl «buoxumuueckue OCHOBBI CTpecc-(DM3HOJOTHNY» HCIOIb3YIOTCS
cienyromye GOpMbI TEKYIIEro KOHTPOJIA:

- T€CTBI C OTKPBITBIMU U 3aKPBITBIMH BOIIPOCAMU;

- IUCbMEHHBIN U YCTHBII OIPOCHI 110 OTAEIBHBIM TEMaM U3 CIIMCKA BOIPOCOB K 3K3aMEHY;
- y4acTHE B IUCKYCCHUHU IO IPEJIOKEHHOMY K 00CYXI€HHUIO IIEPEUHIO BOIPOCOB;

- HartucaHue pedepara;

- IOJITOTOBKA COOOILEHMS U IIPE3EHTAllUHU 110 TeMe pedepara.

@DOHJI OLIEHOYHBIX CPEJICTB BKIIOYAECT:

- (hOHZ TECTOBBIX 3aJaHUH 1O AUCLUILINHE,

- TEMaTUKa U MaTepuabl 3aJaHui,

- TEMaTUKa U BOIPOCHI K KOJUIOKBHYMaM,

- IepedeHb TeM pedepaToB/IOKIAIOB,

- BOIIPOCHI JUIsl camocToATenbHoro usydenus (CPC)

- BOIIPOCHI U OMJIETHI JUIs 3a4eTa,

- KPUTEPHUH OLICHKU 3HAHUH CTYIEHTOB.

Ha3naueHnue OIEHOYHBIX CPENCTB: BBIIBUTH chopMupoBaHHOCTh KomnereHui [1K-1 (cm. m.

).

JleMOHCTPALIMOHHBII BAPHAHT BOIPOCOB VIS NOATOTOBKH K CEMHHApaM H
KOJJIOKBUYMaM
Tema 3.1 Ycmoiiuusocms K memnepamypHovim Cmpeccam.

1. TemmneparypHble ajnanTaluu, CBsI3aHHbIE C M3MEHEHUEM COJEpPX aHUS M AKTUBHOCTHU
(bepMEeHTOB B KJIETKaX.

2. CTpyKTypHBbIE IEPECTPONKHU KIETOUHBIX MEMOPAH NP TEMIIEPATYPHBIX adanTalUsX.

3. benxu ctpecca u aganTaluy K HU3KUM U BBICOKUM TemrieparypaMm. CTpeccoBble OeiaKu
— IIamepoHbl, oOmas XapakTepucTuka W (GyHKUMH. Pollb IIanepoHOB B  CTaOWIM3AIMH
MaKpOMOJIEKYJI IIPU TEMIIEPATYPHBIX CTPECCax.

4. Oynkuuu u kiaaccudukanus 6enkoB Tersooro moka (BTHI), ux pons B donaunre
O6enkoB. Ywactue BTHI B MexaHM3Max UWHAYLIMPOBAHHOW TEepPMOYCTOWYMBOCTH. benkw,
CUHTE3UPYIOLINECS MTPU TUITOTEPMUH.

5. Herunpunbsi, COR-6enku, antudpusHsle Oenku, Oenku, pazoOuiaromue OKUCICHUE U
dbochoprnpoBanue.

6. IlpoHumaeMocTh KIETOYHbIX MeMOpaH mpu (QIyKTyauusx TemmnepaTypbl. Poib
U3MEHEHHS XMMHUYECKOTO COCTaBa JKUPHBIX KHCJIOT U COOTHOIIEHHS HACBIIIEHHBIX U
HEHACBIILEHHBIX )KUPHBIX KUCIOT B 00ECIeYeHUH HEOOXOUMOM MOJIBUKHOCTH JIMITUIHOTO OUCIION
MeMOpaHbl IPU TEMIIEPATYPHBIX alalTalUsiX.

7. Ponb u pyHKIMS AecaTypa3 B M3MEHEHUH MHJIEKCA HEHACHIIEHHOCTH YKUPHBIX KUCIOT
IIpHU TEMIIEPaTyPHBIX aanTalusX.

8. Ilpupona 6uonornyeckux aHTU(GPU30B U MEXAHU3M UX JACHCTBUS.

9. HwuskomoueKynsipHble KPUOIIPOTEKTOPBI.

10. buoxumuueckue W3MEHEHUs, NPOUCXOJAIIME B PACTUTEIBHOM OpIraHHU3ME B XOJE
HU3KOTEMIIEPaTypPHOIO 3aKaJlMBaHUA.

11. V3MeHeHMs yrieBOAHOT0 MeTaboau3Ma.

12. MexaHu3MbI OBBIILIEHHUS] MOPO30YCTOMYHBOCTH.



13. Posb (epMEHTHBIX CHUCTEM JAbIXaHUS M (POTOCHMHTE3a MPH aJanTaludl K TUIO- U
THIIEPTEPMHUH.

14. OcoGeHHOCTH (PYHKIIMOHUPOBAHHS AHTUOKCHJAHTHBIX (EPMEHTOB MpH THUIO- U
THIIEPTEPMHUH.

15. 3ammra pedepatoB (qOKIaI + IPE3CHTANNS) IO TEMaM, YKa3aHHBIM B TabuIe 4.2.

JleMOHCTPAIIMOHHBIH BAPHMAHT BONPOCOB /1JIs1 MUCbMEHHOI0 33 JaHNs
Tema 3.1 Ycmoiiuugocmov K memnepamypHwvim CHpPeccam.

1. Onumure MOBPEXICHUS Yy PACTEHUM Ha KJIECTOYHOM YpPOBHE, BBI3BIBAEMbIE HU3KHUMH
MOJIOKUTEIBHBIMU M OTPULIATEILHBIMU TeMITepaTypaMu (Y HEYCTOMYUBBIX M YCTOMYUBBIX K XOJIOY
pacTeHuit).

2. OnummTe MOBPEXKICHHUSI Y PACTCHHH Ha KIETOYHOM YPOBHE, BBI3BIBAEMBIC BBICOKUMU
TeMIiepaTypamH.

3. ChopmynupyiTe CXOJICTBA M PA3JIMUUs B MEXaHU3MaX aJIallTallik PACTEHUH K BBICOKMM U
HU3KUM TEMIIEpaTypaM.

4. OnumuTte MexaHu3Msbl, Omarogaps kotopbiM BT 3amumiaroT pacTeHust OT BO3ACHCTBUS
BBICOKHX TEMIIEpaTyp.

5. Onumure 0cOOEHHOCTH YIIEBOJHOTO OOMEHA B MEPBYIO U BTOPYIO a3y 3aKaiuBaHUs K
XOJIOAY U MOPO3Y.

8. VYkaxuTe, KaKUMH arpoTEXHUYECKUMHU CHOCOOaMU MOXKHO TOBBICUTH YCTOHYHUBOCTH
pacTeHUM K TUIIOTEPMHUH U TUIIEPTEPMUU?

Tembl pedepaToB

1. Crpecc-tusnonorus kiaetku. OCHOBHBIEC MOHATHS U OMOXUMHUYECKasi OCHOBA.

2. Jlecatypasbl )KHPHBIX KHCIIOT: Pa3HOOOpa3ue, CTPYKTypa, PyHKIIHH.

3. Ponb gepMeHTHBIX cuUCTeM JbIXaHus U (HOTOCHHTE3a B Fe€HEpAlMU aKTUBHBIX (hopm
KHUCJIOpOJa B HOpME U Ipu cTpecce. Mexanusmel netokcukanuu ADK.

4. [lepexucHoe OoKHUCIIeHUE TUIUAOB MIPU CTpecce: MHUIMALNS, TPOAYKThI, 3HAaUCHUE B
MeTabo0JI3Me KIETKH.

5. benku crtpecca M amanTaluu MpU TUIO- U THIEPTEPMUHU, TUIIOKCUHU, AHOKCUU M
TUTIEPOKCHH.

6. DHepreTu4eckuii MeTaboIu3M KIETOK MPU TEMIIEPATypHOM CTpecce.

7. buoxuMuueckre OCHOBBI TOBBIIICHUSI YCTOMYMBOCTH KJIETOK B  YCJIOBUSX
KHCJIOPOJIHOM HEAOCTATOYHOCTH.

8. buoxuMuueckre OCHOBBI TIOBBIIIEHUS YCTOMYMBOCTH KJIETOK MPU aKKyMYJISIIHH
TSDKENBIX METaJIOB.

9. buoxuMuueckrie OCHOBBI MOBBIIIEHUS YCTOMYHNBOCTH KJIETOK ITPHU 3aCOJICHHH.

Ouenounbte mamepuaiibl onsa npomeofcymounoﬁ ammecmauuu 6 ¢0pM€ IK3ameHna

®dopma IPOMEKYTOUHOM aTrTecTanuu — Ik3amen. Cucrema oneHok: msatudamnpHas. OC sToro
TUIA JTOJDKHBI BBISIBIIATH CTETIEHh OCBOCHUSI TEOPETUUYECKUX 3HAHUM Kak 0aszy /st (OpMHpPOBaHUS
KOMIIETEHIIMH, YMEHHMs HMX TPUMEHATh B CHUTYallUsAX, MOICIUPYIOIUX MpodeccrnoHalbHYIO
NEeSITeTbHOCTh, a TaKkke copMupoBaHHOCTh kKoMrereHuu [1K-1, 3asBnennoii B m. 111.

IIpuMepHBIii CIUCOK BONPOCOB K IK3aMEHY

1. OO11ee moHATHE «CTpeccy. MexaHu3Mbl cTpecca Ha KIETOYHOM, OPTaHU3MEHHOM M
MONYJIAIUOHHOM YPOBHSIX.

2. Crnenuduueckue u  Hecrenuduueckue  crpeccoBble  peakuuu. Ilpupozna
HeCcIenM(PUISCKUX PEaKIIui Ha CTPecC.

3. OOue NpUHIMNBI ATANTUBHBIX PEAKUMHA TPH CTpecce M UX OCOOEHHOCTH Y
pacTeHUH U KUBOTHBIX.

4. YpOBHM peryiasiuy KOHIEHTpAallMd M aKTUBHOCTH (EPMEHTOB TMpPH CTpecce.



Perynsauust pepMeHTOB AbIXaHUs U (OTOCUHTE3A.

5. ApnanTtanus AbIXaTeTbHOTO W (OTOCHHTETHMUYECKOTO0 MeTaboju3Ma K CTpeccam.
AnbpTepHaTUBHBIC (DEPMEHTBHI.

6. benku temnoBoro moka u noiaydenue 3Hepruu A1t cuaresa bTI. Tepmorenes.

1. buonorudeckne MeMOpaHbl U UX y9acTHE B aIallTAlMOHHBIX MTPOIIECCaX.

8. N3menenne cocraBa JIUNUIOB MeMOpaH Kak oOAWH W3 (aKTOpPOB ajgamnTallvu.
JlecaTypasbl )KHPHBIX KHCIOT KaK 3alIUTHBIC OSJIKU MPU HU3KOTEMIIEPATyPHOM BO3/ICHCTBHUU.

9. MoHocaxapu/ibl U OJIUTOCaXapujibl, UX CTPYKTYpa U B3auMoIpeBpaieHus. OyHKIUU
IIpHU CTpecce.

10. N3MeHeHusa BA3KOCTH IIMTOIUIA3Mbl M COACP)KAHUSL CaxapoB TMpPH  CTpeEcce.
MexaHu3Mbl HAKOIUICHHUS CaxapoB MPU HU3KOTEMIIEPATYPHOM 3aKaJIMBAHHH.

11. OcmMmoperynsaTopHasi, KpUOTIPOTEKTOPHAs, aHTHOKCHIAHTHAS (PYHKIIMH CaxapoB MpH
cTpecce.

12. OO0mue nNpUHOMIBI W MEXaHW3Mbl aKTUBaMKM Kuciaopoaa. Buasl ADPK u wux
B3aUMOIIPEBPAILICHHUS.

13. MexaHnnu3mbl 00pa30BaHUsI aKTUBHBIX (JOPM KHCIOPOJA B Pa3HBIX KOMIAPTMEHTaxX
kieTkd. OCOOEHHOCTH TeHepaIiy aKTHBHBIX (JOPM KUCIIOPOA B KJIIETKAX PACTCHUI W JKUBOTHBIX.

14. Bxman ¢orocunrernueckoir u apixarenbHor DTl B reHepaiuio CynepoKCHIHOTO
panukana. @epMeHTHl, yyacTByomue B npoaykuun ADK.

15. Mexanusm nepekucHoro okucienus aunuaos (I10JI). Hakonenue npoaykros [10JI
TP CTpecce.

16. MexaHu3mbl ~ JETOKCHKAIlMM  aKTUBHBIX  (opM  Kuciopoga C  y4acTHEM
HU3KOMOJIEKYJISIPHBIX aHTUOKCHUJIAHTOB.

17. MexaHu3mbl ~ JETOKCHKAIlMM  aKTUBHBIX  (opM  Kuciopoga C  y4acTHEM

AHTUOKCUJIAHTHBIX  QepMmeHToB. CymepokcuaaucMyTasza, KaTaja3a, acKopOaTIepoKCcHaasa,
TJIyTaTHOHIIEPOKCUA3a.

18.  OcobenHoctd (QYHKIIMOHUPOBAHHUS AHTHOKCHAAHTHBIX (DEPMEHTOB B KIETKax
KMBOTHBIX M PacTeHUH. AcCKOpOaT-TIyTaTHOHOBBIM IMKJI. AKTUBAalUUs  ajJbTEPHATHBHOW
LUAHUAPE3UCTEHTHOW OKCH/Ia3bl U pa300IIaonuX OEIKOB.

19.  TemmnepaTypHble aJanTaluy, CBSI3aHHbIE C U3MEHEHUEM COJIEpKAHUS U aKTMBHOCTHU
(bepMeHTOB B KJeTKax. benku cTtpecca u ananTai K HU3KUM U BBICOKUM TeMIIepaTypam.
20.  Ponp manepoHOB B CTaOMJIM3AIMM MAaKpPOMOJIEKYJ MPHU TEMIEPaTypHBIX CTpeccax.

Oynkiuu 1 kinaccudukamus O0enkoB teroBoro moka (BTI), ux pons B QonguHre OEmKoB.
VYyactue bTII B MexaHu3Max UHAYLUPOBAHHON TEPMOYCTOUYUBOCTH.

21.  benku, cuHTesupytommecs mnpu runorepmun. Jerunpune, COR-6enkw,
aHTH(pU3HBIE OeTKU, OeTKH, pa3o0iIarIre okucieHue u GgochopunupoBaHue.

22. Pomp m ¢yHKIMS necarypa3 B W3MEHEHHHM HHJIEKCA HEHACHIIIEHHOCTH >KUPHBIX
KHCJIOT NMPH TeMIepaTypHbIX aJanTalusix.

23.  Ponb (epMEHTHBIX CHUCTEM JAbIXaHUS W (OTOCHHTE3a IMPH AJANTAIUUA K THUIO- U
TUIIEPTEPMHUHU.

24.  benku, CHHTE3UPYIOIIUECS B YCIOBUSAX JCTHIPATAIMH, WX 3alIUTHas poib. LEA-
OenKu.

25. Pomp m ¢yHKIMS necarypa3 B W3MEHEHHHM WHJIEKCA HEHACHIIIEHHOCTH >KUPHBIX
KHCJIOT MPH aJanTalusIx K 3acyxe.

26.  Pomb pepMeHTOB AbIXaHus U (OTOCHHTE3A MPH ATANTAIH K BOAHOMY IEUIHUTY.

27. V3MeHeHHs B COAEP)KAHWU OCMOJIUTOB TPU BOJHOM JepHIMTE, WX 3allUTHAas
GyHKIHS.

28.  Ponb ¢epMeHTOB nbIXaHHUs U (OTOCUHTE3A MPH AJaNTAUN K aHOKCHU U TOTIOKCHUH.
Poie TTIMIKONM3a B aanTaii pacTeHU U )KUBOTHBIX K HEIOCTATKy KHCIOPO/a.

29.  Ponb TOpMOHOB B aJjanTallly K aHa pOOH03Yy.

30.  OtBeTHas peaknusi PaCTEHWH W S>KUBOTHBIX HAa PE3KOE CHIDKEHHE COJCpIKaHUS

KHCJIOpOda B CpeAac.



31.  benku, oOpasymomuecs B XOJe aJanTallud K HEJOCTaTKy KHCIOpOJa, HX
(yHKIIMOHATIbHAS POJIb.

32.  benku, CHHTE3UPYIOMIHECS B KIETKE MPH AKKyMYJSIUU TSOHKEIBIX METAJIOB, HX
3amuTHas posb. BT u duToxemaTuHbl, UX POJIb.
33.  ApanTuBHBIE U3MEHEHHUs (EPMEHTOB JBbIXaHUSA M (POTOCHHTE3a NMPH AKKYMYJISIHH
TSKEJBIX METAJIOB B KJIETKaX PacTeHUM U )KUBOTHBIX.
34,  MexaHu3Mbl ajantaul Ha OHOXMMHYECKOM YpPOBHE K OCMOTHYECKOMY H
TOKCHUYECKOMY JECHCTBUIO COJIEH.
35. VYyacTue peryisaTopHbIX OCJIKOB B MEXaHU3MaX COJICYCTOMUYMBOCTU. AKBAaIlIOPUHBI.
36.  ApnantuBHBIE H3MEHEHUs (EPMEHTOB MAbIXaHUA W (OTOCHHTE3a B MEXaHU3Max
COJICYCTOMYHUBOCTH.
Paspaborunkm:
7
o = npogeccop O. U. ['pabenpHbIx
y(nogﬁ{nma)

[Iporpamma cocrasiiena B cootBercTBuM ¢ TpeboBanusmu OI'OC BO mo HampasieHH:o
06.03.01 «buonorus» 1 MPoHUITO MOArOTOBKH «BrUOXUMHESTY.

[Tporpamma paccMoTpeHa Ha 3acefaHuu Kadeaphl OMOXMMMM, MOJEKYIIpHONH OHonoruu u
reHeTHKH

(HAMMEHDBAHHE)
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